LASER PHOTOELECTRIC SWITCH

E3L

Extremely thin beam

ensures sharp sensing

e 2-m Long-Distance Sensing of Objects as Small as
0.85 mm in diameter.

e Spot light can be checked 2 m ahead and adjust-

ment is easy. (E3L-2RC4)

Ordering Information

OMmRON

Sensors [ Red light 1 Infrared light
Sensor type Shape Sensing distance Model
| *1
Through-beam A O— - | ! °m E3L-2RC4
- | *
Diffuse-reflective == - 1 500mm{200mm] E3L-DS50E4
% \ \

*1. The value assumes that a 0.85-mm dia. slit is used. The value is 10 m when no slit is used.
*2. Values in parentheses indicate the minimum required distance between the sensor and reflector.

Slit (Accessory) Sensing distance Sensing object Remarks

When 0.1-mm dia.

Slit is fitted 300 mm Opaque 0.1 dia. min.
\sl\lliriesnfi(:t.:;jmm dia. im Opaque 0.5 dia. min.
\c?iI:.esnlitOi.ssfi;tn;g] 2m Opaque 0.85 dia. min.
\s/\lli:]?snfi%t-erzm dia. 3m Opagque 1 dia. min.
\s/\lli:]?snﬁ?t-erzm dia. 6m 2 dia. (opaque object)
z\lli:];nﬁf’t;n;m dia. 9m 3 dia. (opaque object)
Without slit 10m Opagque 11 dia. min.

Attached to the
through-beam E3L-
2RCA4. Fitthe slitto the
receiver.

Accessories (Order Separately)

Mounting Brackets

Shape Model Quantity Remarks
Ve, i For separate type, supplied
ﬁ E39-L6 1 with E3L-2RC4
,,,'
O/ . .
. E39-15 1 For diffuse reflective type;
g supplied with E3L-DS50E4

Note: If a through-beam model is used, order two Mounting Brackets for the emitter and receiver respectively.
Sensitivity adjustment knob

Model

Quantity

Remarks

E39-G1

1

Supplied with the product.
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Rating/performance

OMmRON

Sensing method

Item Model

Through-beam

Diffuse-reflective

E3L-2RC4

E3L-DS50E4

Sensing distance

When 0.85-mm dia. slit is fitted: 2 m

500 mm [200 mm] * (White paper 2-mm width)

Standard sensing object

Opaque 0.85 dia. min.

Differential distance

20% max. of sensing distance

Directional angle

Emitter: 1° max., receiver: 20° max.

Light source (wave length)

Semiconductor laser diode (red) (670 nm) 480 uyW

Semiconductor laser diode (infrared) (780 nm) 120
uw

Power supply voltage

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

Current consumption

Emitter/Receiver: 25 mA max.

40 mA max.

Control output

Load power supply voltage 24 VDC max., load cur-
rent 100 mA max. (residual voltage: 2 V max.) NPN
open collector output type

Light-ON/Dark-ON cable connection selectable

Load power supply voltage 24 VDC max., load cur-
rent 80 mA max. (residual voltage: 2 V max.) NPN
voltage output type, Light-ON/Dark-ON cable con-
nection selectable

Protective circuits

Protection from load short-circuit and reversed pow-
er supply connection

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

Response time

Operation or reset: 1 ms max.

Operation or reset: 500 s max.

Sensitivity adjustment

Single-turn adjustment

Ambient illuminance

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

lux max.

Ambient temperature

Operating: -10°C to 40°C, Storage: -25°C to 55°C
(with no icing or condensation)

Operating: -100° to 40°C, Storage: -400° 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 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. 330 g

‘ Approx. 300 g

tion manual

Case Zinc diecast
Ma- |Lens Emitter: Methacrylate, receiver: Polycarbonate ‘Acrylics
terial | |ndicator window Polycarbonate
Mounting Brackets Steel
Mounting bracket (with screws), adjusting screw- Mounting bracket (with screws), adjusting screw-
Accessories driver, sensitivity adjuster, one set of slits, instruc- | driver, sensitivity adjuster, Standard-related labels

(3 pcs.), instruction manual

* Values in parentheses indicate the minimum required distance between the sensor and reflector.
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Characteristic data (typical)

OMmRON

Operating Range
Through-beam
E3L-2RC4

Slit: 0.5, 1, 2, 3 dia.

Excess gain

7

7

Slit: 0.85 dia.

Slit: 0.1 dia.

/

Operating

~

voltage

0.5

10 15

Distance (m)

Diffuse-reflective

E3L-DS50E4

Excess gain ratio

Operating
voltage

5

/

/

0 200 300 400 500 600 700 800

Distance (mm)
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Output Circuit Diagram

OMmRON

NPN output
Operating status of L . —
Model . Timing char nnection ircui
odel output transistor *1 g chart Connections Output circuit
Incident :
Interrupted .
Light ON (Through-beam receiver)
indicator
Light ON (red) OFF Brown cable: +V L .
9 Output ON | Blue cable: 0V
transistor  OFF Light 12t0 24 VDC
Load Operate indicator  f  pf  Stability Brown
(Relay) Reset—lj— (req) indicator
Between brown and black ! (green) :
( e row ck) | 1 Toad
Incident:_: l o
_ Interrupted Main Black OUT
Light ON circuit T
indicator OFF . N |
(red) Brown cable: 0 V !
Dark ON ON [ 220 Blue
Output 1 Blue cable: +V
E3L-2RC4 transistor OFF ov
Load Operate
(Relay) Reset—:— == ==
(Between blue and black)
(Through-beam emitter) _———
i Indicator 1 Brown 12 to 24 VDC
x0T
1 . . . .
| - 1 When connecting pink cord of emitter to terminal
1 Main Pink 0V of emitter, it becomes power supply indicator.
1 circuit . . . .
When connecting pink cord of emitter to terminal
| H output of receiver, it becomes ON-state indicator.
' | A Blue ov
1
Incident :
Interrupted
Light N
indicator °
(red) OFF
Output ON Brown cable: +V
Light ON ; M/
9 transistor  OFF Blue cable: 0 V __ . 12 to 24 VDC
Load Operate D Light o 4 tapity Srown
(Relay)  Reset e indicator
Betwe bi d black] re reen)
Output {Between brown and black) ! (green)
voltage L 1
(Logic) (Between blue and black) Black OUT
E3L-DS50E4 2
Incident :_E Load 2
~Interrupted H Blue
Light ON i 220 ov
indicator A4 H
(red) OFF T
Output ON Brown cable: 0 V 4¢Orange Self diagnostic output 50 mA max.
Dark ON - _/ - - -- --
transistor  OFF Blue cable: +V
Load 1 Operate
(Relay) Reset—:—
(Between blue and black)
Load 2 L
(Between brown and black)
*1. Inverting the connection changes between Light-ON and Dark-ON.

*2. Voltage output (when transistor circuit or like is connected)
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Precautions

OMmRON

| A\ Warning |

Be careful not to expose your eyes to the laser

beam directly 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.

Labels related to laser
The E3L-DS50E4 has the following Class 1 label applied to
the cable in accordance with the IEC Standards.

Label Indication for U.S. Export Models

The E3L laser photoelectric switch meets the standards re-

quired by the Food and Drug Administration (FDA) of the US

OMRON has also reported to the Center for Devices and Ra-

diological Health (CDRH).

Labels (FDA Regulations)

* The E3L-DS50E4 has the label that conforms to the FDA
Standards. When exporting it to the U.S.A., refer to the fol-
lowing diagram and change the label of the sensor unit.

/[ Uwo
N X W x X J B X

AVOID
‘w EXPOSURE

INVISIBLE LASER RADIATION Invisible laser
* AVOID DIRECT EXPOSURE TO BEAM | | radiation is
PEAK POWER @80 W emitted from
WAVE LENGTH 780 nm thIS apenure

CLASS b LASER PRODUCT

‘E3L-DS50E4

X

This laser product complies with
21 CFR 1040.10 and 1040.11.
OMRON Corporation
Shiokoji Horikawa, Shimogyo-ku,
Kyoto 600-8530 JAPAN
Place of manufacture :
AYABE Factory, OMRON Corp.
Manufactured in

« For the E3L-2RC4, the following label is applied at the fac-
tory to the emitter of the E3L-2LRCA4.

/[ Umxo
‘E3L-2LRC4/ /7 / N XUx X JB x
AVOID
CAUT|ON EXPOSURE

LASER RADIATION -

DO NOT STARE INTO BEAM !_aserlradlatmn
PEAKPOWER & 40w | | IS emitted from
WAVE LENGTH 670 nm this aperture

CLASS (ULASER PRODUCT

X

This laser product complies with
21 CFR 1040.10 and 1040.11.
OMRON Corporation
Shiokoji Horikawa, Shimogyo-ku,
Kyoto 600-8530 JAPAN
Place of manufacture :
AYABE Factory, OMRON Corp.
Manufactured in

« The E3L is designed to be incorporated into final system
equipment. When assembling it, follow the technological
guidelines of the Standards given below.

21CFR1040. 10 and 1040. 11

Handling

« The E3L is a class 1 laser product. Avoid looking at the la-
ser beam as much as possible.

« Users expose themselves to the risk of laser radiation if
they use the E3L for any purposes other than those de-
scribed in this data sheet.

« When you will be within 2 m of the emitter, wear laser safety
goggles.

Laser safety goggles: Yamamoto Optics Co., Ltd. TEL.
(06)6783-1101
Consult.

Maintenance and Repairs

« Users should not try to carry out repairs or maintenance of
the E3L photoelectric switch, which contains no user ser-
viceable parts. Refer all servicing to an authorized OMRON
agent.

* Never disassemble the unit. Users expose themselves to
the risk of laser radiation if they disassemble the device.
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OMmRON

Correct Use
Safety Standards of Laser Beam

(For details, refer to "Safety Standards of Laser Beam". Page Rear B-80)

* The laser output of the E3L-DS50E4 is IEC-approved as Class
1 and U.S. FDA-approved as Class lllb. The laser output of the
E3L-2RC4 is IEC-approved as Class 2 and FDA-approved as
Class II.

* The E3L-2E4-50 and E3L-DS50E4-50 equivalent to FDA
Standard Class lare available for export to the U.S.A.

Sensor type Through-beam Diffuse-reflective
Item Model E3L-2E4-50 E3L-DS50E4-50
Output NPN output
Emitting light Semiconductor laser (A=780 nm) 25 pw max. Class I: IEC
source Standards, FDA Standards

’ Operation or reset: 1 ms Operation or reset: 3 ms
Response time
max. max.

Note: The other specifications are equivalent to those of the standard models.
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Dimensions (Unit: mm)

OMmRON

Sensors

Through-beam

With Mounting Blanket Attached

Sensitivity adjustment

E3L-2RC4

Emitter: E3L-2LRC4
Receiver: E3L-2DC4

*

(A)* 4
Lens (11 dia.)

ON-state indicator * 3

2?2?2?777?7?

volume * 2

7

Vinyl-insulated round cable of 4 dia.
3 cores conductor cross-sectional area:

55 ‘

Optical Y

T axis
L

Standard length: 2 m
BE€ 5
¥

0.2mm?2; insulation diameter: 1.2mm
Mounting Holes

2-M4

= 13 dia.

N

. .
? l— 254 —

Steel EE£ i T
N

T
(141 »leedl =]
.5 9.2

«—25.4—=

4.2

Two, mounting holes

le—— 32 —

Two, M4 slotted
hexagonal bolt

39

Note: The cable sheath of the through-beam
model emitter is red, and those of the re-

ceiver and reflective model are gray.

* 1. Mounting Bracket can be attached to side A.

* 2. Receiver only
* 3. Emitter: Power indicator
* 4. Emitter: 4 dia.

CAD file

E3L_02

Diffuse-reflective
E3L-DS50E4

34
—=r6—20—~| 2.1R
Light indicator 31 .lle 4.2 -/ Steel
|
T
WY
4.2 Py - +
24 T T
@, i 5 21-

Two, M4 slotted Lens unit 49
hexagonal bolt (8x41) l«—20 e
VARTSE }
I @ 5
Optical axis Suin T 1T |
\ 13.5
45 55
Emitter
= & 45 é
dl
Receiver
‘ Twd, 4.4 dia,
fe—16 —=|
* Mounting Bracket can be attached to side A. 50

With Mounting Blanket Attached

Mounting Holes

2-M4

5 g

1

|
?7
L

[+—26 =11+

Stability indicator

Sensitivity adjustment volume

Vinyl-insulated round cable of 4 dia.
4 cores conductor cross-sectional area: 0.2mm2;
insulation diameter: 1.1mmStandard length: 2 m

E3L_03

CAD file

Plug-in type round slit
(For though-beam E3L-2RC4)

Seal type round slit

(For though-beam E3L-2RC4)

Supporter Slits
4-R1.5
il ‘f
> 12 8 | 17.3
| A AT
A A L_;‘ A A L_ ‘
118 14.5
i i Dimension . .
Dlmt-j‘ar:smn Material Quantity A Material Quantity
Supporter - Polycarbonate 1 pc. for receiver 0.5 mm dia.
0.1-mm dia. SUS304 . 1-mm dia. 1 pc. for receiver (total
Slits 085 1 pc. for receiver (to- 2-mm dia. Polycarbonate 4 pcs.)
-6o-mm PVC tal 2 pcs.) -
dia. 3-mm dia.

* Plug-in type round slit and seal type round slit are both attached to the through-beam E3L-2RCA4.

Accessories (Order Separately)
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