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mode E4PA-N

Ultrasonic sensor

OMRON

INSTRUCTIO

N SHEET

Thank you for selecting OMRON product. This sheet primarily
describes precautions required in installing and operating the
product.
Before operating the product, read the sheet thoroughly to acquire
sufficient knowledge of the product. For your convenience, keep the
sheet at your disposal.

TRACEABILITY INFORMATION:
Representative in EU:

Omron Europe B.V.

Wegalaan 67-69

2132 JD Hoofddorp,

The Netherlands

Manufacturer:
Kyoto 600

Ayabe-shi

The following notice applies only to products that carry the CE mark:
Notice:
This is a class A product. In residential areas it may cause radio

interference, in which case the user may be required to take adequate
measures to reduce interference.

© OMRON Corporation 2003 All Rights Reserved.

Omron Corporation,
Shiokoji Horikawa, Shimogyo-ku,

Ayabe Factory
3-2 Narutani, Nakayama-cho,

-8530 JAPAN

, Kyoto 623-0105 JAPAN

PRECAUTIONS ON SAFETY

@Meaning of Alert Symbols

A WARNING

| PRECAUTIONS FOR SAFE USE

©® Environment
Do not use the product in the atmosphere that explosive or fire
sensitive gas exists.

©® Power Supply and Wiring
+ Do not impose voltages exceeding the rated voltage (10 to 30 V DC
+10%).
+When supplying power to the Sensor, make sure that the polarity of
the power is correct, and do not connect to an AC power supply.
+ Do not short-circuit the load for the output.

® Others
+ Do not attempt to disassemble, repair, or modify the product.
+ When disposing of the product, treat it as industrial waste.

| PRECAUTIONS FOR CORRECT USE

(1) Undesirable Environment

@ Receive direct sunlight

@ High humidity or moisture

@ Corrosive or flammable gas

@ Mechanical vibration or shock

(2) Power supply

To use the switching regulator sold at the store, ground FG (frame

ground terminal).

(3) Turning the power ON

A sensor will be in a detectable state within in 100ms after turning

the power ON. When you connect the load and the sensor to another

power supply, please be sure to switch on the power supply of the
sensor first.
(4) Connection and installation

1) Maximum supply voltage is DC 30 V. Before supplying the power,
make sure that the supply voltage is below the maximum supply
voltage.

2) If the wiring to high-voltage line and power line is laid in one and
same tube or duct, the product may suffer operation error or
damage by electrical induction. Operate the sensor with separate
wiring or independent wiring.

3) To extend the line, use the cable of 0.3mm? min. Total length
should be 300 meter or less.

4) Do not pull the cable too hard.

5) Do not hit the product with a hammer when installing it.
Detection performance will be lost.

6) To set the measurement range, the plug must be connected and
disconnected. When designing and installing, secure operation
space for setting, and do not drop or lose the setting plug.

(5) Power turning OFF

Output pulse may be generated when the power is turned OFF.

Therefore, it is recommended to turn OFF the power to the load or

load line first.

(6) Sensor I/0 connector

1) Be sure to turn OFF the power before connecting and
disconnecting connector.

2) Be sure to hold the connector cover section at connecting and
disconnecting.

3) If the cable is bent forcibly, stress is generated at the connector
and defective contact may be caused.

(7) Tightening strength

1) At installation of the sensox, be sure to use the nuts supplied as an
accessory.

2) Proper tightening torque is 15 N+m max. If tightening is not
enough, protection structure can not be kept or may become loose.

(8) Atmosphere
+ In order to maintain reliability and a long-life operation, please
avoid use at the temperature exceeding rating and on the outdoors.
+ As the ultrasonic sensor uses the air as the transmission medium, if
there is local temperature difference, reflection and refraction
occur on boundary surface. In the place where wind is generated,
detection area changes and causes operation error. Therefore,
avoid using the sensor in the place where the air-curtain and
blower are used.
- Jet sound generated from the air nozzle may contain component of
wide frequency.
- If drops of water stuck to the detection face of ultrasonic sensor,
detection distance becomes short.
(9) Short circuit protection for load

This sensor is provided with the protection function for load short

circuit. If short-circuit of load occurred, correct output cannot be

obtained. Review the wiring and turn ON the power supply again.
(10) Ambient temperature/humidity of the sensor

Generally, speed of sound varies approx. 0.17% according to

temperature change of 1°C. Dried air and humidity in saturated state

will change sound speed approx 0.20%. These conditions affect on
change of measurement distance of the sensor. Pay attention to these
points during operation.

(11) Detection target

+ Detection capability is changed according to the surface state of a
detection target.

- Pay attention to that reflected ultrasonic unusually decreased, when
detection target temperature is over 100°C.

HRATINGS
Indicates a potentially hazardous situation, Item Type E4PA-LS50-M1-N E4PA-LS200-M1-N E4PA-LS400-M1-N E4PA-LS600-M1-N
which, if not avoided, will result in minor or Sensing range 50~500mm 120~2000mm 240~4000mm 400~6000mm
moderate injury, or may result in serious Default 60~ 500mm 200~2000mm 500~4000mm 800~6000mm
injury or death. Additionally there may be Unusable area 0~50mm 0~120mm 0~240mm 0~400mm
significant property damage. Standard target plate 100 mm % 100 mm

@ Alert statements

A WARNING

Never operate the sensor with AC power.

The sensor may burst.

M Setting/Operating procedures

Transducer frequency approx. 380kHz | approx. 180kHz | approx. 85kHz [ approx. 65kHz
Linearity +1%F.S.
Repeat accuracy* 0.1%F.S.

Response delay 63ms max. | 195ms max. | 440ms max. [ 850ms max.
Analog | Current output 4 to 20mA : load resistance 500Q max.

output | "voltage output 010 10V : load resistance 1kQ min.

Common mode operation 10ms | 34mms 77ms [ 143ms

Temperature influence

+1%F.S. or less for output at +23°C in the range -10~55°C

Voltage influence

=+0.5%F.S. or less in the range of rated supply voltage

Ambient temperature Operating : -10 to +55°C

Storage : -40 to +80°C (with no icing and condensation)

Ambient humidity Operating / Storage : 35 to 85% RH (with no condensation)
Supply voltage DC 10 - 30V ripple (p-p) 10% or less
Power consumption 1800mW max.

Insulation resistance

50M & min (with DC 500V) between current carry parts and case

Dielectric strength

1000VAC (50/60Hz) 1min. between current carry parts and case

Vibration resistance

Double amplitude 1 mm, 10 to 55Hz, for 2 hours each in  X,Y and Z directions

Shock resistance

300 mm/s” for 3 times each X,Y and Z directions

Degree of protection

IEC60529 IP65

Connection method

Connector (M12), 5 pin

Weight (packaged) approx. 240g | approx. 320g approx. 400g
Case Stainless steel (SUS303)

Material Detection PBT resin, polyurethane, glass epoxy resin
surface

Accessories Instruction sheet

*Value in one hour after turning ON the power. Output may move slightly with disturbance.

For setting the type E4PA-N, follow the procedull~BE—H—~E below.
(At first, the analog output characteristic is set as the increase characteristic.)

ElSetting procedure

Mode setting of analog output characteristics

IProcedur Setting/Operation IProcedur Setting/Operation
@ | Remove the setting plug. @ | Insert the setting plug at E2/E3 positions.
(1= ——
(E2/E3 position)
@ | T N th . T oo
urn ON the power » <Operating indicator (yellow) at A2 blinks>
‘:W . @Analog output increasing characteristic mode :
. . L . It follows in the sensing range that the detection target :
Note: Do not insert the setting plug yet at this point of time. % .
! ‘g plugy s pot ! approaches the type E4PA-N, and the analog output :
@ | Proceed to FAMeasurement range setting. value decreases (20->4 mA/10->0V). .

*If the setting plug is not inserted although it has passed five minutes or
longer after turning ON the power, the setting becomes impossible. In
this case, turn ON the power again.

HFMeasurement range setting

IProcedur Setting/Operation
@ | Set the detection target to the position where is nearest to the
sensing range.
Detection target |:| ‘:@:I:p:‘j
[ m—]
50 mm (in case of type E4PA-LS50-M1-N)
@ | Insert the setting plug at Al position.
— 0
Power supply indicator (green) (A1 position)
and operation indicator (yellow)
on AL sde will bink. (This shows B2 -(EIEIE]JEa
that nearest distance has been set A1 A2
correctly.)
@ | Remove out the setting plug.
(==
@ | Set the detection target to the position where is farthest to the
sensing range.
I] Detection target \:W
5’00 mm (in case of type E4PA-LSSO-IM1-N)
® | Insert the setting plug at A2 position.
Power supply indicator (green) —— 1
and operation indicator (yellow) (A2 position)
on A2 side will blink. (This E27\[[3] =W
shows that farther distance has A A2
been set correctly.)
® | Remove out the setting plug.
CH ==
@ | Proceed toRIMode setting of analog output characteristics.

Note. Insert the setting plug in the way as the mark is fitted to on setting
plug mark on sensor.

Connector
for setting plug

Mark
on sensor

Operation
indicator E2 (yellow)

Power supply
indicator (green)

M12Connector
for sensor 1/0 connector

Setting plug

Error indicator (red)

e G
Al A2 |

The analog output characteristic mode will be changed
if the setting plug re-inserts in the position of E2/E3 .

<Operating indicator (yellow) at A1 blinks>

. @Analog output decreasing characteristic mode

. It follows in the sensing range that the detection target

approaches the type E4PA-N, and the analog output

value increases (4->20 mA/0->10V). :

e GBes.

S | R E
The analog output characteristic mode will be changed
if the setting plug re-inserts in the position of E2/E3 .

. <Operating indicators (yellow) at A1 and A2

 blinks>

@Analog output zero-line characteristic mode
On the farthest point in the sensing range from Omm,
when the detection target approaches type E4PA-N, the
analog output will decreases (20->4 mA/10->0V).

e ([T

Notel.To voltage output, connect 1k} or more as the

load resistance.
Note2.To current output, connect 500Q) or less as the
load resistance.
@ | After having decided the analog output characteristic, remove
the setting plug.
===
@ | Proceed to P Setting of temperature compensation mode.

P4 Setting of temperature compensation mode (Setting completion)
Setting/Operation
Insert the setting plug at the position T.

oo
Procedur

)

— ]
(position T)

Leave the setting plug inserted.
(setting completion)

Note: To maintain the temperature compensation, leave the
setting plug in operation inserted. If the setting plug is
disconnected from the type E4PA, temperature
compensation is invalid.

To change the procedure A Measurement range and ElAnalog output characteristic after having set the procedurefll—HBE—H—H,
set again only the changed spot, as the content previous setting has been stored.
Procedure: fl—~HA—or B Resetting —B (Setting completion)

EDIMENTION
E4PA-LS50-M1-N

M30x1.5

(Unit : mm)

2-Tightening nut

Indicator lamp

&
¥

LLBJ Mi2x1
E4PA-LS200-M1-N .
M30x15 z‘nmm;mm'm
/@)
& J mi2x1
e He, e
E4PA-LS400-M1-N | |
ME0x15 2@
S
R Lk T
E4PA-LS600-M1-N
2-Tightening nut nloator o
-5 7

Mi12x1
22

]

19
325

(41.6)

73 dia.

128

(12) Mutual interference
In case of parallel installation or opposite installation, make a
distance between sensors refer to the following table.
<Parallel installation >

Model E4PA-N detection target
- @@ @ 5
Y d i
Model E4PA etection target
- 5
Note: This table is the Type Y
e et [ [E4PA-LS50-MT-N__|_0.5m min.
surface of detection target E4PA-L$200-M1- 1m min.
and reflected ultrasonic. E4PA-LS400-M1- 2m min.
When detection target is E4PA-LS600-M1- 2.5m min.
leaned value Y increased.
< Opposite installation>
Model E4PA-N Model E4PA-N
fe——X.
Type Y
E4PA-LS50-M1-N 2m min.
E4PA-LS200-M1-N 8m min.
E4PA-LS400-M1-N 16m min.
E4PA-LS600-M1-N 25m min.

(13) If the ultrasonic sensor used near the portable telephone or
transceiver, operation error of output may occur.

(14) Cleaning
Avoid use of thinner, as it will melt the surface of product.

Near distance Far distance

M Setting plug I 1) Increasing mode | 20mA/10V
The setting plug can set up the function of the type E4PA-N. 4mA/OV /
It can set up by uniting the mark of the setting plug with the mark of the —_—
type E4PA-N, and inserting and taking out the setting plug.
Position Functions 20mA/10V
A1 Nearest point of sensing range A1 2) Decreasing mode
A2 Farthest point of sensing range A2 \ 4mA/0V
E2/E3 1) Increasing mode: LED A1 blinks.
* Output increases as distance becomes longer Al
Analog output 2) Decreasing mode: LED A2 blinks. . MV
characteristics | Output decreases as distance becomes longer 3) Zero-line mode
mode 3) Zero-line mode: LED A1 and A2 blink. 4mAOV
Output increases from the detection surface to Al=0mm A2
A2 point  *2
T Temperature compensation mode (Use state)
*1 : The analog output characteristic when inserting a setting plug E2/E3. *Even during setting of the

*2

HIndicators and output mode I

: Regardless of the measurement range setting, the analog output characteristic can be set up
so that the detection surface (0mm) of the sensor may be set to 4mA/OV.
However, Unusable area is undetectable. So the analog output value becomes the non-measurement status.

sensor, output is based on
previous setting.

3% Output is based on new
setting when updated.

Setting Power ON | Error Operation Operation Analog output
Functions plug indicator indicator | indicator A1 indicator A2
position (green) (red) (yellow) (yellow)
Normal Temperature compensation T ON OFF ON/OFF*1 ON/OFF*1 Measured value
operation Setting plug un-inserting OFF ON ON/OFF*1 ON/OFF*1 Measured value
Nonconformity detection OFF Blinks ON/OFF*2 ON/OFF*2 Unchanged
(Detects  ultrasonic  wave or
except _self-oscillation.) error value
Sensing range | Detection target exists. A1 Blinks OFF Blinks OFF Unchanged
A1 setting Detection target does not exist. OFF Blinks Blinks OFF Unchanged
Sensing range | Detection target exists. A2 Blinks OFF OFF Blinks Unchanged
A2 setting Detection target does not exist. OFF Blinks OFF Blinks Unchanged
Output 1) Increasing mode E2/E3 ON OFF Blinks OFF Unchanged
characteristic 2) Decreasing mode ON OFF OFF Blinks Unchanged
setting 3) Zero-line mode ON OFF Blinks Blinks Unchanged
Turning the power ON Nothing Blinks OFF Previous state | Previous state | Unchanged
*1. ON : Detection target is in sensing range.
OFF : Detection target is not in sensing range.
5 THE PRODUCTS CONTAINED IN THIS SHEET ARE NOT SAFETY RATED.
. ConneCtlng methOd THEY ARE NOT DESIGNED OR RATED FOR ENSURING SAFETY OF
1 PERSONS, AND SHOULD NOT BE RELIED UPON AS A SAFETY
5 COMPONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.
5 og/{}el\tfléra)ltilg]}erference Please refer to separate catalogs for OMRON's safety rated products.
1 A20mA DC10~30V OMRON shall not be responsible for conformity with any standards, codes, or
2 0~10V regulations that apply to the combination of the products in the customer's
application or use of the product.
Take all necessary steps to determine the suitability of the product for the
systems, machines, and equipment with which it will be used.
3 Know and observe all prohibitions of use applicable to this product.

H Connector pin position (sensor side)
Brown (+)

Gray (Mutual jnterference
prevention input)

Black (current output)

O Q O

Blue (GND)

White (voltage output)

HMMutual interference prevention function

Type E4PA-N has a synchronous input, in order to prevent mutual
interference.
If the interconnection of the No. 5 pin of M12 connector for I/O
connectors of a sensor is carried out, it will become possible to prevent
mutual interference to the five number of connection. However, since
each sensor carries out a mutual oscillation in this case, measurement
time will be overdue

Delay time = (mutual interference cycle time) x (number of each

sensor) + (response time)

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.
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