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OMRON

Photoelectric sensor (DIGITAL INDICATOR)

E3X-DATL -S
E32-HB04

Instruction Sheet

TRACEABILITY INFORMATION:
Representative in EU: Manufacturer:
Omron Europe B.V. Omron Corporation,
Wegalaan 67-69 Shiokoji Horikawa, Shimogyo-ku,
2132 JD Hoofddorp, Kyoto 600-8530 JAPAN
The Netherlands Shanghai Factory
No.789 Jinji Road,Jingiao Export Processing District,
Pudong New Area,Shanghai,201206 CHINA
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 2005-2010 All Rights Reserved.

¥7965117-0DFH*

| PRECAUTIONS FOR SAFE USE |

Please observe the following precautions for safe use of the product.

1) Do not use the Amplifier Unit in environments subject to flammable or
explosive gases.

2) Do not use the Amplifier Unit in environments subject to exposure to
water, oil, chemicals, etc.

3) Do not attempt to disassemble, repair, or modify the Amplifier Unit in any
way.

4) Do not apply voltages or currents that exceed the rated ranges.

5) Wire the Amplifier Unit correctly, e.g., do not reverse the polarity of the

power supply.

) A control output should Connect the load correctly.

) A control output should not short both ends of the load.

) Do not use the Amplifier Unit if the case is damaged.

) When disposing of the Amplifier Unit, treat it as industrial waste.

10) Wire the sensor head cable correctly.

| PRECAUTIONS FOR CORRECT USE |

1) The sensor unit (E32-HB04) must be connected to its own amplifier unit
(E3X-DAT[]-S), othewise the sensor unit may be damaged.

2) Set up the sensor head noting the direction where workpiece falls.

3) Do not penetrate the tube directly to the detection part of the sensor.

4) The optical fibers are made out of methacrylic resin. Do not use them in
atmospheres where organic solvents are present.

5) Wire the Amplifier Unit separately from power supply or high-voltage lines.
If the Amplifier Unit wiring is wired together with or placed in the same
duct as high-power lines, inductive noise may cause operating errors or
damage the Amplifier Unit.

6) For extending wires,use a cable 0.3 mm2 min.,and 100m max.in length.
When using the cable as a Korea’s S-mark certified product,use the cable
of less than 10m in length.

7) Do not exceed the following force values applied to the cable.

Tencil:80N max.,torque:0.1N-m max.,pressure:20N max.,flexure:3Kg max.

8) The Amplifier Unit is ready to operate 30s after the power supply is turned
ON. If the Amplifier Unit and load are connected to power supplies
separately, turn ON the power supply to the Amplifier Unit first.

9) Depending on the application environment, time may be required for the
incident light level to stabilize after the power supply is turned ON.

10) Always keep the protective cover in place when using the Amplifier Unit.

11) Always turn OFF the power supply before connecting, separating, or
adding Amplifier Units.

12) If the data is not written to the EEPROM correctly due to a power failure or
static-electric noise, initialize the settings using the keys on the Amplifier
Unit.

13) Mobile console (E3X-MC11-SV2) cannot be used.

14) Optical communications are not possible at the time of connection use with
an E3X-DA-N Amplifier Unit.

15) Do not use thinners, benzine, acetone, or kerosene for cleaning the
Amplifier Unit.

16) Do not pull or apply excessive pressure or force (exceeding 9.8 N-m) on
the Sensor Unit when it is mounted to the Amplifier Unit.

17) Output pulses may occur when the power is interrupted and so turn OFF
the power to the load or load line before turning OFF the power to the
Sensor.

18) Do not use the sensor in the place in a strong electric field and a strong
magnetic field.

19) Do not use it in the place where the vibration and the impact join directly.

20) Do not connect or disconnect connector or attempt wiring work while
power is supplied.

21) The screw tightening torque is 0.5 to 0.6Nm with M3 screw, when the
sensor unit is set up.

© 0 N O

Confirming the Package Contents

E3X-DAT[]-S
E32-HBO4

-Amplifier Unit 1 “Instruction Sheet (this sheet) 1

Sensor Unit 1
+Connector 1

«Instruction Sheet (this sheet) 1
*Fiber cutter 1

1. Ratings and Specifications

Connection method Prewired
Model number NPN E3X-DAT11-S
PNP E3X-DAT41-S
Sensor Unit E32-HB04

Light source (wavelength)
Minimum detection object
Supply voltage
Power consumption
Control output

Red LED (650nm)
0.15mm cube (Opaque object)
12 to 24V DC£10% ripple (p-p)10%max.
960mW Max. (40mA max. at 24V DC)
Open collector (26.4VDC max.)
Lead current : 50mA max.; residual voltage : 1V max.,Off-state current:10uA max.
Optimization setting (PGST), light off or counter reset
SHS : 135us
HS : 250us
STND : 1ms
Groups of 1 to 2 Sensors : -25C to +55C
Groups of 3 to 10 Sensors : -25°C to +50°C
Groups of 11 to 16 Sensors : -257C to +40°C
-30C~+70C
Operation / Storage : 35 to 85%RH(With no condensation)
(With no freezing and condensation)

Receiver : Fiber
Emitter : Connector

External input setting
Response time

Ambient
temperature

Operation

Storage
Ambient humidity

Sensor Unit Connection method

(*) Te extension of the code becomes it up to 100m

2. Nomenclature

Amplifier Unit E3X-DAT[]-S

Sensor Unit E32-HB04

(2 Main display (red)

(D Operation indicator (® Supplementary output indicator
| (@ Sub-display (green)

b

=
=
I
ol
—
—
(|
=
=
=
=0
i

— (D Operation keys

[
(0
=
0

O
[
(0
[y
(=

Lock button (5) SET/RUN switch () Operation mode selector

Lit when the output is ON.

Displays the incident light level or the function name.

Lit when the supplementary output is ON.

Displays supplemental detection information, the setting of a function, etc.
Used to switch the mode.

Used to select dark-ON or light-ON operation.

Used to change the display, set functions, etc.

Used to connect and disconnect the Fiber Unit.

EQEE®EEEE

3. Installation of sensor unit

1) Installation of sensor unit
There is an inside and outside (IN side and OUT side) on the sensor head for the direction where
workpiece is passed.
Set it up correctly according to the direction where workpiece is passed.

Set it up horizontally.
(Collect)

§:|

éé@ 0O

IN side (The form etc. are printed.)

o g |
Q:'

OUT side (No printing.)

The IN side is adjusted to the
workpiece fall side.

Sh
“(e) Please do not do the following installations.
The detection performance is decreased, and it causes the misdetection.

(Incorrect)

CHECK!

(Incorrect)

The OUT side is adjusted to the
workpiece fall side

Penetrate the tube directly to the
detection part of the sensor

(*) Please use a special attachment
(E39-K12) when using the tube.

2) Method of installing connector
When you want to shorten the cable length,please assemble the connector parts by using the
attached connector and it’s cover as follows.

i ire Cable
(DCut the cable in determined length. Shield wire

Peel the covering as about 15mm and twist the sheildwires.
Peel the innercable as about 8mm.

(Refer to Figure 1) 8mm

Fig.1 15mm

e |

@Put the cable through the connector cover.

Refer to Figure 2
( g ) Connector cover

(®Terminal numbers are engraved on the connector.
Special care must be taken to insert the wires collectly referring to the
following table.
Make sure that the wires are fully inserted into the connector.

(Refer to Figure 3) Fig.2

Terminal number Wire Insert the wires collectly
2 Cable Fig.3

Pressing

(®Press the connector body by a plier. (Refer to Figure 4)
Note : Pressed connector can not be disassembled.

(®Put the connector cover on the connector to insulate the conductors of
the wires. (Refer to Figure 5)

Connector cover
Fig.5

4. Basic Operating Information

Setting the Mode
The mode is set using the SET/RUN switch. Set this switch according to the operation to be
performed.

Mode Description
SET Select to set detection conditions, to teach the threshold value, etc.
RUN Select for actual detection operation or to set the following: Manual adjustment of threshold
value, Manual adjustment of threshold value, Optimization setting, Automatic-teaching or key rock.

(*) Threshold value: Quantities of light difference that wants to be detected.

Key Operations
The operation keys are used to switch the displays and set detection conditions. The functions
of the keys depend on the current mode.

Function
Key
RUN mode SET mode
UP key Increases the threshold value. Depends on the setting.
G 1999 max. +Automatic-teaching.
+Changes the setting forward.
DOWN key Decreases the threshold value. Depends on the setting.
D -1999 min.. +Automatic-teaching.
+Changes the setting in reverse.
MODE key Depends on the MODE key setting. Switches the function to be set on the
I:I Press the MODE key for at least display.
3 seconds.
+Automatic-teaching
+Optimization setting.
-Counter reset.

Reading Displays
The information displayed on the main display and sub-display depends on the current mode.
For the default settings, the RUN mode displays will appear when the power supply is turned
ON for the first time.

Mode Main display (red) Sub-display (green)

SET Displays the incident light level, function
name, or other information depending on
the key operation.

Displays threshold value or the setting of the
function displayed on the main display depending
on the key operation.

RUN The maximum value of present receiving The current threshold value will be displayed.
(See note.) | quantities of light is updated every second,
and displayed

Note: The information that appears on the displays can be set using the display switch
function. Refer to 6. Detailed Settings.

5. Basic Settings

1. Setting the Operation Mode

Select either light-ON or dark-ON operation.
Set as the operation mode in SET mode. Refer to 6. Detailed Settings.

Selection Description

LON (light-ON) The output will turn ON when the incident light level is above the threshold.

DON (dark-ON)
(default)

The output will turn ON when the incident light level is below the threshold.

2. Optimization setting

When the power supply is turned on, the detection optimization is automatically executed.
(Please confirm the switch is "RUNO)

It is not possible to detect it while optimizing it.

Please do not let me pass the detection object while optimizing it.

‘i_'ﬁ [ t‘ }_ «| A progress bar will appear on the
s 4| sub-display one digit at a time.
PGST | Progress bar
'
v

v
Optimization completed and previous display returns.

v
R

®{ The sensor is optimized on the following conditions.

E] D Press the MODE key for at

CHECK!
SET RUN least 3 seconds.
1) The function setting confirmation and
it changes in the SET mode.
2) Return it to the RUN mode.
3) Optimization is automatically begun. |

|
) ¢| A progress bar will appear on the
i C t| sub-display one digit at a time.

PGST | Progress bar
\

v

v
Optimization completed and previous display returns.

Please confirm the MODE key setting is
PGST and the switch is RUN.

=
O]

]
v

@ Optimization setting Error

Over Error

The incident level is too low.

The optimization setting is not executed.

Please confirm the following points, and execute the optimization setting again.
+Is the sensor unit E32-HB04?

+Is the sensor unit correctly connected with the amplifier?

+Is not the detection part of the sensor unit interrupted by workpiece etc.
:Is the sensor unit detection part clean?

Bottom Error

The incident level is too high.

The optimization setting is not executed.

Please confirm the following points, and execute the optimization setting again.
«Is the sensor unit E32-HB04?

Flashes twice
- 2

chak Al
PGST BOTM

3. Setting Thresholds

1)Manually Setting

j j
: a/be :
' '
! Adjust the threshold value with!
' the UP and DOWN keys. '
'
'
'

(—)

Setting SET RUN
Switch to RUN mode. | Increases the
\ ae threshold value
H Decreases the
:,\ v threshold value IN

\"The information set for the
Q | display switch setting will return
Light level Threshold | approximately 5 seconds
Vi 1
L

Display

alue after the threshold is changed.

)
Z
e

2) Automatic-teaching

While continuing pushing a key, the half of the minimum value is set as a threshold detecting
the receiving quantities.

Confirm the MODE key is AUTO beforehand when using it in the RUN mode.

'
i
Setting E
'
'
'
'

Input SET RUN

Switch to RUN 3 seconds

_________________ b mmmmmmmm e ]
'
(—) ae O< : O«
RUN SET RUN o :
Mode . Press the Press the MODE key ! Release the
Switch to RUN MODE key For at least 3 seconds MODE key
mode '
_________________________________________________ deccccccccccccaaad
Com @ o/ < ame | a/moe
SET | seT  RUN :
Mode | switch to SET Press the Press the UP/DOWN key , Release the
mode UP/DOWN key For at least 3 seconds | UP/DOWN key
_________________________________________________ mmmmmmm D]
'
Short the external ' Short the external + Open the external
External E] input line. input lineFor at least H input line.
'
.
mode !
< 1 < -
SRORCRMNE ol Rk e S- 2501
Lightlevel = AUTO™ ! AUTO ~ Threshold"
Display Itis displayed on a sub  Threshold value will
digital value as AUTO, | flush twice.
'

and the sampling of right |
level is effective. !

o
[ S Y

® Teaching Error
After performing teaching, when the following is displayed on sub digital display, the error has occurred.

flash twice,
~ash WICE,

Near error The difference of incident level is too small. (The threshold is not changed.)
It is confirmed that work neatly passes over the light part of receiving,
and execute the teaching again.




6. Detailed Settings

The following functions can be set in SET mode.
The default settings are shown in the transition boxes between functions.

*: The values shown for thresholds, incident light levels, percentages, etc., are examples only. Actual
displays may vary.

@ Switch to SET mode.
SET RUN
Teaching (Light level/Threshold display)

[ 8 -]
X} [

A display is changed in fixed time.

Efch -G

1. Detection
Method A
| ‘- F [ El - Ell G/D S - Et Super-high-speed mode
SHS
lj (X4 ,
7t 2 | High-speed mode
HS
a/o [z g
acn Standard mode
D STND
2.Timer v
2-:F ----| A/ -
D Timer disabled.
P g |
LU OFF-delay timer
OFF D
.
D= ON-delay timer
ON-D
-
Cann One-shot timer
1SHT
Not = = = =
TimerTime ¢
= Setting range: 1 to 5,000
ke MR 3/D
1t020 ms 1-ms increments
¢ I:I 20 to 200 ms 5-ms increments
200 msto 1s [ 100-ms increments
1to5s 1-s increments
3. External input & The function of the External input can be selected.
g [ [ e L .
3 ] P X 'Z!'C | G/D [ X ) g Optimization setting

PGST

[] IYTS
TS D

AUTO

[ e g
LOFF Light off

Automatic-teaching

PRy
LOFF
[ Et ::
CRST

Counter reset

4. MODE Key I:I
Setting

Optimization setting

Automatic-teaching

A Counter reset

The information displayed in RUN mode can be selected.
5. Display When going to SET mode, this setting will be ignored and
the incident level and threshold value will be displayed.

Switch Y
[5-dP 1] /D [pros ger

I:I incident level  threshould

The incident level and
threshould value

The counter value

@) B

6. Display
Operation

= ]

B-rw g 23 Q/D U2 X Nomal display
D123
IR

|:I £ P Reversed display

321D

7. External Input Whether extemal input execution results are written to

Memory EEPROM can be selected.
Disable this function if the extemal input is tumed ON

v
-l - E P 2007 G/ D
frequently.

Ij (The write life is approximately 100,000 writes.)

207 | Write results to EEPROM.

ON
-
’ Do not write results to EEPROM.
OFF

[x}

8. Counter

Disables counter.

[
o™
]

The count is incremented from 0 each
time an object is detected, and the output
is turned ON when the count reaches
the specified count value.

The count is decremented from the
specified count value each time an object
is detected, and the output is turned ON
when the count reaches 0.

"
or-
ke
T

[x]
O
3o

Not o F -

w Counter Value

gl 9/D

I:I Setting range : 1 to 9,999,999

A

Supplementary
output Setting

—— P el
ok ofFf| 4Q/D 2% | Disable PGAL
Dl (N ]
J FLRL | Enabie PGAL
PGAL

(*)PGAL : When it becomes impossible to do
the best detection for the sensor unit,
the Supplementary output is turned on.

7. Convenient Functions
Key Lock

All key operations can be disabled to help prevent key operating errors.
Only the operation keys are disabled. The switches and selectors will still function.

H Setting Method H Clearing Method
(EEE])  Switch to RUN mode. Switch to RUN mode.
SET l RUN SET l RUN' io1d down the MODE key
Hold dc;wnUtlF:ekMO{DE kley a"g and press the UP key for at
press the ey for at least least 3 seconds. Press the
Ij + G seconds. Press the UP key right D + G UP key right after pressing
¢ after pressing the MODE key. ¢ the MODE key.
E— Th_e sub»displqy wiIIfIf':\sh == =1 The sub-display will
Lo S oond E'f"cila';d key input will be - flash twice apndykey
g ~ Isapbled. 4 s .
LoC ON LOC OFF input will be enabled.

If a key is pressed while key operations are locked,

"LOC ON" will flash twice on the display to indicate

that key operations have been disabled.
~—————

1

o

Chon
LOC ON

Initializing Setting
This procedure can used to return all the settings to the original default values.

H Setting Method

(CIE)  svitch to SET mode.

SET l RUN

{J+ [ Pressthe UP or DOWN key for at least 3 seconds.

!
a/o

INIT| []  Press the MODE key at the __NO? :
NO? or YES? display. Y S [Settings
YES? |initialized.

Settings not
initialized.

tm il Road
INT _ GOOD

Initialization has been completed.

Stability detection warning

When steady detection becomes difficult, the warning display is done.

Please improve the detection environment, and execute the optimization setting when warning
is displayed.

(*) A supplementary output is turned on at the same time as displaying it when a supplemen-
tary output is set to "PGAL".

After the environment is improved,
PGST is executed.

8. Installing the Amplifier Unit

H Mounting Units

Catch the hook on the Fiber Unit connector end of the
Unit on the DIN Track and then press down on the
other end of the Unit until it locks into place.

Always attach the Fiber Unit connector end first.
If the incorrect end is attached first, the mounting
strength will be reduced.

Hook on the Fiber Unit
connector end

H Removing Units

Press the Unit in the direction indicated by "1"
and then lift up on the Fiber Unit connector end
of the Unit in the direction indicated by "2."

H Joining Amplifier Units
Up to 16 Units can be joined.

Mount the Amplifier Units one at a time onto the
DIN Track.

Secure the Units with an End Plate (PFP-M) if there is a
possibility of the Amplifier Units moving, e.g., due to
vibration.

Reverse the above procedure to separate and remove the
Units.

9. Connecting the Fiber Unit

1. Open the protective cover

2. Press up the lock button.

3. Insert the fibers all the way to the back
of the connector insertion opening.

4. Return the lock button to its original
position to secure the fibers.

5. The connector is surely pushed into the
interior at the connector insertion entrance.

- 3

Reverse the above procedure to disconnect the Fiber Unit.

10. I/O Circuits

H NPN Models
- )\ Brown
e ¢
: Load
‘ A Black
Internal 4‘\/‘ —+ Y Control
circuit t | Orange output |
hd L 12t0 24V DC
v’ T Sutppltementary
Ne i outpu
x Rink External
T input
| Bue
H PNP Models
: Brown .
F External
e t input
! Supplementary
I I J £ LQrange  output = 1210 24V DC
c?:(i:ﬂa \r Control ¢
4( # Black out;ﬁi Load
‘ )\ Blue
7

(Unit: mm)
32.78 3.9%X3=11.7
29.8
15.13  3.9X3=11.7
12.15 3.25
: ]
00700000 6 (000 00010
R — —— {E}
70
N
o
0
- .
ﬂ
o
6(7
6.3
36.7

2750 26.50
8| 8 z
o © 5 o
A
S =
g 1.3 S z
£ die— |- =0 =T
iy HamliE
P ¢ - ol ©
o @ i ‘“‘ ~ . 3 P
S W . 2640 . @
2 1960 | 1770 2
=< 4

|
8 L (54) N

Suitability for Use

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

Please refer to separate catalogs for OMRON's safety rated products.

OMRON shall not be responsible for conformity with any standards, codes, or
regulations that apply to the combination of the products in the customer's
application or use of the product.

Take all necessary steps to determine the suitability of the product for the
systems, machines, and equipment with which it will be used.
Know and observe all prohibitions of use applicable to this product.

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

See also Product catalog for Warranty and Limitation of Liability.

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

OMRON Corporation
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