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E3X-DA-S/E3X-MDA

Operation Reference

  

  @@

*Except on the E3X-MDA@, E3X-DA@TW-S, and E3X-DA@AT-S. 
These models have an operation indicator (ch2) instead of a power tuning indicator.  

SET/RUN
mode

Operation keys Operation
Displays

Remarks
Main display Sub-display

Detection/
adjustment

Adjusting thresholds Incident level Threshold ➜Page 3
Refer to 3. Setting Thresholds 
Manually.

Executing user-specified 
functions (factory-set to 
power tuning)

Used to execute power tuning 
and various teaching 
operations.
➜Page 3.
Refer to 2. Adjusting the 
Power.

Function 
settings

Teaching and changing 
setting details

Setting item Setting

➜Page 4.
Refer to 4. Teaching the 
Threshold.

➜Page 5
Refer to 5. Setting Functions 
in SET Mode.

Switching settings

SET/RUN
mode

Operation keys Operation
Displays

Remarks
Main display Sub-display

Locking and unlocking 
keys

Locks key operation to prevent 
incorrect operation.
➜Page 10
Refer to 6. Convenient 
Functions.

Initialization Returns the system to its 
default settings.
➜Page 10
Refer to 6. Convenient 
Functions.

Displays the incident light 
level or the function name.

Main Display (Red)
Displays the threshold
and function settings.

Sub-Display (Green)

Used to select SET or RUN mode.
SET/RUN Mode Selector Switch

Operation indicator Power tuning
indicator*

Used to set functions.
UP
DOWN
MODE

Operation Keys

RUN

(Factory-set to RUN)

UP DOWN

MODE

SET

UP DOWN

MODE

RUN

(Factory-set to RUN)

MODEUP
LOC ON

SET DOWNUP
INIT YES?
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3 s
MODE

DOWN MODE Press 
both 

for 3 s.

UP DOWN

L

D

RUN

RUN

1

Operation mode Operation

Light ON

Dark ON

L-ON

D-ON

The operation mode is set with the Mode Selector Switch.

(Factory-set)

2

Release the key after
the progress bar is
displayed.

The Power Tuning indicator
will light when the adjustment
has been completed.
(Except on the E3X-DA@TW-S, 
E3X-DA@AT-S, and E3X-MDA.)

PTUN Progress bar

Display changes after

specific time.

Power tuning
target value

Light level Threshold

3

Display Error Action

A threshold can be set manually. A threshold can also 

be adjusted manually after teaching to fine-tune it.

The Power Tuning indicator
will go out when the default
setting has been restored.

"OFF" will flash twice.

To restore the default
power settings:

*Even if the display method is changed, the threshold will appear 
  on the sub-display when the key is pressed.

*Setting Errors
An error has occurred if one of the following displays appears after
the progress bar is displayed.

Over Error
The incident light
level is too low for
the power tuning
target value.

Bottom Error
The incident light
level is too high
for the power tuning
target value.

The power will not be
tuned. The power can
be increased up to 
approximately
5 times the incident 
light value.

The power will be
turned to the minimum
level. The power can
be decreased down to
approximately 1/25th
the incident light value.

Set the Mode Selector 
Switch to RUN.

(Factory-set to RUN)

PTUN OFF

PTUN OVER

PTUN BOTM

Light level

Increases threshold. Decreases threshold.

Threshold (default)

Light level

Flashes twice

Threshold

Flashes twice

Note: Press the DOWN Key right after pressing the MODE Key.

(See note.)

E3X-DA@TW-S/E3X-DA@AT-S/E3X-MDA: 
 The operation mode is set in SET mode.

E3X-DA@TW-S/E3X-DA@AT-S/E3X-MDA (Same for All Adjustments): 
 Set the Channel Selector Switch to the desired channel before 

making any adjustments or settings.

The current incident light level can be adjusted near the 

power tuning target value (default: 2,000).

*Confirm that the MODE Key setting is PTUN (power tuning). The
 default setting is PTUN.

*If power tuning is executed while SHS is selected for the detection
 function, the minimum power will be set.

Set the SET/RUN Mode 
Selector Switch to RUN.

(Factory-set to RUN)

Light level Threshold (default)

Setting Thresholds Manually (RUN Mode)

Adjusting the Power (RUN Mode)

➜Refer to 5. Setting Functions in SET Mode on page 5.

➜Refer to 5. Setting Functions in SET Mode on page 5.

Setting the Operation Mode
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UP DOWN

UP DOWN

SET

4

"- - - -" will be displayed.

With no workpiece:

The previous display will
return when the setting
has been completed.

Light level Threshold

TECH ----

Light level Threshold

RFCH Threshold

4-3. Teaching a Reflective Fiber Unit without a Workpiece

Set the SET/RUN Mode
Selector Switch to SET.

UP DOWN

SET

4-1. Setting the Threshold at Maximum Sensitivity

Set the SET/RUN Mode
Selector Switch to SET.

The threshold that
was set will flash twice.

Light level Threshold

FULL Threshold

The previous display will
return when the setting
has been completed.

Light level Threshold

Press
either 
for 3 s.

UP DOWN

SET

RUN

"- - - -" will be displayed.

With no workpiece:

The previous display will
return when the setting
has been completed.

Light level Threshold

TECH ----

Light level Threshold

THRU Threshold

4-2. Teaching a Through-beam Fiber Unit without a Workpiece

Set the SET/RUN Mode
Selector Switch to SET.

Press
either
for 1 s.

To RUN

RUN
To RUN RUN

To RUN

UP DOWN

UP DOWN

Workpiece

SET

"- - - -" will be displayed.

With a workpiece:

The previous display will
return when the setting
has been completed.

Light level Threshold

TECH ----

Light level Threshold

RFCH Threshold

4-4. Teaching with and without a Workpiece

Set the SET/RUN Mode
Selector Switch to SET.

With no workpiece:

*There are four methods that can be used for teaching, as described  
below. Use the method most suitable for the application.

 Teaching (with/without workpiece teaching and automatic teaching) can be 
performed in RUN mode. 

 For operating procedures, refer to the Instruction Sheet provided with the product. 
*An error has occurred if OVER, LO, or NEAR is displayed on the sub-display. If 
that occurs, repeat the operation from the beginning.

The threshold can be set to the maximum sensitivity.
This method is ideal when using a Through-beam Fiber Unit 
to detect workpieces so that detection is not influenced to 
any great degree by dust and other environmental factors.

A value about 6% less than the incident light level can be 
set as the threshold. This method is ideal when detecting 
very small differences in light level, such as when 
detecting very fine workpieces or transparent workpieces 
like transparent fibers.

A value about 6% greater than the incident light level can be set 
as the threshold. This method is ideal when using a Reflective 
Fiber Unit to detect workpieces so that detection is not influenced 
to any great degree by dust and other environmental factors.

Two points, with and without the workpiece, are detected,
and the intermediate point is set as the threshold.

Press
either
for 1 s.

Press
either
for 3 s.

Press
either
for 1 s.

Press
either
for 1 s.

RUN
To RUN

RUN
To RUN

The threshold that was 
set will flash twice.

The threshold that was 
set will flash twice.

The threshold that was 
set will flash twice.

Teaching the Threshold (SET Mode)
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Teaching Detection Timer

Display switchDisplay orientation

(To change response speed and detection precision) (To use the timer setting)

(To change the display method)(To reverse the orientation of the display.)

MODE

MODE Key
(To change the function of the MODE Key during operation)

SET

Set the SET/RUN Mode
Selector Switch to SET.

5

E3X-DA@-S

Standard Mark Detection Models

Moving between Functions

*The function transition boxes show the default settings.
*More functions may be displayed depending on the detailed 
settings. 

Set the SET/RUN Mode 
Selector Switch to RUN. 

RUN

When the 
settings have 
been completed

➜Refer to 4. Teaching the 
Threshold on page 4.

Setting Functions in SET Mode

Setting (display)Function Description

Used to enable or disable timers. 

Used to change timer settings when timers are enabled. 
The timer can be set from 1 to 5000 ms. 

Detection
Super-high-speed:        , High-speed: 
Standard:           , High-precision: 

Timer disabled:           , OFF-delay timer:           ,
ON-delay timer:           , One-shot timer:

Executes power tuning:              , Executes a zero reset:              ,
With/without workpiece teaching:              , Automatic teaching: 

Setting range: 100 to 3,900 (increments of 100)
Maximum power M:

1 to 20 ms: 1-ms increments, 20 to 200 ms: 5-ms increments,
200 ms to 1 s: 100-ms increments, 1 to 5 s: 1-s increments

Timer

Time
(timer enabled)

Display switch

MODE Key

Power tuning target value
(when performing power 
tuning is selected)

 Use the UP and DOWN Keys to change the settings.
UP DOWN

L-PE D-BT

Used to display the incident light level and the threshold.

Used to display the incident light level as a percentage of the
threshold and the threshold.

Use to display the incident light peak level and no incident 
light bottom level. (Refreshed when output turns ON or OFF.)

Analog bar display. The current detection status is
displayed as an analog bar. The bar will lengthen
from the right as ON status is reached.
(ON: Red, OFF: Green)

Used to display the current incident light level and the peak
incident light level. Display changes at a fixed interval.

Used to display the incident light level and the channel 
(unit number).

Light level Threshold

% light level Threshold

Detection status

Fixed interval
Current light level PEAK Peak light level

Fixed interval
PEAK BOTM

Light level Channel (unit number)

Used to change the function of the MODE Key during 
operation. 

Normal display:           , Up/down reversed display:Display orientation Used to reverse the orientation of the display.  

Used to set target values during power tuning. 

Used to display the peak and bottom levels of incident 
light within a set time. (Updated every 2 s.)

Functions

Used to change the response speed or detection precision.

Current light level

➜Refer to 2. Adjusting the Power on page 3.
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*The operation mode and timer function can be set for each channel specified using the Channel Selector Switch. 
The settings for other functions will be the same for channel 1 and channel 2. 

Operation mode Detection
(To change response speed and 
detection precision)

(To set the operation mode)

Display orientation
(To reverse the orientation of 
the display.)

Display switch
(To change the display method)

MODE Key
(To change the function of the 
MODE Key during operation)

Twin outputs
(To change the output for channel 2)

ATC
(To enable or disable ATC)

(only for models with ATC)

Timer
(To use the timer setting)

Advanced (Twin-output, ATC) Models 
E3X-DA@TW-S and E3X-DA@AT-S 

Teaching

MODE

SET

Set the SET/RUN Mode
Selector Switch to SET.

Setting Functions in SET Mode5

Moving between Functions

*The function transition boxes show the default settings.
*More functions may be displayed depending on the detailed 
settings.

Set the SET/RUN Mode 
Selector Switch to RUN. 

RUN

When the 
settings have 
been completed

➜Refer to 4. Teaching the 
Threshold on page 4.

Setting (display)Function Description

Used to change the response speed and detection precision.Detection
Super-high-speed:         , High-speed:      , Standard:            , 
High-precision:           , Differential operation:             
(advanced models only)

 Use the UP and DOWN Keys to change the settings.
UP DOWN

Light ON:        , Dark ON:        ,Operation mode *

Used to set the differential response time. 

Single edge:           , Double edge:
Differential edge
(differential 
operation selected)

Used to set the edge to be detected. 

Differential time

Twin outputs

Single edge···250 µs:   , 500 µs:   , 1 ms:   , 10 ms:   , 100 ms:    ,
Double edge···500 µs:   , 1 ms:   , 2 ms:   , 20 ms:   , 200 ms:

Used to change the output for channel 2. 
This setting is disabled if differential operation is set for the 
detection function. (Alarm outputs are always used for 
differential operation.)

ATC error output:            (ATC models only),
Output for each channel:          ,
Output if level is between the two thresholds:           ,
Self-diagnosis output:

ATC
(E3X-DA@AT-S only)

Setting at  
Power-ON (ATC ON)

Used to enable or disable ATC. 

Used to set the processing to be performed when the 
power is turned ON.

ATC enabled:      ,
ATC disabled:

No setting:        , ATC start processing:        , 
Power tuning and ATC start processing: 

Functions  (Only functions not supported by standard models are listed. For information on basic functions, refer to information on the standard models.) 

➜Refer to 1. Setting the Operation Mode on page 3.
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External input

External input memory
(Refer to the Instruction Sheet 
provided with the product.)

(To change function controlled
by external input.)

Detection
(To change response speed and 
detection precision)

Display orientation
(To reverse the orientation of 
the display.)

Display switch
(To change the display method)

MODE Key
(To change the function of the 
MODE Key during operation)

Counter
(To set the counter function.)(Refer to the Instruction Sheet

provided with the product.)

Timer
(To use the timer setting)

Advanced (External Input) Models 

E3X-DA@RM-S

Teaching

MODE

SET

Set the SET/RUN Mode
Selector Switch to SET.

Setting Functions in SET Mode5

Moving between Functions

*The function transition boxes show the default settings.
*More functions may be displayed depending on the detailed 
settings. 

External input batch setting

Set the SET/RUN Mode 
Selector Switch to RUN. 

RUN

When the 
settings have 
been completed

➜Refer to 4. Teaching the 
Threshold on page 4.

Setting (display)Function Description

Used to increase the response speed and detection 
precision.

Detection

Write results to EEPROM:      ,
Don't write results:

Counter disabled:        ,
Count incremented when output turns ON:        ,
Count decremented when output turns ON:

Setting range: 1 to 9,999,999

 Use the UP and DOWN Keys to change the settings.
UP DOWN

Used to set the differential response time. 

Differential edge
(differential 
operation selected)

Used to set the edge to be detected. 

Differential time

External input

Counter

Count

Used to set writing the results. 
(Refer to Instruction Sheet provided with the product.)External input memory

Used to change function controlled by external input. 
(Refer to Instruction Sheet provided with the product.)

Used to set the counter function.

Through-beam, no-workpiece teaching:           ,
Reflective, no-workpiece teaching:          ,
With/Without-workpiece teaching:          ,
Automatic teaching:           , Power tuning:          ,
Zero reset:           , Light OFF:          , Counter reset:

Only Sensor that receives external input:       ,  
All linked Sensors:

Used to set linked Amplifiers at the same time using an external input. External input batch 
setting

Used to set the counter value when the counter function is enabled. 

Functions

Display switch
(Settings are added.)

Used to display the counter value.
Count

(Only functions not supported by standard models are listed. For information on basic functions, refer to information on the standard models.)

Super-high-speed:         , High-speed:      , Standard:            , 
High-precision:           , Differential operation:            (advanced models only)

Single edge:         , Double edge:

Single edge···250 µs:   , 500 µs:   , 1 ms:   , 10 ms:   , 100 ms:    ,
Double edge···500 µs:   , 1 ms:   , 2 ms:   , 20 ms:   , 200 ms:
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*The function transition boxes show the default settings.
*More functions may be displayed depending on the detailed 
settings.  

(To change response speed and
 detection precision)

Display orientation
(To reverse the orientation of 
the display.)

Display switch
(To change the display method)

MODE Key
(To change the function of the 
MODE Key during operation)

Output setting
(To select the output details for channel 2)

E3X-MDA

Two-channel Models 

Operation mode Detection
(To set the operation mode)

Timer
(To use the timer setting)

Teaching

MODE

SET

Set the SET/RUN Mode
Selector Switch to SET.

Setting Functions in SET Mode5

Moving between Functions 

Set the SET/RUN Mode 
Selector Switch to RUN. 

RUN

When the 
settings have 
been completed

➜Refer to 4. Teaching the 
Threshold on page 4.
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Setting (display)Function Description

UP DOWN

Used to change the output details for channel 2. Output setting 

Each channel:           , AND:         , OR:     ,
Rising edge synchronization:           , 
Falling edge synchronization:           , 
Differential operation:

Timer function for 
output setting 

Used to enable or disable the timer function for output 
settings of channel 2. 

Timer time

Note: The operation mode and timer function can be set for each channel. The setting will be executed for channels specified using the 
          Channel Selector Switch.  

 Use the UP and DOWN Keys to change the settings.

Functions

Light ON:        , Dark ON:Operation mode

Used to change timer setting when timer is enabled. 
The timer can be set from 1 to 5,000 ms. 

1 to 20 ms: 1-ms increments, 20 to 200 ms: 5-ms increments,
200 ms to 1 s: 100-ms increments, 1 to 5 s: 1-s increments

Timer disabled:           , OFF-delay timer:           ,    
ON-delay timer:           , One-shot timer:

Used to enable or disable timers. 

Used to change timer settings when timers are enabled. 
The timer can be set from 1 to 5000 ms. 

Detection
Super-high-speed:        , High-speed: 
Standard:           , High-precision: 

Timer disabled:           , OFF-delay timer:           ,
ON-delay timer:           , One-shot timer:

1 to 20 ms: 1-ms increments, 20 to 200 ms: 5-ms increments,
200 ms to 1 s: 100-ms increments, 1 to 5 s: 1-s increments

Timer

Time
(timer enabled)

Used to change the response speed or detection precision.

Executes power tuning:              , Executes a zero reset:              ,
With/without workpiece teaching:              , Automatic teaching: 

Setting range: 100 to 3,900 (increments of 100)
Maximum power M:

Display switch

MODE Key

Power tuning target value
(performing power tuning)

L-PE D-BT

Used to display the incident light level and the threshold.

Used to display the incident light level as a percentage of the
threshold and the threshold.

Use to display the incident light peak level and no incident 
light bottom level. (Refreshed when output turns ON or OFF.)

Used to display the current incident light level and the peak
incident light level. Display changes at a fixed interval.

Used to display the incident light level and the channel.

Light level Threshold

% light level Threshold

Detection status

Fixed interval
Current light level PEAK Peak light level

Fixed interval
PEAK BOTM

Light level Channel

Used to change the function of the MODE Key during 
operation. 

Normal display:           , Up/down reversed display:Display orientation Used to reverse the orientation of the display.  

Used to set target values during power tuning. 

Used to display the peak and bottom levels of incident 
light within a set time. (Updated every 2 s.)

Current light level

Analog bar display. The current detection status is displayed as an analog bar. The 
bar will lengthen from the right as ON status is reached. (ON: Red, OFF: Green)

➜Refer to 1. Setting the Operation Mode on page 3.

➜Refer to 2. Adjusting the Power on page 3.
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MODE

MODE

MODE

MODE

MODE

DOWN MODE

UP

MODE

UP DOWN

UP

SET

RUN

RUN

6

6-1. Zeroing the Digital Display (Zero Reset)

The incident light level on the main display can be set to 0.

To reset to 0 again:

To return to original value
for incident light level:

Set the SET/RUN Mode 
Selector Switch to RUN.

Factory setting

*Change the function to 0RST (zero reset) with the MODE Key. 
  The default setting is PTUN. 

All key operations can be disabled.

"OFF" will flash twice and
key operations will be
disabled.

To release the lock:

"ON" will flash twice and
key operations will be
disabled.

6-2. Locking the Keys (Key Lock)

LOC ON

LOC OFF

Set the SET/RUN Mode 
Selector Switch to RUN.

Factory setting

*If a key is pressed while key operations are locked, "LOC" will flash
 twice on the display to indicate that
 key operations have been disabled.

All settings can be returned to their original default settings.

Settings initialized. Operation canceled.

INIT NO?

6-3. Initializing Settings (Initial Reset)

Set the SET/RUN Mode 
Selector Switch to SET.

INIT YES?

UP DOWN

3 s

3 s

Note: Press the UP Key right after pressing the MODE Key.

Press 
both 

for 3 s.

(See note.)  

(See note.)

(See note.)

(See note.)

Press 
both 

for 3 s.

Press 
both 

for 3 s.

Press 
both 

for 3 s.

➜Refer to 5. Setting Functions in SET Mode on page 5.

Convenient Functions



Operating Procedures: Photoelectric Sensors

11

E3X-DAC-S

Operation Reference

  

  

SET/RUN
mode

Operation keys Operation
Displays

Remarks
Main display Sub-display

Detection/
adjustment

Adjusting thresholds Incident level Threshold
➜Page 12
Refer to 4. Setting Thresholds 
Manually in RUN Mode.

Executing user-specified 
functions (factory-set to 
1-point teaching)

Used to execute various 
teaching and zero-reset 
operations
➜Page 12
Refer to 3. Registering 
Workpiece Colors with 
Teaching in SET Mode.

Function 
settings

Teaching and changing 
setting details

Setting items Setting details

➜Page 12
Refer to 3. Registering 
Workpiece Colors with 
Teaching in SET Mode.

➜Page 13
Refer to 5. Setting Functions 
in SET Mode.

Switching setting items 

SET/RUN
mode

Operation keys Operation
Displays

Remarks
Main display Sub-display

Locking and unlocking 
keys

Locks key operation to prevent 
incorrect operation.
➜Page 14
Refer to 6. Convenient 
Functions.

Initialization and user 
reset 

Returns the system to its 
default settings.
➜Page 14
Refer to 6. Convenient 
Functions.

Displays the incident light 
level or the function name.

Main Display (Red)
Displays the threshold 
and function settings.

Sub-Display (Green)

Used to select SET or RUN mode.
SET/RUN Mode Selector Switch

Used to set functions. 
UP
DOWN
MODE

Operation Keys

RUN

(Factory-set to RUN)

UP DOWN

MODE

SET

UP DOWN

MODE

RUN

(Factory-set to RUN)

MODEUP
LOC ON

SET DOWNUP
INIT YES?
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2 3-2. Teaching with and without a Workpiece

UP DOWN

L

D

RUN

Operation mode Operation

The operation mode is set with the Mode Selector Switch.

(Factory-set)

3

4

A threshold can be set manually. A threshold can also be 

adjusted manually after teaching to fine-tune it.

*Even if the display method is changed, the threshold will appear 
 on the sub-display when the key is pressed.

Set the SET/RUN Mode
Selector Switch to SET.

(Factory-set to RUN)

Match

Increases threshold. Decreases threshold.

Threshold

UP DOWN

Workpiece

SET

The set condition 

will flash twice.

Teaching with 

Workpiece

Match Threshold

Match Threshold

3-1. One-point Teaching 

Set the SET/RUN Mode 
Selector Switch to Set. 

Press 
either button 

for 1 s.

Press 
either button 

for 1 s.

Press 
either button 

for 1 s.

RUN
To RUN

RUN
To RUN

UP DOWN

UP DOWN

Workpiece

SET

Two points, with and without the workpiece, are

detected, and the match of the intermediate point is set

as the threshold.

This method is ideal for setting thresholds with margins

or performing judgments with low match.

The set condition

will flash twice.

Teaching with

Workpiece

The threshold that

was set will flash twice.

Match Threshold

Match Threshold

Match Threshold

Set the SET/RUN Mode 
Selector Switch to SET.

Teaching without

Workpiece

ON when matching

ON when not matching

L-ON

D-ON

*The operation mode is set in SET mode.

*Advanced Models (Same for All Adjustments): Set the Channel 
Selector Switch to the desired channel before making any 
adjustments or settings.

*Workpiece colors must always be taught to perform judgment for 
registered workpieces. 

*With the factory settings, 1-point teaching can be executed in RUN 
mode. (Press the MODE Key for 3 s.)

Along with registering the workpiece colors, the threshold 
can be set to a level of approximately −10% of the degree 
of matching. 
The setting is completed in a simple operation with one 
press of a button.

*The threshold level can be change in SET mode if the teaching 
level function is used.

*If BLACK mode is selected as the judgment mode in SET mode, 
the threshold will be set to a level of approximately 10% higher than 
the displayed degree of matching.

*When teaching is performed, position the workpiece by using the  OVER, 
OK, and LO messages displayed on the sub-display (green) as guides.

OVER: Move the workpiece away.

OK: Teaching is possible.

LO: Move the workpiece closer.

Bank input

Channel switch
Open

Display

Closed

Bank

Open Closed

A B C D

The bank where data is registered can be changed by using the bank input and the channel switch.

1 2 21 1 2 21

1

Setting Thresholds Manually in RUN Mode

➜Refer to 5. Setting Functions in SET Mode on page 13.

Setting the Operation Mode

Registering Workpiece Colors with Teaching in SET Mode 

Changing Banks (for Advanced Models (4-color Determination))



Operating Procedures: Photoelectric Sensors

13

(To reverse the orientation of 
the display.)

(To use the timer setting)(To set the operation mode)

(To change the display method)

(To change the teaching 
level)

(To change the function of the 
MODE Key during operation)

(To change the channel 2 
output)

(To change function controlled
by external input.)

(To change the response speed 
and detection precision)SET 

Set the SET/RUN Mode 
Selector Switch to SET. 

5

Moving between Functions  

*The function transition boxes show the default settings.
*More functions may be displayed depending on the detailed settings.
*The items enclosed by dotted red lines are for advanced models only.
(Advanced models with four-color determination do not have 
or .)

(Refer to the Instruction Sheet 
provided with the product.)

 
Set the SET/RUN Mode  
Selector Switch to RUN.  

RUN 

When the 
settings have 
been completed 

(Used to set the judgement 
mode)

MODE 

Teaching Operation mode Detection Timer MODE Key Teaching level 

Judgement mode External input memory External input Output setting Display orientation Display switch 

External input
External input memory

➜Refer to 3. Registering Workpiece Colors 
with Teaching in SET Mode on page 12.

Setting Functions in SET Mode

One-point teaching:          , 
With/without workpiece teaching:
Executes a zero reset:          , Light OFF:

Setting (display) Function Description 

Used to change the response speed and detection 
precision. Detection 

Timer 

MODE Key 

Operation mode 

One-point teaching:          , 
With/without workpiece teaching:          ,
Executes a zero reset:

ON when matching:       , ON when not matching:

Each channel: 2out, AND: and, OR: or

UP DOWN 

Used to change the function of the MODE Key during  
operation.  

Used to change the timer setting. 
Setting range: 1 ms to 5 s 

Teaching level 

Display switch 

Output setting 

Timer 

Time 

Used to reverse the orientation of the display.   Display orientation 

Used to set the teaching level for the threshold when 
performing 1-point teaching. 

Used to change the item output on control output 2.

0 to 99%:  to 

Used to set writing the results.  
(Refer to the Instruction Sheet provided with the product.) 

Used to change function controlled by external input. 
Refer to the Instruction Sheet provided with the product  
for information on the effective pulse width.  

Used to change the timer setting. 
Setting range: 1 ms to 5 s 

External input memory 

Judgment mode 

External input 

1 to 5000 ms:    to

1 to 5000 ms:    to

Used to set timers for the AND/OR control output. 

Used to set a timer for the control output. 

1. Match/Threshold:
2. Excess gain/Threshold:
3. Peak/Bottom refreshed every 2 s.:
4. Peak/Bottom refreshed every time the output is switched.:
5. Analog bar display:
6. Match/Peak refreshed at a set interval.:
7. Match/Channel:

 Use the UP and DOWN Keys to change the settings.

Functions 

Super-high-speed:        , High-speed:      ,  
Standard:           , High-precision:  

Timer disabled:           , OFF-delay timer:           ,
ON-delay timer:           , One-shot timer:

Time 
(timer enabled) 

Normal display:           , Up/down reversed display:

Timer disabled:           , OFF-delay timer:           ,
ON-delay timer:           , One-shot timer:

Write results to EEPROM:      ,
Don't write results:

1 to 20 ms: 1-ms increments, 20 to 200 ms: 5-ms increments,
200 ms to 1 s: 100-ms increments, 1 to 5 s: 1-s increments

1 to 20 ms: 1-ms increments, 20 to 200 ms: 5-ms increments,
200 ms to 1 s: 100-ms increments, 1 to 5 s: 1-s increments

Example: The threshold level at the default setting (   ) is        .
When the setting is     , the threshold level is       . 

1. Used to display the degree of matching and threshold.
2. Used to display the excess gain (i.e., percentage of matching relative to 

threshold) and threshold.
3. Used to display the peak and bottom degrees of matching at a fixed interval.  
4. Used to display the peak degree of matching when there is a match and the 

bottom degree of matching when there is no match. 
5. Used to show the detection status with a bar display. Red bars will be displayed if 

the degree of match exceeds the threshold. 
6. Used to display the present incident level and the peak degree of matching. 
7. Used to display the degree of matching and channel number.

C/I automatic judgment:          , C mode:   , 
I mode:  , BLACK mode:

Used to set the judgment mode (detection method).  
BLACK mode: The total light intensity for RGB is used for the judgment. 

Note: If the detection function is changed, be sure to 
register (i.e., teach) the workpiece color. 

lon don 

Note: The fastest mode is I mode (light intensity 
determination for red, green, or blue)

➜Refer to 2. Setting the Operation Mode on page 12.

(➜Refer to 6.1 on page 14.)
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*Change the function to 0RST (zero reset) with the MODE Key. The 
 default setting is PTUN.  
 The default setting is 1PNT. 

MODE 

MODE 

MODE 

DOWN MODE 

UP 

UP 

RUN 

RUN 

RUN 

RUN 

6

6-1. Zeroing the Digital Display (Zero Reset)

To return to original value for incident light level: 

Set the SET/RUN Mode  
Selector Switch to RUN 

(Factory setting) 

Set the SET/RUN Mode  
Selector Switch to RUN 

(Factory setting) 

All key operations can be disabled. 

"OFF" will flash twice and 
key operations will be 
enabled. 

To release the lock: 

"ON" will flash twice and 
key operations will be 
disabled. 

6-2. Locking the Keys (Key Lock)

LOC ON 

LOC OFF 

Set the SET/RUN Mode  
Selector Switch to RUN 

(Factory setting) 

Set the SET/RUN Mode  
Selector Switch to RUN 

(Factory setting) 

*If a key is pressed while key operations are locked, "LOC" will flash 
 twice on the display to indicate that 
 key operations have been disabled. 

Press  
both buttons 

for 3 s. 

3 s 

MODE MODE 

UP DOWN 

SET 

All settings can be returned to their original default settings. 

Initialized. Operation canceled. 

INIT YES? 

6-4. Initializing Settings (Initialization and User Reset)      

Set the SET/RUN Mode  
Selector Switch to SET. 

INIT NO? 

UP DOWN 

Note: Press the UP Key right after pressing the MODE Key. 

Note: Press the DOWN Key right after pressing the MODE Key. 

(See note.) 

Press  
both buttons 

for 5 s. 

Press  
both buttons 

for 3 s. 

(See note.) 

Press  
both buttons 

for 3 s. 

(See note.) 

MODE MODE 

RST USER RST INIT 
UP DOWN 

MODE MODE 

Operation canceled. Settings initialized. 

USER NO? USER 

(The section enclosed by dotted lines applies to user-saved  
settings.) 

YES? 

UP DOWN 

The incident light level displayed on the main display can 

be reset to 0. This is useful when the reference display is 

to be reset to zero because the match display and the 

threshold are shifted at the same time. 

6-3. Saving a Set State (Saving User Settings)

Note: Be sure to register (i.e., teach) the workpiece colors if the detection 
          functions have been changed. 

MODE MODE 

UP 

SET 

Operation canceled. User settings saved. 

SAVE NO? 

Set the SET/RUN Mode 
Selector Switch to SET. 

SAVE YES? 

UP DOWN 

Press  
both buttons 

for 3 s. 

(See note.) 
MODE 

➜Refer to 5. Setting Functions in SET Mode on page 13.

Convenient Functions
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E3X-SD@
1. Display

In addition to an operation indicator (orange), Sensor also has 
a 7-segment display that shows the excess gain. 
Use this display to adjust the optical axis and sensitivity during 
installation.

2. Sensitivity setting 

The sensitivity can be set using the UP and DOWN Keys like 
an adjuster. It is also possible to easily set the sensitivity with 
the following three types of teaching. 

2-1. Maximum Sensitivity Setting
The sensitivity can be set to the maximum. This setting is best 
for strong resistance against the effects of dust.

2-2. Teaching with/without Workpiece
Two points, with and without the workpiece, are detected, and 
the intermediate point is set as the operation level.

2-3. Automatic Teaching
The operating level can be set to the intermediate point 
between the maximum and minimum of the change detected 
over time. This setting is best when the workpiece cannot be 
stopped.

E3X-NA

Indicators

In addition to an operation indicator (orange), the E3X-NA 
also has incident level indicators (4 green and 1 red). 
Use these indicators for optical axis adjustments and 
maintenance.

Note: The rightmost indicator will be lit even if the incident level is 0.

Status of indicators
(in L-ON mode) Excess gain Description

999%
(10 times)

Stable incident 
light of 110% 
min.

100%

Unstable 
incident light of 
90% to 100% or 
unstable light 
interruption

0%
Stable light 
interruption at 
90% or less

Setting procedure Switch or key Display
Set the TEACH/RUN mode 
selector to TEACH.

Press the UP Key for 3 s 
min.

Set the TEACH/RUN mode 
selector to RUN (start of 
measurement).

Setting procedure Switch or key Display
Set the TEACH/RUN mode 
selector to TEACH.

With a workpiece, press the 
UP Key.

With no workpiece, press 
the UP Key.

Set the TEACH/RUN mode 
selector to RUN (start of 
measurement).

Setting procedure Switch or key Display
Set the TEACH/RUN mode 
selector to TEACH.

Press the UP Key.

Press the UP Key during 
detection. Allow the 
workpiece to pass by while 
the UP Key is pressed.
Set the TEACH/RUN mode 
selector to RUN (start of 
measurement).

Operation indicator

Excess gain display

RUNTEACH

UP

RUNTEACH

RUNTEACH

UP

UP

RUNTEACH

RUNTEACH

UP

UP

RUNTEACH

Status of indicators
(in L-ON mode)

Operation
indicator
(in L-ON 
mode)

Incident
level

Not lit

Approx. 
80% max. of 

operating 
level

Not lit

Approx. 
80% to 90% 
of operating 

level

Not lit or lit

Approx. 
90% to 
110% of 
operating 

level

Lit

Approx. 
110% to 
120% of 
operating 

level

Lit

Approx. 
120% min. 
of operating 

level

Operation indicator Incident level indicators

Not lit Lit (See note.)
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E3C-LDA

DOWN MODE
Press 

both for 3 s.

3 s
MODE

L

D

RUN

UP DOWN

RUN

The Power Tuning indicator
will go out when the default
setting has been restored.

"OFF" will flash twice.

To restore the default
power settings:

PTUN OFF

Light level Threshold

1

Operation mode Operation

Light ON

Dark ON

L-ON

D-ON

The operation mode is set with the Mode Selector Switch.

*Advanced Twin-output Models:
 The operation mode is set in SET mode.

(Factory-set)

2

The current incident light level can be adjusted to near the 

power tuning target value (default: 2,000).

*Advanced Twin-output Models (Same for All Adjustments):
Set the Channel Selector Switch to the desired channel before making 
any adjustments or settings.

*Confirm that the MODE Key setting is PTUN (power tuning). The
 default setting is PTUN.

Set the SET/RUN Mode 
Selector Switch to RUN.

(Factory-set to RUN)

Release the key after
the progress bar
is displayed.

The Power Tuning indicator
will light when the adjustment
has been completed.

Light level Threshold (default)

PTUN Progress bar

Display changes after
specific time.

Power tuning target 
value

Light level Threshold

Setting Thresholds Manually (RUN Mode)3

Display Error Action

A threshold can be set manually. A threshold can also be 
finetuned using manual setting after teaching.

*Even if the display method for display switching is changed, the
 threshold will appear on the sub-display when the key is pressed.

*Setting Errors
An error has occurred if one of the following displays appears after
the progress bar is displayed.

Over Error
The incident light
level is too low for
the power tuning
target value.

Bottom Error
The incident light
level is too high
for the power 
tuning target value.

Set the SET/RUN Mode 
Selector Switch to RUN.

(Factory-set to RUN)

PTUN OVER

PTUN BOTM

Light level

Increases threshold. Decreases threshold.

Threshold (default)

Flashes twice

Flashes twice

The power will not 
be tuned. The power 
can be increased up 
to approximately 1.5 
times the incident 
light value.

The power will be 
turned to the minimum 
level. The power can be 
decreased down to 
approximately 1/8th the 
incident light value. light 
value.

➜Refer to 5. Setting Functions in SET Mode on page 18.

➜Refer to 5. Setting Functions in SET Mode on page 18.

Adjusting the Power (RUN Mode)

Setting the Operation Mode
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UP DOWN

SET

RUN

UP DOWN

UP DOWN

UP DOWN

UP DOWN

Workpiece

SET

SET

4

*There are three methods that can be used for teaching, as 
described below. Use the method most suitable for the application.

*Teaching (with/without workpiece teaching and automatic teaching) 
can be performed in RUN mode. 

 For operating procedures, refer to Instruction Sheet provided with the 
product. 

*An error has occurred if OVER, LO, or NEAR is displayed on the 
sub-display. Repeat the operation from the beginning.

A value about 6% less than the incident light level (minimum 
difference) can be set as the threshold. This method is 
ideal when detecting very small differences in light level, such 
as when detecting very fine workpieces or transparent 
workpieces with a Through-beam (retroreflective) Unit.

"- - - -" will be displayed.

With no workpiece:

The previous display will
return when the setting
has been completed.

The threshold that was 
set will flash twice.

Light level Threshold

TECH ----

Light level Threshold

THRU Threshold

4-1. Teaching a Through-beam Fiber Unit without a Workpiece

Set the SET/RUN Mode 
Selector Switch to SET.

Either for 1 s

To RUN

A value about 6% greater than the incident light level (minimum 
difference) can be set as the threshold. This method is ideal 
when using a Reflective Fiber Unit to detect workpieces so that 
detection is not influenced to any great degree by dust and other 
environmental factors.

"- - - -" will be displayed.

With no workpiece:

The previous display will
return when the setting
has been completed.

Light level Threshold

TECH ----

Light level Threshold

RFCH Threshold

4-2. Teaching a Reflective Fiber Unit without a Workpiece

Set the SET/RUN Mode 
Selector Switch to SET.

"- - - -" will be displayed.

With a workpiece:

The previous display will
return when the setting
has been completed.

Light level Threshold

TECH ----

Light level Threshold

RFCH Threshold

4-3. Teaching With and Without a Workpiece

Set the SET/RUN Mode 
Selector Switch to SET.

With no workpiece:

Either for 1 s

Either for 1 s

Either for 1 s

Either for 3 s

The threshold that was 
set will flash twice.

The threshold that was 
set will flash twice.

Two points, with and without the workpiece, are detected,
and the intermediate point is set as the threshold.

Teaching the Threshold (SET Mode)
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Operation mode Detection
Timer 
disabled.

(To change response speed, detection precision, and detection method)(To set the operation mode)

Display orientation
(To reverse the orientation of the display.)

Display switch
(To change the display method)

MODE Key
(To change the function of the MODE Key during operation)

Twin outputs
(To change the output details for channel 29

External input

External input memory

(To change function controlled by external input.)

Differential edge Differential time

Other than

Power tuning target value

Teaching

Fixed interval

Timer

Time

(To use the timer setting.)

Enables the timer.

Differential time

Detection
Timer 
disabled.

(To change response speed, detection precision, and detection method)

Display orientation
(To reverse the orientation of the display.)

Display switch
(To change the display method)

MODE Key
(To change the function of the MODE Key during operation)

Differential edge

Other than

Power tuning target value

Counter
(To set the counter function.)

Count

Teaching

Fixed interval

 External input batch setting 
(Refer to the Instruction Sheet provided 
with the product.)

Timer

Time

(To use the timer setting.)

Enables the timer.

SET
Set the SET/RUN Mode Selector Switch 
to SET.

SET
Set the SET/RUN Mode Selector Switch 
to SET.

Other than

(Refer to the Instruction Sheet provided 
with the product.)

Other than

Other than

Twin-output and ATC Models 

External Input Models

E3C-LDA21/LDA51/LDA7/LDA9

5

ATC
(To enable or disable ATC)

Setting at power-ON

(ATC models only)

E3C-LDA11/LDA41/LDA6/LDA8
E3C-LDA11AT/LDA41AT/LDA6AT/LDA8AT

*The function transition boxes show the default settings.

Enter the functions by pressing the      MODE Key.  
To set the functions, refer to the list of functions and 
use the                UP and DOWN Keys. 

MODE

MODE

MODE

MODE

MODE

MODEMODE

MODE

MODEMODE

MODE

MODE

MODE MODE

MODE

MODE
MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE

MODE

UP DOWN

➜Refer to 4. Teaching the 
Threshold (SET Mode) on 
page 17.

➜Refer to 4. Teaching the 
Threshold (SET Mode) on 
page 17.

➜Refer to 2. Adjusting the 
Power on page 16.

➜Refer to 2. Adjusting the 
Power on page 16.

Setting Functions in SET Mode 
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*The operation mode and timer function can be set for each channel specified using the Channel Selector Switch. 
The settings for other functions will be the same for channel 1 and channel 2. 

Setting (display)Function Description

Used to increase response speed and detection precision.

Used to enable or disable timers. 

Used to change timer setting when timer is enabled. 
The timer can be set from 1 to 5000 ms. 

1 to 20 ms: 1-ms increments, 20 to 200 ms: 5-ms increments,
200 ms to 1 s: 100-ms increments, 1 to 5 s: 1-s increments

Display switch

 Use the UP and DOWN Keys to change the settings.
UP DOWN

L-PE D-BT

Used to display the counter value.

PEAK

PEAK BOTM

Count (For external input models only)

Operation mode *
(twin-output models only)

Used to set the differential response time. 

Used to set the edge to be detected. 

Twin outputs
(twin-output 
models only)

External input
(external input 
models only)

Counter
(external input models only)

External input memory
(external input models only)

ATC (ATC models only)

Setting at  
Power-ON (ATC ON)

Used to change function controlled by external input. 
(Refer to Instructions provided with the product.)

Used to set the counter function.

External input batch setting
(external input models only)

Functions

Detection

Differential edge
(differential 
operation selected)

Differential time

Super-high-speed:         , High-speed:      , Standard:            , 
High-precision:           , Differential operation:            (advanced models only)

Single edge:           , Double edge:

Single edge···250 µs:   , 500 µs:   , 1 ms:   , 10 ms:   , 100 ms:    ,
Double edge···500 µs:   , 1 ms:   , 2 ms:   , 20 ms:   , 200 ms:

Timer

Time
(timer enabled)

Timer disabled:           , OFF-delay timer:           ,
ON-delay timer:           , One-shot timer:

MODE Key

Power tuning target value
(performing power tuning)

Executes power tuning:              , Executes a zero reset:              ,
With/without workpiece teaching:              , Automatic teaching: 

Setting range: 100 to 3,900 (increments of 100)
Maximum power M:

Used to change the function of the MODE Key during 
operation. 

Used to set the target value during power tuning. 

Light level Threshold

% light level Threshold

Detection status

Fixed interval
Current light level Peak light level

Fixed interval

Light level Channel

Used to display the incident light level and the threshold.

Used to display the incident light level as a percentage of 
the threshold and the threshold.

Used to display the incident light peak level and no incident 
light bottom level. (Refreshed when output turns ON or OFF.)

Used to display the current incident light level and the peak
incident light level. Display changes at a fixed interval.

Used to display the incident light level and the channel.

Used to display the peak and bottom levels of incident 
light within a set time. (Updated every 2 s.)

Normal display:           , Up/down reversed display:Display orientation Used to reverse the orientation of the display.  

Light ON:        , Dark ON:        ,

Output for each channel:          ,
Output if level is between the two thresholds:           ,
Self-diagnosis output:

ATC enabled:      , ATC disabled:

No setting:        , ATC start processing:        , 
Power tuning and ATC start processing:

Used to enable or disable ATC. 

Used to set the processing to be performed when the 
power is turned ON.

Thru-beam, no-workpiece teaching:           ,
Reflective, no-workpiece teaching:          ,
With/Without-workpiece teaching:          ,
Automatic teaching:           , Power tuning:          ,
Zero reset:           , Light OFF:          , Counter reset:

Write results to EEPROM:      ,
Don't write results:

Used to set writing the results. 
(Refer to Instructions provided with the product.)

Counter disabled:         , Count incremented when output turns ON:          ,
Count decremented when output turns ON:

Setting range: 1 to 9,999,999Count Used to set the counter value when the counter function is enabled. 

Only sensor that receives external input:        ,  
All linked sensors: Used to set linked Amplifiers at the same time using an external input. 

Current light level

Analog bar display. The current detection status is displayed as 
an analog bar. The bar will lengthen from the right as ON 
status is reached. (ON: Red; OFF: Green)

Used to change the output for channel 2. 
This setting is disabled if differential operation is set for the detection 
function. (Alarm outputs are always used for differential operation.)

➜Refer to 1. Setting the Operation Mode on page 16.
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MODE

3 s
MODE

3 s
MODE

MODE

MODE

DOWN MODE

UP

MODE

UP DOWN

UP

SET

RUN

RUN

Convenient Functions6

The incident light level on the main display can be set to 0.

To reset to 0 again:

To return to original value
for incident light level:

Factory setting

* Change the function to 0RST (zero reset) with the MODE Key. The
 default setting is PTUN. 

All key operations can be disabled.

"OFF" will flash twice and
key operations will be
disabled.

To release the lock:

"ON" will flash twice and
key operations will be
disabled.

6-2. Locking the Keys (Key Lock)

LOC ON

LOC OFF

Factory setting

* If a key is pressed while key operations are locked, "LOC" will flash
 twice on the display to indicate that
 key operations have been disabled.

All settings can be returned to their original default settings.

Settings initialized. Operation canceled.

INIT NO?

6-3. Initializing Settings (Initial Reset)

INIT YES?

UP DOWN

Press 
both for 3 s.

Press 
both for 3 s.

Press 
both for 3 s.

Press 
both for 3 s.

6-1. Zeroing the Digital Display (Zero Reset)

Set the SET/RUN 
Mode Selector Switch 
to RUN.

Set the SET/RUN 
Mode Selector Switch 
to RUN.

Set the SET/RUN 
Mode Selector Switch 
to SET.
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E3C

E3C-LS3R

● Adjustment Method (I)
When the reflectivity of the sensing object is equal to or higher than 
that of the background object
(1)Place the Sensor at the position of a = 30  mm.
(2)Move the SENSITIVITY adjuster to the MAX position and make 

sure that the LIGHT and STABILITY indicators of the amplifier turn 
ON. If the LIGHT and STABILITY indicators do not turn ON, move 
the Sensor within a 2 to 3 mm range until the indicators turn ON.

(3)Remove the sensing object, turn the SENSITIVITY adjuster 
gradually to the MIN position, and stop turning it when the LIGHT 
indicator turns OFF. Define this position as point B.

(4)Place the sensing object in the given position.
(5)Move the SENSITIVITY adjuster to MIN from the position in (4), 

turn it gradually to the MAX position, and stop turning it when the 
LIGHT indicator turns ON. Define this position as point A. The 
optimum adjustment is made by setting the SENSITIVITY adjuster 
in the middle of points A and B.

Make sure that the states in the above table are established.

● Adjustment Method (II)
When the reflectivity of the sensing object is lower than that of the 
background object
(1)Place the Sensor at the position of b = 30  mm.
(2)Remove the sensing object.
(3)Turn the SENSITIVITY adjuster gradually from the MIN position to 

the MAX position, and stop turning it when the LIGHT indicator 
turns OFF. Define this position as point B.

(4)Place the sensing object in the given position.
(5)Turn the SENSITIVITY adjuster gradually to the MAX position and 

stop turning it when the LIGHT indicator turns ON. Define this 
position as point A.

(6)Set the SENSITIVITY adjuster in the middle of points A and B.

Make sure that the states in the above table are established.
Note: To turn ON the output relay with the sensing object (turn the no-contact 

output “H”), set the operation selector switch to the “DARK ON” position.

E3Z

Slits for Through-beam Models
(E39-S65A/B/C/D/E/F (Sold Separately))

Mounting method
1. Hook the upper protruding portion 

of the Slit to the upper indented 
mounting portion of the Sensor 
and adjust the position of the Slit 
so that the Slit will be in parallel to 
the lens side of the Sensor.

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

Mounting condition

Removal method
1. Press the upper portion of the 

Slit.

2. Disconnect the lower protruding 
portion of the Slit from the Sensor 
and remove the Slit.

Sensors

B
ac

kg
ro

un
d

Sensing
object

E3C-LS3R

a

b

LIGHT indicator 
(red)

STABILITY indicator 
(green)

Sensing object Lit Lit

Background objects Not lit Lit

+3
0

LIGHT indicator
(red)

STABILITY indicator 
(green)

Sensing object Not lit Lit

Background objects Lit Lit

+3
−3

Slit Sensor
Hook

Protruding
portion

Upper indented mounting portion

Lower mounting
intended portion

Slit Sensor

1

2

Side view Front view

1

2
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E3Z

Sensitivity adjustment for diffuse-reflective models that turn ON with incident light

Note: When the reflectivity of background object is higher than that of sensing object, move the adjuster to the positon A for background object, and move the adjuster 
to the position B and C for sensing object.

E3ZM/E3ZM-C

Sensitivity adjustment for diffuse-reflective models that turn ON with incident light

Note: When the reflectivity of background object is higher than that of sensing object, move the adjuster to the positon A for background object, and move the adjuster 
to the position B and C for sensing object.

Item Sensing condition Sensitivity 
adjustor Indicators Procedure

(1) Position A

Locate a sensing object at the sensing distance, and turn 
the sensitivity adjustor clockwise to increase the sensitivity 
until the operation indicator (orange) is ON. Position A is 
where the indicator has turned ON. 

(2) Position 
B and C

Remove the sensing object and turn the sensitivity adjustor 
clockwise until the E3S-C detects the background object 
and the operation indicator (orange) is ON. Position B is 
where the indicator has turned ON. Turn the sensitivity 
adjustor counterclockwise to decrease the sensitivity until 
the orange operation indicator is OFF. Position C is where 
the indicator has turned OFF.
If there is no background object, position C is where the 
sensitivity adjustor is set to maximum.

(3) Setting ---

Set the sensitivity indicator to the position between 
Positions A and C (the optimum sensitivity setting). The 
Photoelectric Sensor will then work normally if the stability 
indicator (green) is lit with and without the sensing object. 
If it is not lit, stable operation cannot be expected, in which 
case a different sensing method must be applied.

Item Sensing condition Sensitivity 
adjustor Indicators Procedure

(1) Position A

Locate a sensing object at the sensing distance, and turn 
the sensitivity adjustor clockwise to increase the sensitivity 
until the operation indicator (yellow) is ON. Position A is 
where the indicator has turned ON. 

(2) Position 
B and C

Remove the sensing object and turn the sensitivity adjustor 
clockwise until the E3S-C detects the background object 
and the operation indicator (yellow) is ON. Position B is 
where the indicator has turned ON. Turn the sensitivity 
adjustor counterclockwise to decrease the sensitivity until 
the yellow operation indicator is OFF. Position C is where 
the indicator has turned OFF.
If there is no background object, position C is where the 
sensitivity adjustor is set to maximum.

(3) Setting ---

Set the sensitivity indicator to the position between 
Positions A and C (the optimum sensitivity setting). The 
Photoelectric Sensor will then work normally if the stability 
indicator (green) is lit with and without the sensing object. 
If it is not lit, stable operation cannot be expected, in which 
case a different sensing method must be applied.
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E3ZM-B

Teaching Method

Note: Depending on the amount of light received, the operation indicator and stability indicator may also change during the teaching operation.

1. Install the Sensor and Reflector and adjust the optical axis (without placing a PET bottle between them).

Then press and hold the teaching button for at least 2 seconds.

The teaching indicator (red) will start flashing quickly.
Perform the following operation within 7 seconds after first starting to press the teaching button. (After 7 
seconds, the Unit will return to its initial condition.)

2. Press the teaching button again.

Teaching will then begin.
The teaching indicator will remain lit during the teaching operation.

When Teaching Is Successful When Teaching Is Not Successful

The teaching indicator (red) will 
go out. The Unit will then enter 
normal operating condition.

The teaching indicator (red) will flash 
slowly or quickly.

The teaching indicator (red) will then 
begin flashing even more slowly, 
indicating that the teaching operation 
should begin.

Repeat the operation starting with step 1.

Note: When the Sensor is first unpacked and used, the teaching indicator (red) will flash slowly to show that teaching has 
not yet been done. This does not indicate a malfunction. Use the following procedure to conduct teaching.

Flashes quickly

*

*The stability indicator (green) and operation indicator (yellow) will retain 
their lit or OFF status, and the teaching indicator (red) will flash.

Remains lit

Dark-ON setting

Light-ON setting

Flashes slowly
or quickly

Flashes even
more slowly
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E3ZM-V
Teaching Procedure
Two-point Teaching (Button)

1. Place the point at which you want the Sensor to turn ON in the spot position. 
Then press the teaching button for at least 2 seconds. 

The teaching indicator (red) will start flashing quickly. (ON teaching is being requested.) 
Perform the following operation within 7 seconds after first starting to press the teaching button. (After 7 
seconds, the Unit will return to the original status.)

2. Press the teaching button for approximately 0.5 second. 
The teaching indicator (red) will turn OFF for approximately 0.5 second, and then ON teaching will 
be completed.

The operation indicator (red) will start to flash quickly again. (OFF teaching is being requested.) 
This status will continue until the next teaching operation is executed.

3. Place the point at which you want the Sensor to turn OFF in the spot position.

4. Press the teaching button for approximately 0.5 second. 
The teaching indicator (red) will turn OFF for approximately 0.5 second, and then OFF teaching 
will be completed.

When Teaching Is Successful When Teaching Is Not Successful

The stability indicator (green) indicates whether detection is

stable. 

The teaching indicator (red) will flash 
slowly in cycles of approximately 6 
seconds.

(1)Lit Indicator
→Detection can be performed stably even 
with workpiece flopping.

(2)Flashing Indicator
→Detection may be unstable because of 
workpiece flopping.

(3)Indicator OFF
→Detection is unstable.

Repeat the operation starting from step 1.

Operation returns to normal. 

Sensor 

Background

Mark

Flashes quickly 

*

*The stability indicator (green) and operation indicator (yellow) will retain 
their lit or OFF status, and the teaching indicator (red) will flash.

Lit for approximately 
0.5 second 

Flashes quickly 

Sensor 

Background

Mark

Lit for approximately 
0.5 second 

Flashes slowly

Flash

OFF

Lit

Stable detection Unstable detection

Point at which the 
Sensor must turn ON

Point at which operation 
must turn OFF

Lit  Lit  OFF Lit  

Lit  OFF OFF OFF
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Remote Automatic Teaching

1. Input a pulse with a pulse width of at least 2 seconds but less than 10 seconds into the remote control input (pink). 

2. Teaching will be executed automatically when the side with the shorter detection time (i.e., the mark) passes by the 

spot. 

• Allow a passing time of at least 1.5 ms. 
• Teaching will be completed when the mark has passed by seven times. 
• Teaching will not be successful if there is no difference in the amount of light between the mark and the background. 

3. When detection is started, the output will be ON when the shorter detection time (i.e., the mark) is detected. 
Note: Determine whether teaching has been completed according to whether the output if ON or OFF for the mark and background. 

If the output does not turn ON and OFF for the mark and background even after one minute has elapsed since the remote control input was turned ON, teaching 
was not successful. Turn ON the remote control input again. 

Precautions for Automatic Teaching (Remote)
• The operation mode can be set only to turn ON by the amount of light of the shorter detection time period. To set it to turn OFF 

by the amount of light of the shorter detection time period, use two-point teaching (manual). 
• Automatic teaching (remote) may produce incorrect judgments if there is workpiece flopping or the workpiece surface has level 

differences or protrusions. 
In these cases, use two-point teaching (manual). 

• This teaching function cannot be used if the background is not a solid color.

2 to 10 s 1 min max. *

ON

OFF

Incident light 
3'1' 2'

4'
5' 6' 7'

2

1

3 4 5 6 7

Time

Time

Time

Remote control input

Lit 

OFF 

Teaching indicator (red)

Start of teaching

* Teaching will be cancelled if seven marks do not pass by within one minute after the remote control is input.

Mark (shorter time) → Output ON

Teaching completed 

Set the threshold at the best position.

Background (shorter time) → Output OFF

Sampling
(7 marks)
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E3S-C

Sensitivity adjustment for diffuse-reflective models that turn ON with incident light

Unlike previous photoelectric sensors, the variation in the sensitivity of E3S-CD Diffuse-Reflective Photoelectric Sensors is 
minimal. This means that when using several E3S-CD Diffuse-Reflective Photoelectric Sensors under the same conditions, the 
sensitivity can be adjusted on only a single E3S-CD Diffuse-Reflective Photoelectric Sensor, and then the adjustors on the other 
Units can be set to the same scale position. There is no need to adjust the sensitivity of each Unit individually.

E3S-CL

Sensitivity adjustment for distance-setting models that turn ON with incident light

Item Sensing condition Sensitivity 
adjustor Indicators Procedure

(1) Position A

Locate a sensing object at the sensing distance, and turn 
the sensitivity adjustor clockwise to increase the sensitivity 
until the incident light indicator (red) is ON. Position A is 
where the indicator has turned ON. 

(2) Position B

Remove the sensing object and turn the sensitivity adjustor 
clockwise until the E3S-C detects the background object 
and the incident light indicator (red) is ON. Position B is 
where the indicator has turned ON. Turn the sensitivity 
adjustor counterclockwise to decrease the sensitivity until 
the red light indicator is OFF. Position C is where the 
indicator has turned OFF.
If there is no background object, position C is where the 
sensitivity adjustor is set to maximum.

(3) Setting ---

Set the sensitivity indicator to the position between 
Positions A and C (the optimum sensitivity setting). The 
Photoelectric Sensor will then work normally if the stability 
indicator (green) is lit with and without the sensing object. 
If it is not lit, stable operation cannot be expected, in which 
case a different sensing method must be applied.

Item Sensing
condition

Status of 
distance setting 

knob

Status of distance 
setting indicator Indicators Procedure

(1) Position A

Place the detected object at the 
desired location and turn the 
adjustment knob clockwise until the 
LIGHT indicator (orange) lights. This 
is position A.

(2) Position B 
and C

(1) Background Object
Remove the detected object and 
turn the adjustment knob 
clockwise until the LIGHT 
indicator (orange) lights. This is 
position B. Then turn the 
adjustment knob 
counterclockwise until the LIGHT 
indicator (orange) goes out. This 
is position C.

(2) No Background Object
The maximum adjustment setting 
is used as position C.

(3) Setting ---

Set the adjustment to halfway 
between A and C. Confirm that the 
STABILITY indicator (green) 
remains lit both with the detected 
object present and not present. If the 
STABILITY indicator does not 
remain lit, reconsider the detection 
method to enable stable operation.
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E3G

Adjustment Steps

Distance Setting (Teaching)
Select the most appropriate teaching method in reference to the following descriptions.

Normal One-point Teaching

Note: Perform normal one-point teaching with the background.

Normal Two-point Teaching

Zone Teaching

Note: Perform zone teaching with the background.

Maximum Distance Setting (in Normal Mode)
Use the following procedure to set the maximum distance setting.

E3G-L/ML

Procedure Operation
1 Install, wire, and turn ON the Sensor.
2 Perform sensitivity adjustments (teaching). ➜Refer to Distance Setting (Teaching) below.
3 Check that the mode selector switch is set to RUN.

Application Teaching without sensing objects 
(i.e., teaching the background).

Setting a threshold in the middle 
between the background and 
sensing object for operation.

Detection of glossy objects in 
front of the background.

Setting the maximum sensing 
distance of the Sensor.

Teaching Normal one-point teaching Normal two-point teaching Zone teaching Maximum distance setting (in 
normal mode)

Setting method Press the TEACH button with the 
background object.

Press the TEACH button with the 
background object and with the 
sensing object.

Press the TEACH button with the 
background object (conveyor, 
etc.).

Press the TEACH button for 
longer than three seconds.

Set threshold
Threshold (a) is set to a distance 
in front of the background of 20% 
of the background distance.

Threshold (a) is set 
approximately in the middle 
between the background and 
sensing object.

Thresholds (a and b) are set in 
the sensing distance on condition 
that the difference between these 
thresholds are approximately 
10% of the whole sensing 
distance.

The threshold is set so that the 
stability indicator will turn ON at 
approximately 2 m if the sensing 
object is white paper.

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 between La and 
Lb. (For D−ON) (This utilizes the 
fact that glossy objects are 
recognized as being farther away 
than the background.)

The output is ON whenever the 
sensing object is located 
between the Sensor and at a 
distance of 2.2 m.

La: Distance equivalent to threshold (a)
Lb: Distance equivalent to threshold (b)

Normal Mode
1. Normal One-point Teaching 2. Normal Two-point Teaching

Zone Mode
Zone Teaching

Threshold a
(La)

Background

ON

E3G-L/ML
Threshold a

(La)

Background

ON

E3G-L/ML
Threshold a

(La)

L-ON

D-ON

Threshold b
(Lb)

Background

OFF

E3G-L/ML

OFFON

ON ONOFF

Object

Proce-
dure Operation

1 Set the mode selector switch to TEACH.

2 Set the NORMAL/ZONE mode selector switch to NORMAL.

3 Press the TEACH button with no sensing object
• The teaching indicator (red) will turn ON.

4 Set the mode selector switch to RUN.
(Set to L-ON or D-ON mode.)

Proce-
dure Operation

1 Set the mode selector switch to TEACH.

2 Set the NORMAL/ZONE mode selector switch to NORMAL.

3
Press the TEACH button with a sensing object located at the 
sensing position. 
• The teaching indicator (red) will turn ON.

4

Move the sensing object and press the TEACH button with the 
background.
• If the teaching is successful, the teaching indicator (green) will 

turn ON.
• If the teaching is not successful, the teaching indicator (red) will 

start to flash.

5

If the teaching is successful, set the mode selector switch to RUN 
to complete the teaching operation.
Set the E3G to light- or dark-ON mode with the mode selector 
switch according to the application.
If the teaching is not successful, change the set distance and object 
sensing position and repeat two-point teaching from step 3.

Proce-
dure Operation

1 Set the mode selector switch to TEACH.

2 Set the NORMAL/ZONE mode selector switch to ZONE.

3
Press the TEACH button with the background.
• The teaching indicator (red) will turn ON first. Then the teaching 

indicator (green) will turn ON.

4 Set the mode selector switch to RUN.
(Set to L-ON or D-ON mode.)

Proce-
dure Operation

1 Set the mode selector switch to TEACH.

2 Set the NORMAL/ZONE mode selector switch to NORMAL.

3
Press the TEACH button for 3 s or more.
• The teaching indicator (red) will turn ON.
• The teaching indicator (green) will turn ON in 3 s.

4

When the teaching indicator (green) will turns ON, it means that 
teaching was successful.
Set the mode selector switch to RUN.
(Set to L-ON or D-ON mode.)
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E3JM/E3JK

Adjustment

Item
Through-beam Models Retro-reflective Models Diffuse-reflective Models

Model

E3JM

For a E3JM with the timer function, the 
indicator will be lit when incident light is 
received while the mode is switched to 
Light-ON, and the indicator will be lit 
when light is interrupted while the 
mode is switched to Dark-ON.

The indicator of the Retro-
reflective Model with the timer 
function is lit in the same way 
as for the Through-beam 
Model.

The indicator of the Diffuse-reflective Model with the timer 
function is lit in the same way as for the Through-beam 
Model.

E3JM, 
E3JK
Common 
items

Move the emitter and receiver 
horizontally and vertically, and locate 
them to the center of the range in 
which the receiver indicator is lit.

As with the Through-beam 
Model, adjust the reflector and 
Sensor. Since the directional 
angle of the E3JM and E3JK 
Retro-reflective Models is 1 to 
5 degrees, pay careful 
attention when adjusting the 
Sensor.

(1) If a sensing object is present as shown above, turn the 
sensitivity adjuster clockwise to increase the sensitivity. 
Point (A) is where the indicator is lit.

(2) Remove the sensing object and turn the adjuster 
clockwise. Point (B) is where the indicator is lit by 
background objects.

(3) Turn the adjuster counterclockwise to decrease the 
sensitivity, starting from the point (B). Point (C) is where 
the indicator is lit.

(4) The center point between the point (A) and point (C) is 
the optimum position. If the indicator is not lit by the 
background object at the maximum sensitivity, set to the 
center point between the point (A) and the maximum 
sensitivity.

• The sensitivity adjuster may be damaged if an excessive 
force is applied.

Sensing object is present. Sensing object is not present.

(A) Operation

Sensitivity
MIN MAX

(C)(C) Release(A)

Setting

(B) Operation

Back-
ground

Sensitivity
MIN MAX

(A)

Sensitivity
MIN MAX
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E3MC

ON/OFF Models

One-output Models (E3MC-A@@/E3MC-X@@/E3MC-Y@@)

Settings

(1) Bank Selection

Set the Mode Selector Switch to the TEACH mode and then 
select the BANK using the SELECT button.

(2) Color Registration

Locate the registered object at the detection point and press the 
TEACH button.

(3) Threshold Adjustment (If Required)

Press the SELECT button in ADJ mode with or without the sensing 
object located at the detection point. The bank selected in the TEACH 
mode or RUN mode will become the bank for the ADJ mode.

(4) Operation

The detection operation is performed in RUN mode.
Use bank selector input to select the registered color.

B

Beep

A

All the green detection level 
indicators are ON.
The threshold is set to 4.

OK

All the red threshold 
indicators will flash if 
registration has not 
been completed.
Refer to Safety 
Precautions.
➜E3MC

Detection Level and Tolerance
As the detected color becomes closer to the registered 
color, the number of lit detection level indicators increase. 
The control output of the E3MC will be ON if the detection 
level exceeds the threshold level and OFF if the detection 
level does not exceed the threshold level (when set to 
conformity output mode).
Set the threshold to a higher level for highly-precise color 
discrimination and to a lower level to ignore minor tint 
differences or dirt retention.

Operation
indicator: OFF
Control output:
OFF

Operation
indicator: ON
Control output:
ON ThresholdThreshold

Tolerance

Detection level

Detection level

No
Good

Sensor

Registered object

Beep

Sensor

Sensing object

Beep
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Four-output Models (E3MC-MA@@/E3MC-MX@@/E3MC-MY@@)

(1) Channel Selection

Set the Mode Selector Switch to the TEACH mode and then select 
the channel using the SELECT button.

(2) Color Registration

Locate the registered object at the detection point and press the 
TEACH button.

(3) Threshold Adjustment (If Required)

Press the SELECT button in ADJ mode with or without the sensing 
object located at the detection point. Adjustment is possible without 
any sensing object.
The channel selected in the TEACH mode or RUN mode will 
become the channel for the ADJ mode.

B

A

Beep

All the green detection level 
indicators are ON.
The threshold is set to 4.

OK

All the red threshold 
indicators will flash if 
registration has not 
been completed.
Refer to Safety 
Precautions.
➜E3MC

Detection Level and Tolerance
As the detected color becomes closer to the registered color, 
the number of lit green detection level indicators increases. 
The control output of the E3MC will be ON if the green 
detection level indicators exceed the red threshold level 
indicators and OFF if the detection level indicators do not 
exceed the threshold level indicators (when set to conformity 
output mode).
Set the threshold to a higher level for highly-precise color 
discrimination and to a lower level to ignore minor tint 
differences or dirt retention.

Operation
indicator: OFF
Control output:
OFF

Operation
indicator: ON
Control output:
ON ThresholdThreshold

Tolerance

Detection level

Detection level

No
Good

Sensor

Registered object

Beep

Sensor

Registered object

Beep

(4) Operation

The detection operation is performed 
in RUN mode. The ON/OFF status of 
each channel is displayed on the 
channel indicators. Doubly displayed 
channels due to button input can be 
checked and selected.

Displays the channel whose 
detection level is currently 
indicated in the channel 
indicator for three seconds.

Beep
For checking which 
channel is indicated 
with the operation 
indicator.

Displays the selected channel in the 
channel indicator for three seconds and 
indicates detection level and threshold 
of the selected channel.

Beep

Press the 
TEACH button.

Press the 
SELECT button.

For indicating detection level and threshold for other channels. 
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One-output Models Only
The E3MC in RUN mode allows bank selection with external bank selection input by combining the bank selection input 1 (yellow) 
and input 2 (green). The selected bank is indicated with the bank selection indicator.

NPN (E3MC-A11/-X11/-Y11) PNP (E3MC-A41/-X41/-Y41)

 

The control output status will be held if the input of the external synchronous input terminal (pink) is set to ON.
External synchronous input is valid in RUN or ADJ mode. As for the 4-output models, this function applies to the output of all the 
channels.

 

Mode Setting
When using the remote control function of the Sensor for 
remote teaching, be sure to set the Sensor to mode B.
Setting Method
Apply power to the Sensor while 
pressing the SELECT DOWN 
button and TEACH button together.

Checking Method
Mode A or B of the E3MC will be displayed for 3 s after mode 
setting. When the mode selector switch is set to TEACH, the 
mode can be checked from the operation indicator.

Note:1. The Sensor is set to mode A before shipping.
2. The current mode selected does not change after the Sensor is turned OFF.
3. The remote control function is available in RUN mode and ADJ mode only.
4. The E3MC-M@ has three outputs in mode B and no external synchronous 

input will be accepted.
5. The same switching procedure can be used for changing to mode A.

Remote Teaching Method

Short-circuit the remote control input for 1.5 s or more to either of 
the following terminals according to the E3MC model.

Input one of the following signals as a remote control input. 
There will be an answer-back output for 0.3 s if the signal is 
correctly received.

The following is an example of ladder programming.

Registered Color Selection (Bank Selection Input)

Bank Input 1 Input 2
1 OPEN OPEN
2 GND OPEN
3 OPEN GND
4 GND GND

Bank Input 1 Input 2
1 OPEN OPEN
2 Vcc OPEN
3 OPEN Vcc
4 Vcc Vcc

External Synchronous Input Function

Remote Teaching (Remote Control Function)

This status on hold
(to extend the output result, etc.)

Different color Same color Same 
color

Output on holdOutput on hold

Sensing object

Discrimination 
result

External 
synchronous 
input

Control output

ON

OFF

ON

OFF

ON

OFF

Same color

This status can be on hold so that unwanted color objects 
can be ignored while they are passing the sensing range.

1 Remote teaching with manual input through a mechanical switch

NPN type (E3MC-@@11) Short-circuit to GND (blue) terminal.

PNP type (E3MC-@@41) Short-circuit to Vcc (Brown) terminal.

Mode A:
Operation
indicator is OFF.

Mode B:
Operation
indicator is ON.

2
Remote control of teaching, bank selection, and channel 
selection through the PLC or PT 

No. Control signal E3MC-@ E3MC-M@@

1 Bank 1 selected. Channel 1 selected.

2 Bank 2 selected. Channel 2 selected.

3 Bank 3 selected. Channel 3 selected.

4 Bank 4 selected. Not used.

5 Teaching of 
selected bank.

Teaching of selected 
channel.

0.3 s
ON

OFF

0.6 s
ON

OFF

0.9 s
ON

OFF

1.2 s
ON

OFF

1.5 s
ON

OFF

TIM000
#XXXX

00100

END

00000

00100 TIM000

TIM000 set value
No. 1: 0003
No. 2: 0006
No. 3: 0009
No. 4: 00012
No. 5: 00015

Input: 00000
Output: 00100
Others: Work bits
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The following is an example of a timing chart of teaching after 
bank selection.

Input either one of the following signals as remote control 
input. There will be an answer-back output for 0.3 s if the 
signal is correctly accepted.

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.

Note:1.The permissible 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 Models

The following is the setting procedure for the E3MC-@81.

Make settings in this order to perform the operation.

This Sensor is equipped with a calibration function to align the RGB 
output voltages using a reference white object. The No. 4 terminal 
(yellow) is used for A and X types, and the outputs are aligned to 10 V. 
The No. 1 terminal (white) is used for the Y type, and the outputs are 
aligned to 7 V.
(1)Place the reference white object in the measurement location.
(2)Input a signal of 24 V, 1 ms min. to the calibration terminal.
(3)The calibration requires approximately 600 ms.
(4)Check the RGB output.
(5)Remove the reference white object, and begin the measurement 

operation.

Note
• If any color other than white is used for the calibration, the output 

values will not be aligned and the operation will be canceled, with 
the Unit returning to its original state.

• If the A or X type calibration is performed using the No. 1 terminal 
(white), the output value will be 7 V. This will not allow the Unit to 
be utilized to its full potential.

• If the Y type calibration is performed using the No.4 terminal 
(yellow), the output cannot be compensated, leading to insufficient 
operation. Be sure to use the No. 1 terminal (white).

3 Remote control of threshold adjustments through the PLC or PT

No. Control signal All E3MC models

6 Threshold 1 
selected.

7 Threshold 2 
selected.

8 Threshold 3 
selected.

9 Threshold 4 
selected.

10 Threshold 5 
selected.

11 Threshold 6 
selected.

12 Threshold 7 
selected.

Bank 1 
designated.

0.5 s 0.3 s 0.5 s 0.3 s

0.3 s
1.5 s 1.5s

Input detection.Input detection.

Sensing
restarts

Sensing
restarts.

Answer-back output with 
teaching OK.
(No output if teaching fails.)

Teaching 
specified in 
bank 1.

Operates in
bank 2.

Remote 
control 
input

Answer-
back 
output

ON
OFF

ON
OFF

Answer-back output 
with normal signal 
reception.

An interval 
of 0.6 s min.

Bank 
se-
lect-
ing.

Teac-
hing.

Threshold 1

Threshold 2

Threshold 3

Threshold 4

Threshold 5

Threshold 6

Threshold 7

Threshold and 
Display

0.3 s 0.3 s 0.3 s

ON

OFF

0.3 s 0.6 s 0.3 s

ON

OFF

0.3 s
0.9 s

0.3 s

ON

OFF

0.3 s 0.3 s 0.6 s

ON

OFF

0.3 s 0.6 s0.6 s

ON

OFF

0.3 s 0.3 s
0.9 s

ON

OFF

0.3 s 0.3 s0.6 s

ON

OFF

05001

05002

00100

05000

END

TIM000
#XXXX

TIM001
#YYYY

TIM002
#ZZZZ

05000

00000 TIM000

05001

T000 TIM001

05002

T001 TIM002

05002

05000

TIM000, TIM001, TIM002 set values
(XXXX, YYYY, ZZZZ)
No. 1: (0000, 0000, 0003)
No. 2: (0000, 0000, 0006)
No. 3: (0000, 0000, 0009)
No. 4: (0000, 0000, 00012)
No. 5: (0000, 0000, 00015)
No. 6: (0003, 0003, 0003)
No. 7: (0003, 0006, 0003)
No. 8: (0003, 0009, 0003)
No. 9: (0003, 0003, 0006)
No. 10: (0003, 0006, 0006)
No. 11: (0003, 0003, 0009)
No. 12: (0006, 0003, 0003)

Input: 00000
Output: 00100
Others: Work bits

When mounting →
I/O circuit 
diagram

→
Turning power 

ON
→ Calibration →

Starting 
operation

→ Other

(➜E3MC) (➜E3MC) (➜See note below.) (➜E3MC)

Calibration
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E3M-V

Adjustment Steps

Registering (Teaching) Marks 

Select the most appropriate teaching method in reference to the following descriptions. 

Refer to the following descriptions for each teaching method. One-point teaching and two-point teaching can be controlled 
remotely. ➜Refer to Remote Control Function on page 36.

Note: The reverse of the output described above (Background: ON, Mark: OFF) can be obtained by teaching using the background.

Continued on next page 

Step Operation
1 Install, wire, and turn ON the Sensor. 
2 Register (i.e., teach) the marks. ➜Refer to Registering Marks on this page to page 34.
3 Adjust thresholds as required. ➜Refer to Adjusting Thresholds on page 35. 
4 Check that the mode selector switch is set to RUN.

Application

1 2 3
Detection of clear color differences 
between the mark and the 
background when the background 
has a color pattern. 

Detection of slight color differences 
between the mark and background 
when the background has no color 
pattern.

Remote teaching without positioning 
when the background has no color 
pattern.

Teaching method 1 One-point teaching 2 Two-point teaching 1 Automatic teaching

Output ON range
The default value will be set, and the 
output will turn ON at the mark. 

The threshold will be set in the 
middle between the mark and the 
background, and the output will turn 
ON at the mark. 

The threshold will be set in the 
middle between the mark and the 
background, and the output will turn 
ON at the mark (which has the 
shortest passage time).

1 One-point Teaching

Step Operation method Operation condition
1 Set the mode selector switch to TEACH.

2
Place the mark in the specified location, and press the SET Button. 
The threshold indicators (red) will light.

3
Set the mode selector switch to RUN.
The output will turn ON at the set mark.

2 Two-point Teaching

Step Operation method Operation condition

1 Set the mode selector switch to TEACH.

2
Place the mark in the specified location, and press the SET Button. 
The threshold indicators (red) will light.

LEVEL

OUT

TEACH

RUN

SET

ADJ

LEVEL

OUT

TEACH

RUN

SET

ADJ

Press

Mark

Sensor

Background

Threshold indicators (red) lit

LEVEL

OUT

TEACH

RUN

SET

ADJ

LEVEL

OUT

TEACH

RUN

SET

ADJ

Press

Threshold indicators (red) lit 

Mark

Sensor

Background
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Note: These teaching steps are for turning output ON at the mark. The output can be set to turn On at the background and turn OFF at the mark by reversing the order 
of teaching.

Note: Set input error of each signal pulse to within ±0.1 s. 

Automatic Teaching

Example of Connection with Programmable Controller 

Note:  Connect the Sensor as shown in the figure above when connecting it to 
a Programmable Controller.

Precautions for Using Automatic Teaching 
In the following application conditions, incorrect judgment 
may occur using automatic tuning. If this occurs, use one-
point teaching or two-point teaching.
• The background has a color pattern. 
• There is a lot of variation in the samples.
• The surface has height differences or protrusions.

Step Operation method Operation condition

3

If the teaching is OK, move the mark and press the SET button when 
the mark is at the position of the background. 
• If the teaching is OK, the detection level indicators (green) will all 

be lit.
• If the teaching fails, the threshold indicators (red) will all flash.

4
If the teaching is OK, the setting will be completed.
Set the mode selector switch to RUN.
If the teaching fails, perform the setting again from step 2.

3 Automatic Teaching 

Step Operation

1 Check that the mode selector switch is set to either RUN or ADJUST.

2 A pulse of 0.9 s (see note) will be input to the remote control input/output.

3

Teaching will be performed automatically when the mark is moved. (Teaching will be completed after the mark passes six times.)
• If teaching is OK, answer-back of 0.3 s will be output from the remote control input/output.
• If teaching fails, answer-back will not be output. In this case, perform the adjustment again using two-point teaching.

(Teaching will not be OK if there is no difference in light levels between the mark and the background.)

4
If answer-back is detected, the setting will be completed. The output will turn ON at the mark (which has the shortest passage 
time), and measurement will start.

LEVEL

OUT

TEACH

RUN

SET

ADJ

LEVEL

OUT

TEACH

RUN

SET

ADJ

LEVEL

OUT

TEACH

RUN

SET

ADJ

Press

NG

OK

Detection level indicators (green) lit 

Threshold indicators (red)
flashing (with no difference 
in light level)

Mark

Sensor

Background

1.8 s
0.3 s

Teaching completed.Sensing restarts.

0.9 s

Automatic 
teaching Answer-back

ON

OFF

Remote control input/
answer-back output

Incident light
level 

1’ 2’
3’

4’ 5’

1 2 3 4 5

Teaching starts.

Dummy sampling
(1 mark)

Sampling
(5 marks)

Time

Time

Mark (short time)→Output ON

Threshold setting at best position 

Background (long time)→Output OFF

I/O Unit

Programmable Controller

Output

Input

Sensor

Remote control 
input/output

Registering Marks
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Adjusting Thresholds

Fine adjustment of thresholds can be performed after teaching. 
Operation can be performed remotely.
➜Refer to Remote Control Function on the next page.

Detection Level Indicators

The control output will turn ON if the detection level exceeds the threshold level. The detection level display will depend on the 
teaching method. 

One-point Teaching 
Two thresholds (i.e., above and below the mark) are set. The 
indicators show the degree of match with the mark.

Two-point teaching and Automatic Teaching
A threshold is set in the middle between the mark (first 
registration) and background (second registration). The 
indicators show the level of excess gain between the mark 
and the background. 

Step Operation method Operation condition
1 Set the mode selector switch to ADJUST.

2

In the ADJUST mode, specify the direction of adjustment using the 
Up/Down selector switch. The threshold will transition each time the 
SET Button is pressed.
(Two indicators will be lit at the same time for even-numbered 
threshold levels.)

3 After the setting is completed, set the mode selector switch to RUN. 

LEVEL

OUT

TEACH

RUN

SET

ADJ
LEVEL

OUT

TEACH

RUN

SET

ADJ

LEVEL

OUT

TEACH

RUN

SET

ADJ

Press

Downward
selection

Upward
selection

Moving the threshold up

Moving the threshold down

Thresh-
old
indica-
tors

Thresh-
old 1 2 3 4 5 6 7 8 9 10 11 12 13

Detection level
Operation 
indicator

Detection level 
indicators

Threshold

Output OFF

Threshold

Mark

Threshold

Output OFF

Output ON

Detection level
Operation 
indicator

Detection level
indicators

Threshold

Mark

Threshold

Background

Output OFF

Output ON
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Remote Control Function (Bank Selection, Mark Registration, Threshold Adjustment)

In RUN mode and ADJUST mode, remote operation can be performed by inputting the signals in the following table for the remote 
control input/answer-back output. There will be answer-back output for 0.3 s if the signal is correctly received.
Only one-point teaching can also be operated with manual input.
(Provide input for 1.5 s min.)

Timing Chart

*If consecutive signals are to be sent, allow an interval of at least 2.5 s after the 
signal is input, as in the figure above. 

Example of Ladder Programming
Control signals can be created using the example of ladder 
programming shown in the following figure.

Control Signals

Note: Set input error of each signal pulse to within ±0.1 s

E3S-CR62/67

Sensitivity Adjustment
The Sensor and reflector can be moved horizontally and vertically to set them in the center of the illumination area of the red incident light indicator, 
allowing the operator to check whether the green stability indicator lamp is lit.

Remote control 
input/output

ON

2.5 s min. *

1.5 s

2.0 s

Input signal Next input 
signal

Input judgment (1.8 s) Setting 
changes.

Sensing restarts.

0.3 s

OFF

Sensor operation

Answer-back output only if processing of 
the signal is properly completed.  
 

05001

05002

00100

05000

END

TIM000
#XXXX

TIM001
#YYYY

TIM002
#ZZZZ

05000

00000 T000

05001

T000 T001

05002

T001 T002

05002

05000

TIM000, TIM001, TIM002 set values
(XXXX, YYYY, ZZZZ)

No.1: (0000, 0000, 0003)
No.2: (0000, 0000, 0006)
No.3: (0000, 0000, 0009)
No.4: (0000, 0000, 00012)
No.5: (0000, 0000, 00015)
No.6: (0003, 0003, 0003)
No.7: (0003, 0006, 0003)
No.8: (0003, 0009, 0003)
No.9: (0003, 0003, 0006)
No.10: (0003, 0006, 0006)
No.11: (0003, 0003, 0009)
No.12: (0006, 0003, 0003)

Input: 00000
Output: 00100
Others: Work bits

No. Control signal Function

1
Bank 1 selection
(Operation indicator OFF in TEACH 
mode)

2 Bank 2 selection
(Operation indicator lit in TEACH mode)

3 Automatic teaching

4 Two-point teaching (first and second)

5 One-point teaching (input of 1.5 s min. 
also possible)

6 Threshold 1 selection

7 Threshold 3 selection

8 Threshold 5 selection

9 Threshold 7 selection

10 Threshold 9 selection

11 Threshold 11 selection

12 Threshold 13 selection

0.3 s
ON

OFF

0.6 s
ON

OFF

0.9 s
ON

OFF

1.2 s
ON

OFF

1.5 s
ON

OFF

0.3 s 0.3 s 0.3 s

ON

OFF

0.3 s 0.6 s 0.3 s

ON

OFF

0.3 s
0.9 s

0.3 s

ON

OFF

0.3 s 0.3 s 0.6 s

ON

OFF

0.3 s 0.6 s0.6 s

ON

OFF

0.3 s 0.3 s
0.9 s

ON

OFF

0.3 s 0.3 s0.6 s

ON

OFF

Sensing object Detection state Sensitivity adjuster Indicator status Adjustment procedure

Transparent 
bottle or glass 
plate

No sensing object
Turn the sensitivity adjuster from minimum 
to maximum and set it at a point where the 
incident light stabilizes.

Opaque object
Sensing object 
or no sensing 
object

If the object is larger than the lens 
diameter, set the sensitivity control to the 
maximum setting.If the object is the same 
size or smaller, turn the sensitivity control 
from minimum to maximum and set it at 
point where the incident light stabilizes.

Min. Max. Stability
(green)

Light
(red)

ON ON

Min. Max. Stability 
(green)

Light
(red)

ON ON
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