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 (Voltage)

 (Light Intensity)

1.1

 (Red) 

 (Blue)  (Green) 

(Infrared)

 ” ” (Photoconductivity) 
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2

1.2

 5 

1.2.1  (Structure)

     1.2.1.1  (Built-in Amplifier)

,

      1.2.2.2   (Separate Amplifier) 

   , ,

    

                1.2.2.3  (Built-in Power Supply) 

   

     

      1.2.2  (Sensing Method)

     1.2.2.1  (Through-Beam)

     1.2.2.2  (Retro-reflective) 

     1.2.2.3  (Diffuse-reflective)      

1.2.2.4  (Limited Reflective) 

1.2.2.5  (Distance

 Settable) 

     1.2.2.6  (Mark sensing) 
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       1.2.3  (Light Source)

     1.2.3.1 LED 

1.2.3.2 LED : , ,

,

      1.2.3.3  (Laser): 

1.2.3.4 RGB ( ): 

1.2.4  (Output)

1.2.4.1  (1-5 V, 4-20 mA) 

1.2.4.2  (ON/OFF) NPN, PNP 

1.2.5  (Power Supply 

Input)

     1.2.5.1  (12 - 24 VDC/ 10 - 30 VDC) 

1.2.5.2  (12 - 24 VDC) 

(24 – 240VAC) 

1.3

1.3.1  (Sensing Distance)

 (  60 )
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1.3.2  (Object)

 , ,

, , ,

1.3.3  (Object Speed)

1.3.4  (Sensing Method) 

 3 

1.3.4.1  (Through - Beam) 

1.3.4.2  (Retro-reflective)

1.3.4.3  (Diffuse-reflective)  

:

1.3.5  (Power Supply, Output 

Type)

 ,  NPN / PNP 

 1.3.6   (Environment)

 Slim 
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1.4

 1.4.1 Sensing Distance ( )

Sensing Distance 

-  (Through Beam) 

 (Retro reflective) 

 (Diffuse) 

1.4.2 Light On  Dark On

Light On  Dark On   

 Light On  Dark On 
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L-ON D-ON

-

(Through  - Beam) 

-

 + 

 (Retro 

reflective)

-

 (Diffuse) 

1.4.3 Directional Angle ( )

Directional Angle 

-  (Through Beam)  (Retro Reflective) 

1.4.4 Differential Distance or Hysteresis 

Differential Distance 

 (

 On  Off) 
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1.4.5 Detecting range/Set range ( / )

    Detection range ( )

Set range ( )

1.4.6  Dead Zone ( )

Dead Zone 

, ,

,

 Dead Zone 
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1.4.7 Response Time ( )

 (Response Time) 

 5000 

 1ms 

1)

 5000  60  1 

 60/5000 = 0.012 s  12 ms

2)

 1  >  = “

”

 1  <  = “

”

 1ms  1 

 12 ms 
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:

1.  (Hz) 

 1 KHz 

T = 1/ F 

2.

 (  1.4.15) 

1.4.8 Standard Test Object ( )

Standard Test Object 

 Through Beam 

Retro reflective 

 ( )

-

 (Through Beam) 

-

  ( Retro 

reflective)

(Diffuse)
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1.4.9  Minimum Detection Object (

)

1.4.9.1 -  (Through Beam)  (Retro 

reflective) 

 (Sensitivity)

1.4.9.2  (Diffuse) 

 (Sensitivity) 

 (Max) 

1.4.10 Smallest Object Detectable With Slit (

)

 (Slit) -

:

-

 (Sensitivity) 
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1.4.11 M.S.R. (Mirror Surface Rejection)

M.S.R.

 (Retro reflective) 

 (Reflector) 

:

 M.S.R. 

1.4.11.1 M.S.R.

1.4.11.2 M.S.R.

1)

2)
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3)

4)

1.4.11.3  M.S.R. 

             1)   

: :

      “Correct”

   
       

: :

     “Wrong” 
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  2)   M.S.R. 

:

:

  “Correct”

 : 

 M.S.R.

1.4.12 Self Diagnostic function ( )

Self Diagnostic 

, ,
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 :

 Self diagnostic 

1.4.13 Threshold ( )

Threshold

 “ON”  “OFF” 

Threshold

 Threshold 

               

L-ON: >  “  ON” 

<  “  OFF” 

D-ON: >  “  OFF” 

<  “  ON” 

Voltage

      Light   Intensity

    Threshold Level

OK

NG
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1.4.14. Sensitivity Adjustment (

)

Sensitivity Adjustment 

(Threshold)

 Threshold 

 Threshold 

 Threshold 

 Sensitivity 

1.4.15  Timer Function ( )

Timer Function  3 

 1) ON Delay  : 

 (T)

2) OFF Delay : 

 (T) 

3) One-Shot   : 

 (T) 

ON delay OFF delay One-shot
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2.1

2.1.1

 3 

2.1.1.1  (Relay Contact Output)             
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 (  30 

ms )

2.1.1.2  NPN (NPN Transistor Output) 
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2.1.1.3  PNP (PNP Transistor Output)

2.1.2

-

2.2.2.1  (Power Supply Voltage) 

 (Operation Voltage range) 
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2.2.2.2  (Load Short-Circuit) 

2.2.2.3  (Incorrect wiring) 

,

NPN

PNP
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2.2.2.4  (Connection With out Load) 

2.2

 -  (Through Beam),  - 

+  (Retro reflective)  -  (Diffuse)  3 

2.2.1

    2.2.1.1  -  (Through Beam) 

 (Beam) 
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                    (

)

 2 

         1

     2
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2.2.1.2 -  (Diffuse)

 Diffuse  2 

        

2.2.2

2.2.2.1 -  (Through Beam)  (Retro 

reflective) 
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      2.2.2.2  -  (Diffuse)

2.2.3

                2.2.3.1  -  (Diffuse)

 (Background) 
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 2.2.4  (Reflector)

2.2.4.1 -  (Retro reflective) 

                 

(Reflector)

10 – 20 

 2.2.5  (Noise)

 Noise 
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 Noise 

   2.2.5.1  (Noise) 

 PWM 

 Electromagnetic Interference Frequency (EMI) 

 (Power Line) 

           

1.  Noise Filter 

2.  0  (0.22 F,630V)

3.  ( , )
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   2.2.5.2  (High Voltage) 

 200 .

 Noise  

               2.2.5.3  (Radiant Noise) 

                

 Switching Power Supply 
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2.3 -

 2.3.1  

1)  DIN 

2)

3)
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2.3.2

             1)  

2)

 3)    ( )

     

 :

2.3.3

 1)   

  2)   

 ( )
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2.3.4

 ( )

 2 

1)

2)

 :
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 M3 / M4  0.78 N m

 M6 /  6 .  0.98 N m

 1.5 .  0.2 N m

 2 . /  3 .  0.29 N m

E32-T12F  5 .

E32-T12F  6 .
 0.78 N m

E32-T16  0.49 N m

E32-R21  0.59 N m

E32-M21
 5 . :  0.49 N m

 5 .  :  0.78 N m

E32-L25A  0.78 N m

E32-T16P, E32-T16PR, E32-T24S, E32-L24L,

E32-L25L, E32-T16J, E32-T16JR 
 0.29 N m

E32-T16W, E32-T16WR  0.3 N m

2.3.5

          

1)



OMRON ELECTRONICS CO., LTD.

!

31

 :

2)

 :
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2.3.6

1)

2)

3) (E39-F4)

4)
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2.3.7  ( )

1)  ( )

2)

             

3)

4)
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2.3.8  E39-F10 

( )

 2.2 .

 25%

2.3.9

1)  9.8N  29.4N 

( )

2) /

3)  (  E32-T�R  E32-D�R)
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4)

5)

:
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3.1  SENSITIVITY   

(E3C, E3JM, E3JK, E3S-A/B/C, E3S-CL, E3S-CR62/67, E3Z, 

E3ZM, E3F2, E3F3) 

3.1.1  SENSITIVITY

 (Threshold) 

 Sensitivity  ( )

1 2

3
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 (Sensitivity)

1.  ( )

2.  ( )

3.  (Sensitivity) 

3.1.2 -

 (Diffuse) 

 Light-ON

1)  SENS  Min 

2)

3)

(  OFF  ON)  A 

 -  -

 -
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4)  ( )

5)  A  B 

 ( )  B 

 A  B 

 C 

6)  C 

 :

3.1.3 -

 (  L-ON) (Through-Beam, 

Retro Reflective)
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1)  SENS  Min 

2)

 :

 Dark On  Light On 

3.2  TEACH

 (E3G-L1/L3, E3G, E3M-V) 

3.2.1  TEACH

 Teach  3 

           3.2.1.1  Teach  (No Object Teaching) 

Teach  (Threshold) 

 -  -
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3.2.1.2 Teach  (With/Without Object Teaching) 

 Teach 

3.2.1.3  Teach  (Zone Teaching) 

 Light On 

E3G-L

Threshold a (La)

Background

ON

E3G-L

Threshold a (La)

Background

ON
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Dark ON  Light ON

Threshold A  B   Dark ON    

 Threshold  A B

3.2.2  TEACH  E3G-L1/L3

E3G-L

Threshold a (La)

Background

L-ON

OFF

ON

OFF

D-ON

ON

OFF

ON

Threshold  (L)

1

2

3

4

5

6

7

8
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                3.2.2.1  E3G-L1/L3 

1.  UP/DOWN 

2.  ( ):

3.  ( )

4.  ( )

5.  SET  TEACH 

6.  L-ON/D-ON 

7.  Normal/Zone ( )

8.  TEACH/ADJ/RUN 

3.2.2.2  Teach  (No Object Teaching) 

    

   1)  TEACH

   2)   NORMAL/ZONE  NORMAL     

   3)  UP/DOWN  Threshold ( )
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 1 :  Up  Threshold 

 2 :  Down  Threshold 
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4)  SET  3 

 ( )

5)  RUN

6)   Light On  Dark On   

3.2.2.3  Teach  (With and Without Object Teaching) 

           

1)  TEACH

2)  NORMAL/ZONE  NORMAL   

 3)   SET 

 ( )

4)  SET  TEACH 
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5)  TEACH  RUN  TEACH 

 Teach 

 3 

6)  Light On  Dark On 

3.2.2.4  Teach  (Zone Teaching)

1)  TEACH 

2)  NORMAL/ZONE  ZONE

3)  SET  ( )

 TEACH 

4)  RUN

5)  Light On  Dark On 

3.2.2.5  (Threshold)  (

 Normal  Zone) 

1)  Adjust

2)  (Threshold) 

13  Normal Teaching  5 

Zone Teaching  SET 
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 UP  SET 

 DOWN  SET

3)  RUN

 :

3.2.3  TEACH  E3G

         E3G-L73/L77     E3G-ML79*/ML79T 

                  * 
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3.2.3.1  E3G 

1.  TEACH (

)

2.  ( ) : 

3.  PNP/NPN

4.  Normal/Zone ( )

5.  TEACH/RUN  

6.  TEACH

7.  L-ON/D-ON 

8.  (On delay) 

(Off delay) 

3.2.3.2  Teach  (No Object Teaching) 

1)  TEACH 

2)  NORMAL/ZONE  NORMAL  

3)  TEACH  TEACH 

TEACH

4)  RUN

5)  Light ON  Dark ON 



OMRON ELECTRONICS CO., LTD.

48

 3.2.3.3  Teach  (With and Without Object 

Teaching)

    

1)  TEACH

2)  NORMAL/ZONE  NORMAL  

3)  TEACH 

 TEACH ( )

4)  TEACH 

 TEACH  TEACH ( )

 TEACH ( )

TEACH  3 

5)  TEACH  RUN 

6)  Light ON  Dark ON 

 3.2.3.4   Teach  (Zone Teaching)       

1)  TEACH

2)  NORMAL/ZONE  ZONE

3)  TEACH  ( )

TEACH ( )

TEACH

4)  RUN

5)  Light ON  Dark ON 
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 3.2.3.5  Teach 

1)  TEACH 

2)  NORMAL/ZONE  NORMAL

3)  TEACH  3 

TEACH ( )

3  TEACH 

4)  TEACH  RUN 

5)  Light ON  Dark ON 

3.2.4  TEACH  E3M-V (

)
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3.2.4.1  E3M-V 

  1.   ( ) : 

  2.   ( )

  3.   SET  TEACH 

  4.    ( )

  5.    TEACH/ADJ/RUN  

  6.    UP/DOWN 

 E3M-VG 

1)
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2)

3.2.4.2  Teach  (No Object Teaching) 

1)  TEACH

2)  SET 

                        

3)  RUN 
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 :

 TEACH 

3.2.4.3  Teach  (With and Without Object 

Teaching)

           

                 

    

1)  TEACH

2)  SET 

                     

3)  TEACH  TEACH 

 SET 
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 TEACH 

 TEACH 

 TEACH 

4)  TEACH  RUN 

 :

 TEACH 

 TEACH 

 - 

 - 



OMRON ELECTRONICS CO., LTD.

54

4.1  E3X-NA SERIES

4.1.1  E3X-NA SERIES 

1.

2.  ( )

3.  ( )

4.

5.

6.  Light On  Dark On 

7.
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 :

 Sensitivity  E3X-NA SERIES 

 Sensitivity  3.1) 

 E3X-NA SERIES 

4.1.2  E3X-NA

SERIES (  Light On)

  80% 

  / 

( /

)*

 80-90%

 90 -

110%

- -

 110-

120%  / 
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- -

120%   / 

 ( /

 120 % )

*  ( ) 

-  4.2.2 

4.2  E3X-SD SERIES 

4.2.1  E3X-SD SERIES

1.

2.  ( )

3.  ( )

4.  Teaching 

5.

6.  Light On  Dark On 

7.  TEACH  RUN 
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 4.2.2    E3X-SD

SERIES (  Light On )

 0-90% 

 ( )*

/
90-100%

110%  (

)

*  ( ) -

 4.1.2 

4.2.3  Teaching  E3X-SD 

SERIES

 Teaching  3 

4.2.3.1  Teaching  (Maximum Sensitivity)

4.2.3.2  Teaching  (With/Without Object) 

4.2.3.3  Teaching  (Automatic Teaching) 

4.2.3.1  Teaching  (Maximum Sensitivity)

 (Threshold) -

(Through -Beam) 
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 / 

1.  TEACH 

2.  UP 

    3  (

)

3.  RUN 

4.2.3.2 Teaching  (With/Without Object Teaching) 

         ,

 / 

1.  TEACH 

2.

UP

 1 

3.

    UP  1 

4.  RUN 

4.2.3.3  Teaching  (Auto Teaching) 
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/

1.  TEACH 

2.  UP 

3.  UP 

4.  RUN 

4.3  E3X-DA SERIES 

 6 

1.  : E3X-DA -S (Standard) 

2.  : E3X-DA TW-S (Twin Output) 

3.  : E3X-DA RM-S (External Input) 

4.  Threshold  : E3X-DA AT-S (Advance ATC) 

5.  : E3X-DA AN-S (Analogue Output) 

6.  : E3X-MDA  (Dual Channel) 

7.  : E3X-DAC –S (Color sensor) 

4.3.1

 E3X-DA -S, E3X-DA RM-S, E3X-DA AT-S,

E3X-DA AN-S
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1.

2.  ( )

3. ,  ( )

4.  (Threshold),  ( )

5.  Power Tuning 

6.  SET  RUN 

7. /

8.  Light ON  Dark ON 

4.3.2

 E3X-MDA , E3X-DA TW-S

            1. 

2.  1 ( )

3. ,  ( )

4.  (Threshold),  ( )

5.  2 
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6.  SET  RUN 

7. /

8.  Channel 1  2 

4.3.3  E3X-DA-S SERIES

(E3X-DA -S, E3X-DA RM-S, E3X-DA AT-S,

E3X-DA -AN-S, E3X-MDA , E3X-DA TW-S)

     4.3.3.1  

                   

             -   RUN 

            -   SET 

                   

         -    (Threshold Level)  RUN 

         -   SET 

           4.3.3.2  Light On / Dark On 

 Light On  Dark On 

 (  E3X-MDA, E3X-DA-

TW-S )  L = Light On  D = 

Dark On           

4.3.3.3  (Initializing Setting) 

                  

    

1)  SET
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2)  UP  DOWN  3 

3)  MODE 

4)  UP/DOWN

5)  MODE 

   4.3.3.4   (Key lock) 

              

      1)    RUN 

2)  UP  MODE  3  (  MODE 

 UP )
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3)  “On” 

4)  UP  MODE  3 

 (  MODE  UP )

5)  “OFF” 

 :

 “LOC” 

  4.3.3.5  (POWER TUNING) 

 (Threshold)  POWER TUNING 

(Default =2000)  POWER TUNING 
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SET

                 

1)  RUN 

 2)  MODE  3 

3)

   

 :

“  Power  tuning “ 

    POWER TUNING 

    

1)  RUN 
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2)  MODE  DOWN  3  *

*  DOWN  MODE 

3) “OFF”  2 

 :   

 ERROR 
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4.4  TEACH  E3X-DA-S SERIES 

 Teaching  E3X-DA-S SERIES 

 Teaching  4 

4.4.1  Teaching  (Maximum Sensitivity)

(Threshold) -  (Through - Beam) 

1)  SET

2)  UP  DOWN  3 

3)

4)

5)  RUN 
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4.4.2  Teaching 

-  (Through Beam) 

 Teaching 

 (Threshold)  ( )

 6 %

1)  SET

2)  UP  DOWN  1 

3)  RUN  2 

4)
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4.4.3  Teaching -

 (Diffuse) 

1)  SET 

               2)   UP  DOWN  1 

3)  UP  DOWN  3 

4)  2 

5)  RUN
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4.4.4  Teaching  (With / Without Object)

,

1)  SET 

2)  /  UP  DOWN  1 

3)  /  UP  DOWN  1 

 2 
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4)  /  RUN

4.4.5  (Threshold) 

 Teaching 

1)  RUN 

2)  UP  DOWN  ( )

 :

 UP  DOWN  RUN 
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4.5  E3X-DA SERIES

4.5.1  E3X-DA-S

        

   

E3X-DA11-S + E32-D32+E39-F3A  Teaching 

1)  SET  

 2)  UP  DOWN  1 

               

E32-C42 + E39-F3A
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3)  UP  DOWN  1 

 :

4)  RUN 

5)  (Threshold)  UP  DOWN

 (  RUN) 

6)  L-ON /D-ON 
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L-ON

D-ON

 :

 OVER, LO  NEAR 

4.5.2  E3X-DA-RM-S

(  / )

 E3X- DA11RM-S + E32-

T33-S5

1)  SET  

2)  MODE 
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**

3)  MODE

4)  UP  DOWN 

5)  MODE 

6)  50  UP 

 DOWN  0-9 

 MODE

 :

 1- 9,999,999 
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7)  ( )  (

)

 UP  DOWN  Counter reset 

 MODE 

8)  RUN 

 SET 

 1

9)  RUN 

 – 

10)  SET 

MODE

 UP  DOWN 

11)  MODE  RUN 
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 :

 4000  (  RUN) 

 MODE  3 

 1
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4.5.3  E3X-MDA

(  AND/OR)

 E3X- MDA11+ E32-DC200 

 2  1 

 1

1)  1 

2)  SET  

3)  Teaching  4.4.4 ( )

 :

 PTUN 

 (  4.3.3.5) 
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4)  MODE 

5)  L-ON  D-ON 

 MODE 

6)  RUN 

 1  2 

 2

1)  2 

2)  1 (  2  3) 

3) RUN

 2 

 :

 E3X-MDA  2 

 2  AND 

 AND  E3X-MDA 

“ ”
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 3  AND 

1)  SET  

2)  MODE

3)  UP  DOWN  AND 

4)  MODE  RUN 

 (CH2)  AND 
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4.5.4

E3X-DA-TW-S  / (Twin Output) 

 1 ( )  1  2

       ( )  2  E3X-DA11TW-S + E32-D11L

 1  1 ( )

1)  1 

2)  SET 

3) TEACH  4.4.4 

4)  MODE 
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 ( )

 D-ON 

 UP  DOWN  MODE 

5)  MODE 

 2 OUT (  2 )

6) RUN  1 

1  (  1)  TEACH 

 2  2 ( )

1)  2

2)  SET 

3) TEACH  4.4.4 

4)  MODE 
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 ( )

 L-ON  MODE 

5)  RUN  2 

2  (  2)  TEACH 

 :

 RUN  1 ( )  1  ( )

 2 ( )  2  ( )

 1  2 
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5.1  E3MC

 1                    4 
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5.1.1  E3MC

1.  ( )

  1  : ,   B 

 TEACH 

 4  :

2.  BANK ( )

  1  :  BANK 

  4  :

3.  TEACH

 1  :

 4  : 

4.  ( )

 TEACH

5. ( )

6.  UP/DOWN  BANK (  4 )

7.  TEACH ,ADJ ,RUN 

8.  RUN  ADJ



OMRON ELECTRONICS CO., LTD.

85

(1)

 C :

 I :

 C 

           (2) 

  3 ms (6 ms): E3MC 

 3 ms 

 1ms (2 ms) :  E3MC  1 ms 

 :

 4 

           (3)  OFF Delay 

  No indication:  

  TMR:    OFF Delay 40 ms 

            (4)  

            = :  TEACH 

            :  TEACH 

 :
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5.1.2  Teaching E3MC

   

1)  TEACH  BANK  (  4 

)  SELECT UP  DOWN

 1           4 

2)  TEACH 
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 TEACH  ( )

 4 

 TEACH 

( )

3)

( )

 ( )

 ADJ  SELECT 

 ( )
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5.1.3  TEACH  (REMOTE TEACHING)

             

 B 

              

 DOWN  SELECT  TEACH  

             

 A  B  E3MC  3 

 TEACH 

 B 

   
 A :  B : 
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:

 A 

 RUN  ADJ 

E3MC-M  3  B 

 A 

5.1.4  BANK (  1 )

5.1.4.1  BANK

BANK  TEACH 

 BANK 

 RUN  BANK 

 INPUT 1 ( )  INPUT 2 ( )

BANK  BANK 

5.1.4.2

 NPN (E3MC-A11/-X11/-Y11)  

 1  2 

1 OPEN OPEN 

2 GND OPEN 

3 OPEN GND 

4 GND GND 
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NPN model E3MC- 11 (1-output type) 

 :

 BANK  4 

5.1.4.3  (Threshold)  BANK 

 BANK  BANK

 SELECT  ADJ  RUN  1 

TEACH  RUN  BANK 

 SELECT 
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 4  :  TEACH 

RUN  SELECT 

 TEACH  CH-OUT

 3 
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5.2  E3X-DAC-S

5.2.1  E3X-DAC-S

1.

2.  ( )

3. ,  ( )

4.  (Threshold),  ( )

5.  Power Tuning 

6.  SET (  )  RUN (  ) 

7. /

8.  Light ON  Dark ON 

5.2.2

 (Match-On) L-ON

 (Mismatch On) D-ON
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 :  

 SET

 UP  DOWN 

5.2.3  Teaching  E3X-DAC-S

 Teaching  ( )

OVER

OK  TEACH 

LO

                   5.2.3.1  Teaching  1 

                      Teaching  1  2 

 1

    

1)  SET 

2)  UP  DOWN  1 
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 3)  RUN 

 2 

1)  RUN 

2)  3  2 

           

 :

 TEACH  1 

 SET  MODE 

    

 UP  DOWN 

 MODE 
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   5.2.3.2 Teaching  (With/Without Object)

 2  TEACH 

 1

              

                1)  SET 

                 2)  UP  DOWN 

 1 

               

   

                3)   UP  DOWN  1 
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 4)   RUN 

 2

 1)  SET  MODE 

 2)  RUN 

 UP  DOWN  MODE 
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3)  MODE  3 

  3 

4)  MODE  3 

 3 
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5.2.4  (Threshold) 

 Teaching 

1)  RUN 

   

2)  UP  DOWN  ( )

 :

 UP/DOWN  RUN 

5.2.5  (Key Lock) 

 1)  RUN 

2)  UP  MODE  3  (  MODE 

 UP )
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        3)   “ON” 

                  1)   RUN 

                  2)  UP  MODE  3  (  MODE 

           UP )

                  3)  “OFF”

  :

 “LOC” 
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5.2.6  (User Save) 

 1)  SET 

 2)  UP  MODE  5 

        

 3)  UP/DOWN 

          “YES” 

           “NO” 

5.2.7  (Initial Setting) 

  (Default) 

                  

 1)  SET 

2)  UP  DOWN  5 
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 2 

 1                        

1)  (User Save) 

 2)  UP  DOWN 

        “YES”  

        “NO”  

 3)  MODE 

 2 

 1) (User Save) 

 2)  UP  DOWN 
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 INIT  MODE 

 1 

 USER  MODE 

       3)  UP  DOWN 

               “YES”  

         “NO”
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6.1

 2 

6.1.1  (Inductive) 

Oscillation

Magnetic 
Sensor

‘Eddy’
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6.1.2  (Magnetic)

6.1.3  (Capacitive)



OMRON ELECTRONICS CO., LTD.

105

6.2

 5 

       6.2.1  (Structure)

  6.2.1.1     (Built-in Amplifier) 

      6.2.1.2    (Separate Amplifier) 

 6.2.1.3  (In cable) 

   

 6.2.2  (Sensing Method)

 6.2.2.1  (Inductive): 

             6.2.2.2  (Capacitive): 

 6.2.3    (Shape)

 6.2.3.1  (Cylinder) 

 6.2.3.2  (Rectangular) 

 6.2.3.3  (Flat) 

  6.2.4  (Environment)

,
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 6.2.5    (Power 

supply/Output)

             6.2.5.1      2  3 

        6.2.5.2     

        6.2.5.3      NPN  PNP

6.3

3.6.1 (Sensing Distance/Object)

 E2E 

, ,
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 1 mm.

 0.01 mm. 
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6.3.2  (Object Speed)

6.3.3  (Power supply/Load)

:

-

 S3D2  

  , 

 NPN  PNP  Non 

polarity   (  Non polarity 

 AC  DC 2 )

 NO – 
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 NC – 

 NO  NC

6.3.4  (Environment)

 : 

 (Water resistance)

 Explosion proof  

20 mT
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6.4

6.4.1 Standard test object ( )

6.4.2 Sensing distance ( )
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6.4.3 Setting distance( )

 70-80% 

6.4.4 Hyteresis ( )
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6.4.5 Response time ( )

t1:

t2:

6.4.6 Response frequency ( )
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6.4.7 Shielded ( )

6.4.8 Unshielded ( )
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7.1

7.1.1  (Output form)

 3 

7.1.1.1  NPN (NPN Transistor Output) 

 PLC 

Counter

7.1.1.2  PNP (PNP Transistor Output) 

7.1.1.3  ( Non-polarity)

 AC  DC 

7.1.2  (Output State)

7.1.2.1  NO (Normally Open) 
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7.1.2.2  NC (Normally Close) 

7.1.2.3  NO/NC (NO/NC Switching) 

 NO  NC 

Selector switch 

7.2

7.2.1  DC 2 

 7.2.1.1 

VS – (N × VR) >= Operating load voltage

 N   =    

VR  =  

VS   =  
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 7.2.1.2 

                            

N × i < = Load reset current 

 N   =    

i   =   

 MY (24 VDC) 

 4 

7.2.2  AC 2 

 7.2.2.1 

 TL-NY, TL-MY, E2K-�MY�, TL-T�Y 
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  E2E-X Y

 100  200 VAC 

 VL  VS 

VL = VS - (Output residual voltage × Number of sensors)

 3 

:

 2 

7.2.3  DC 3 

 7.2.3.1 

iL + (N - 1) × i <= Upper limit of proximity switch control output 

VS - N × VR >= Operating load voltage  



OMRON ELECTRONICS CO., LTD.

118

    N  =   

VR  =  

VS  =  

i    =  

iL  =   

 MY (24 VDC) 

 2 

 7.2.3.2 

 3 

 :   
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7.3

7.3.1

Shielded
3 x Sn

 Shielded 

3

 (3 x Sn) 

 Non-shield
3 x Sn

3 x
 dd

2 xSn

 Non-shield 

d       =     

Sn        =      

2 x Sn     =       2 

3 x d      =     

    3 
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7.3.2

 Non-shield 

3X
 Sn

Open spaceZone

Switching

3X
 Sn

Zone
Switching

3X Sn

3X
  S

n

2xb 2xb

Open space Open space

b     =   

Sn    =   

1.5 X b   =   

     1.5 

3 X Sn   =   

    3 

2 X b   =    

     2 
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7.3.3

 8 

 Non-shield  2 

 Shield  1 

8xSn

D D
2x D

Active face

Active face

DD
DActive face Active face

Active face

D =     

Sn =      Normal 

 :  
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8.1

(

)

(E2E ,E2E-X-U,E2EM,E2EH-X,E2EQ,E2EV,E2EY,E2EZ,E2F,E2FQ, E2F- 

D, E2AU, E2AX, E2S, TL-W, TL-N/TL-Q/TL-G, TL-M, E2EC, E2EC-M/Q, 

E2K-X,E2J)

 E2E-X2E1  2 .

 2 .
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8.2  (Sensitivity 

adjustment)

  ( )

8.2.1

(E2K-C, E2K-F, E2K-L, E2KQ-X) 

8.2.2

1)  ( - ) 

2)

(  +)  (  A) 

(Sensitivity adjustment)

( )
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3)  ( )

 (   B) 

4)  A  B  A 

 1.5 

8.2.3

(E2C/E2C-H, E2CY, E2J) 

8.2.3.1 E2C-G 4

1)  ( )

2)  ( NO/NC ) 

3)

 (  4 )

8.2.3.2 E2C-JC4A 

1)  OFF Delay 

2) ( )

3)

4)  ( )

5)  (NO/NC) 

A

B
  A  1.5 
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8.2.3.3 E2C-JC4AP                 

1)  (

1-3 ./  3 – 5 .)

2)  ( )

3)

4)  ( 40 ms) 

5)  ( )

6)  (NO/NC) 

8.2.3.4 E2C-WH4A (F) :  F  S3D8 

1)

(  1- 3  3 - 5 .)

2)  (NO/NC) 

3)  ( )

4)

 4  (Sensitivity adjuster) 

8.2.3.5    E2C-JC4CH, E2C-JC4DH, E2C-JC4EH 

1)

2)

(  1- 3  3 - 5 .)

3)  ( )

4)  (NO/NC) 



OMRON ELECTRONICS CO., LTD.

126

8.2.3.6 E2C-A  4A 

1)  (NO/NC) 

2)

*

3)  Differential Travel 

4)  ( ) ON 

, OFF 

5)

( ) ON , OFF 

6)

 (  4  ) 

*

E2C- A 4A

 : 

 1 

 :

 E2C-C20MA 

 E2C-CR5B + E2C-AM4A (  E2C-AK4A) 
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8.2.4

(E2C/E2C-H)

8.2.4.1  E2C-G 4 :  E2C-WH4A (F): 

1)

2)  (S)  S   0.8 

 (X) 

3)  X 

4)  S 
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8.2.4.2  E2C-JC4A (P)*, E2C-A 4A : 

1)

2)  MD  (Min)  (Max) 

3)

4)  (  Differential travel: 1%  5% 

)  MD 
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5)

*  E2C-JC4A (P)  Differential travel 

 3  5 

8.3

E2C-EDA

8.3.1  2 

 (E2C-EDA11/EDA41/EDA6/EDA8)

1)  ( )

2) ,  ( )

3)  2 

4)  (Threshold),  ( )

5)  SET  RUN 

6)  UP/DOWN 

7)  1   2 
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8.3.2

(E2C-EDA21/EDA51/EDA7/EDA9)

1)  ( )

2) ,  ( )

3)  Power Tuning 

4)  (Threshold),  ( )

5)  SET  RUN 

6) /

7)  Light ON  Dark ON 

8.3.3 (NO)  (NC) 

 E2C-EDA

 2  (E2C-EDA11/EDA41/EDA6/EDA8) 

1)  SET 

2)    MODE
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3)  UP/DOWN 

 : Normally open  : Normally Close 

4)  RUN 

:

 (E2C-EDA21/ EDA51/ EDA7/ EDA9) 

 NO/NC  (7) 

8.3.4  (Threshold)  3 

8.3.4.1  (Position teaching)

1)

2)  SET 
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3)  UP  DOWN  3 

4)  2 

8.3.4.2  (With and without object) 

1)

2)  SET 

3)  UP  DOWN
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4)

5)  UP  DOWN 

 2 

       

6)  RUN 

Over error :

 Fine positioning 

Low error :

 Fine positioning 
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8.3.4.3  (Without Object) 

 6% 

1)  SET

2)  UP  DOWN 

3)  UP  DOWN  3 

4)  RUN 

 :   

 (Manually Setting) 

1)  RUN 

2)  UP  DOWN   ( )



OMRON ELECTRONICS CO., LTD.

135

8.3.5

8.3.5.1  (Key Lock) 

1)  RUN 

2)  MODE  UP  3 

3)  2 

 :

”LOC”

8.3.5.2  (Initial Settings) 

1)  SET
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2)  UP  DOWN  3 

3)  UP  DOWN 

:    : 

4)  MODE  YES 

8.3.5.3  Fine positioning

(  2 )

 (1500)  

 Fine Positioning (FP) 
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8.3.5.4  Fine Positioning 

   

1)  SET

2)  MODE

3)  UP/DOWN  FP 

4)  MODE  RUN 

8.3.5.5

1)  RUN 

2)  MODE  3 

 1500
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 Error 

Over Error : 

Bottom Error: 

Timeout error :

(  MODE )

8.3.5.6

1)  RUN

2)   MODE  DOWN  3 
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A-1 

 ? 

 (

 Excess gain ratio) 

 E3T-ST11  1 

ModelSensing 
method Appearance Connectio

n method 
Sensing 
distance 

Operation 
mode NPN output PNP output 

Light-ON E3T-ST11 
*2*3 E3T-ST13 

1 m 
Dark-ON E3T-ST12 

*2*3 E3T-ST14 Through-
beam 

Slide-
view Pre-wired 

Light-ON E3T-ST21 
*3 E3T-ST23 

Excess gain ratio 

 (Threshold)    Excess gain ratio 

Excess gain ratio  1
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A-2 

 (  E3T)  Y  Excess gain ratio  X 

 Y  1 

 2.7  2.7 

 (Threshold) 

 :
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A-3 

 ? 

  “ ”     “ ”
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A-4 

 ? 

-  0.8 

 120 . (60*2) 

12 M
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A-5 

               

 :  

-
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A-6 

 ? 

,

 100 .

 225 .  255 .

 55 .

 :

 (Diffuse) 



OMRON ELECTRONICS CO., LTD.

A-7 

 ? 

 1

 2

 (

)

 ? 

 Sensitivity 

:



OMRON ELECTRONICS CO., LTD.

A-8 

 ? 

RED LED Sensor GREEN LED Sensor BLUE LED Sensor

Object colors 

Object colors Object colors 

Contrast



OMRON ELECTRONICS CO., LTD.

A-9 

 IP  ? 

 IP  IEC529 

   IP67 

IP
Second figure . . . Protection against water penetration 

First figure . . . Protection for human body and against solid foreign materials
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 IEC : 

Grade Protection Criteria

0  No protection   

1  Full penetration of 50-mm diameter of sphere not 

allowed. Contact with hazardous parts not permitted.   

2  Full penetration of 12.5-mm diameter of sphere not 

allowed. The jointed test linger shall have adequate 

clearance from hazardous parts. 

3  The access probe of 2.5-mm diameter shall not 

penetrate

4  The access probe of 1.0-mm diameter shall not 

penetrate

5  Limited ingress of dust permitted (no harmful deposit). 

6  Totally protected against ingress of dust. 

50

12.5 dia.mm

2.5 mm

1 mm

Dust protected

Dust tight
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 IEC : 

Grade Protection Criteria Examination method 

0 No particular 

protection 

No protection   No test   

1 rain Protected against 

vertically falling 

drops of water.   

Spray water downwards in vertical 

direction for 10 minutes using a water-

dripping test device.   

2 rain Protected against 

vertically falling 

drops of water with 

enclosure tilted 15° 

from the vertical.   

Tilt by 15° and spray water for 10 

minutes (2.5 minutes in each direction ) 

using a water-dripping test device. 

3 rain Protected against 

sprays to 60° from 

the vertical 

Spray water up to 60° in both directions 

from the vertical axis for 10 minutes 

using the test device shown below.   

200mm 

200mm 15°

Flow per water spray hole: 0.07 1/min 
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Grade Protection Criteria Examination method 

4 Water splash from 

all directions 

Protected against 

water splashed from 

all directions; limited 

ingress permitted.   

Spray water from all directions for 10 

minutes using the test device shown 

below.   

5 Housing jets from 

all directions 

Protected against 

low-pressure jets of 

water from all 

directions; limited 

ingress permitted   

Spray water from all directions for one 

minute per m² of external surface area 

and for a total time of no less than 3 

minutes using the test device shown 

below.   

6 Strong hosing jets 

from all directions 

Protected against 

strong jets of water, 

e.g. for use on ship 

decks; limited 

ingress permitted. 

Spray water from all direction for one 

minute per m² of external surface area 

and for a total time of no less than 3 

minutes using the test device shown 

below.   

2.5 to 3m 100 1/min 

Discharging nozzle dia.: 12.5 

2.5 to 3m 12.5 1/min 

Discharging nozzle dia.: 6.3 

Flow per water spray hole: 0.07 1/min 
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Grade Protection Criteria Examination method 

7 Temporary

immersion 

Protected against the 

effects of immersion 

between 15cm and 

1m.   

Submerge for 30 minutes at the depth of 

1 m (if the device is located lower than 

850mm)

8 Continuous 

immersion 

Protected against 

long periods of 

immersion under 

pressure

Test according to the conditions agreed 

upon between the manufacturer and 

user.

 JEM : 

Grade Protection Criteria Examination method 

F Oil proof Protected against 

improper operation 

due to oil drops or 

spray from any 

direction.

No penetration of oil to the extent of 

interfering with proper operation after 

dropping the specified cutting oil on a 

test device for 48 hours at a rate of 0.5 

per hour.

G Oil resistant Protected against 

penetration of oil 

drops or spray from 

any direction. 

No penetration of oil after dropping the 

specified cutting oil on a test device for 

48 hours at a rate of 0.5  per hour. 

1m 
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 NPN  PNP ? 

 NPN  PNP 

 Standard, High resolution, Super high 

speed  ? 

Standard Mode   : 

High resolution Mode   : 

Super High speed Mode   : 
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