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Description

ON

Small difference

ES SeriesES Series
Long detecting distance
A separate amplifier gives the ES Series twice the detecting distance
of self-contained proximity sensors.

Detecting distance can be easily adjusted
The ES Series doesn’t need
precise adjustments to sensor
position during setup. You can
adjust the detecting distance using
the adjustment trimmer after the
sensor head is installed or during
operation, when necessary.
Because of its small hysteresis, the
ES Series can detect minute height
differences of continuously moving
objects.

Dust cover (ES-X38)
The ES-X38 is equipped with a
dust cover to protect the amplifier.
The hinged cover remains on the
amplifier when opened or closed.

17 models of sensor heads available
Sensor heads are available in sizes ranging from 2.8 mm to 90.0 mm in
diameter.

• Protected cable
(EH-305S/308S/110S)

The sensor cable is encased in a
stainless steel spiral tube to
prevent breakage.

• Compact size (EH-402)
The smallest ES Series proximity
sensor, with a sensor head 2.8
mm in diameter, offers the
maximum detecting distance of 7
mm.

• Space-saving (EH-614A)
The ES Series thin-type sensor
is only 4.8 mm thick, enabling it
to be installed in areas of limited
space.

• Resistant to welding spatter
(optional)
The Teflon® cap protects the
sensor head (EH-308/110/114)
from welding spatters.

• Oil-resistant (EH-108)
Precision-machined stainless
steel and a special sealing
mechanism makes the EH-108
highly resistant to oil.

Features
● Detecting distance twice that of conven-

tional sensors
● Detecting distance easily adjustable
● Wide range of sensor head types available
● Built-in alarm output

Detecting Distance

Shielded – Up to 8 mm

Non-shielded – Up to 70 mm

Long-distance
Separate-amplifier
Proximity Sensors
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Applications

Selection Chart

S
h

ie
ld

ed
N

o
n

-s
h

ie
ld

ed

2.8 mm dia.

2.8 mm dia.

14.5 mm dia.

22 mm dia.

30 mm dia.

40 mm dia.

90 mm dia.

3.8 mm dia.

5.4 mm dia.

5.4 mm dia.

8 mm dia.

8 mm dia.

M8

M10

M10

M14

t=4.8 mm

70 mm
(35 mm)

Type ShapeSize Detecting distance Model

Cylindrical, 
with spiral tube

Cylindrical, 
with spiral tube

Threaded, 
with spiral tube

Threaded

Threaded

Cylindrical

Cylindrical

Cylindrical

Cylindrical

Cylindrical, 
threaded

Threaded, 
oil-resistant

Thin

EH-440

EH-430

EH-422

EH-402

EH-114

EH-110S

EH-110

EH-108

EH-308S

EH-308

EH-305S

EH-305

EH-303A

EH-302

EH-614A

EH-416

EH-290

Maximum detecting distanceStable detecting distance

36 mm
(18 mm)

25 mm
(12 mm)

18 mm
(9 mm)

13 mm
(6 mm)

7 mm
(3 mm)

8 mm
(5 mm)

8 mm
(5 mm)

5 mm
(2 mm)

5 mm
(2 mm)

5 mm
(2 mm)

3 mm
(1 mm)

3 mm
(1 mm)

2 mm
(0.8 mm)

1.2 mm
(0.6 mm)

5 mm
(2 mm)

2.5 mm
(1.5 mm)

Sensor head

Detection of E-ring insertion Checking of part ID affixed to
pallet

Determination of transistor
placement

Confirmation of seating of piston
to be drilled
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Amplifier

Specifications

1. Not designed for immersed use.

Sensor head

Shape Power supply Output Output mode Model 

ES-32DC

ES-X38

N.O./ N.C. selectable

N.O./ N.C. selectable

NPN  200 mA (40 V) max.

NPN 100 mA (40 V) max.

10 to 28 VDC

12 to 24 VDC

epyT
dedleihS

lacirdnilyC dedaerhT

ledoM 203-HE A303-HE 503-HE 803-HE 011-HE

egnargnitcetedelbatS mm6.0ot0 mm8.0ot0 mm1ot0 mm2ot0 mm5ot0

ecnatsidgnitcetedmumixaM mm2.1 mm2 mm3 mm5 mm8

tcejboelbatceteD )slatemsuorrefnonrofscitsiretcarahCees(slatemsuorreF

)mm1=t,nori(tegratdradnatS mm5x5 mm5x5 mm5x5 mm01x01 mm01x01

ytilibataepeR mm200.0 mm200.0 mm200.0 mm500.0 mm500.0

siseretsyH mm40.0 mm50.0 mm50.0 mm40.0 mm40.0

noitautculferutarepmeT 32+taecnatsidgnitcetedfo)%02+ot01-:203-HE(.xam%01± ° 06+ot01-(C ° )C

gnitarerusolcnE 76-PI 76-PI 76-PI 76-PI 76-PI

erutarepmettneibmA 06+ot01- °C 06+ot01- °C 06+ot01- °C 06+ot01- °C 06+ot01- °C

m-3dnastungnidulcni(thgieW
)elbac

g92.xorppA g83.xorppA g54.xorppA g74.xorppA g55.xorppA

epyT
dedleihS

dedaerhT nihT tnatsiser-liO

ledoM 411-HE A416-HE 801-HE .1

egnargnitcetedelbatS mm5ot0 mm5ot0 mm5.1ot0

ecnatsidgnitcetedmumixaM mm8 mm8 mm5.2

tcejboelbatceteD )slatemsuorrefnonrofscitsiretcarahCees(slatemsuorreF

)mm1=t,nori(tegratdradnatS mm51x51 mm51x51 mm01x01

ytilibataepeR mm500.0 mm500.0 mm500.0

siseretsyH mm50.0 mm50.0 mm70.0

noitautculferutarepmeT 32+taecnatsidgnitcetedfo.xam%01± ° 06+ot01-(C ° )C

gnitarerusolcnE 76-PI 76-PI 76-PI

erutarepmettneibmA 06+ot01- °C 06+ot01- °C 06+ot01- °C

m-3dnastungnidulcni(thgieW
)elbac

g26.xorppA g75.xorppA g15.xorppA
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Amplifier

epyT

ebutlaripS;dedleihS dedleihs-noN

lacirdnilyC dedaerhT lacirdnilyC
dnalacirdnilyC

dedaerht

ledoM S503-HE S803-HE S011-HE 204-HE 614-HE

egnargnitcetedelbatS mm1ot0 mm2ot0 mm2ot0 mm3ot0 mm6ot0

ecnatsidgnitcetedmumixaM mm3 mm5 mm5 mm7 mm31

tcejboelbatceteD )slatemsuorrefnonrofscitsiretcarahCees(slatemsuorreF

)mm1=t,nori(tegratdradnatS mm5x5 mm01x01 mm01x01 mm01x01 mm02x02

ytilibataepeR mm200.0 mm500.0 mm500.0 mm200.0 mm210.0

siseretsyH mm50.0 mm40.0 mm40.0 mm40.0 mm50.0

noitautculferutarepmeT 32+taecnatsidgnitcetedfo).xam%01-,%03+:204-HE(.xam%01± ° 06+ot01-(C ° )C

gnitarerusolcnE 76-PI 76-PI 76-PI 76-PI 76-PI

erutarepmetnoitarepO 06+ot01- °C 06+ot01- °C 06+ot01- °C 06+ot01- °C 06+ot01- °C

thgieW
)elbacm-3dnastungnidulcni( g67.xorppA g88.xorppA g001.xorppA g82.xorppA g27.xorppA

epyT
dedleihs-noN

dedaerhtdnalacirdnilyC lacirdnilyC

ledoM 224-HE 034-HE 044-HE 092-HE

egnargnitcetedelbatS mm9ot0 mm21ot0 mm81ot0 mm53ot0

ecnatsidgnitcetedmumixaM mm81 mm52 mm63 mm07

tcejboelbatceteD )slatemsuorrefnonrofscitsiretcarahCees(slatemsuorreF

)mm1=t,nori(tegratdradnatS mm52x52 mm03x03 mm04x04 mm051x051

ytilibataepeR mm20.0 mm520.0 mm730.0 mm570.0

siseretsyH mm60.0 mm80.0 mm1.0 mm2.0

noitautculferutarepmeT
ecnatsidgnitcetedfo).xam%01-,%03+:204-HE(.xam%01±

32+ta ° 06+ot01-(C ° )C

gnitarerusolcnE 76-PI 76-PI 76-PI 76-PI

erutarepmetnoitarepO 06+ot01- °C 06+ot01- °C 06+ot01- °C 06+ot01- °C

thgieW
)elbacm-3dnastungnidulcni(

g571.xorppA g522.xorppA g082.xorppA g056.xorppA

epyT CD

ledoM NPN CD23-SE 83X-SE

ylppusrewoP CDV82ot01 CDV42ot21

noitpmusnocrewop/tnerruC .xamAm81 .xamAm52

emitesnopseR .xamsm1 .xamsm1

noitautculferutarepmeT
32+taecnatsidgnitcetedfo%8± °C

05+ot0( ° )C

tnemtsujdaytivitisneS remmirtnrut-51

edomnoitarepO )elbatceleshctiws(.O.N/.C.N

rotacidnI .DELdeR:tuptuO

tuptuolortnoC
04(Am002:NPN
laudiseR,.xam)V
.xamV1:egatlov

04(Am001:NPN
laudiseR,.xam)V
.xamV1:egatlov

tuptuomralanoitcennocsiD
.xam)V04(Am001:NPN
.xamV1:egatlovlaudiseR

)emitFFO(tnerrucegakaeL — —

erutarepmettneibmA 05+ot0 °C 05+ot0 °C

thgieW g84.xorppA
g76.xorppA

)elbacm-2gnidulcni(



Proxim
ity 

Sensors3

Long-distance Separate-amplifier Proximity SensorsES

194

Adjustment

B

Lights when target
is in place

A

Indicator
turns off

Optimal
position

Detecting range

Trimmer
Lights when
there is no
target

B

A

Indicator
lights

Optimal
position

Detecting range

Trimmer
Turns off when
there is no target

Turns off when 
target is in place

Connections

ES-32DC ES-X38

1

2

4

5

6

Sensor head

Shield
(Alarm output)

10 to 28 VDC

(Control 
output)

Load

Load
3

Brown

Black

12 to 24 VDC

Blue

Orange

Sensor head

Shield
Load

Load

(Control output)

10 to 28 VDC

M
ai

n 
ci

rc
ui

t

4

6

5

3

LoadLoad

(Alarm output)

Brown

Blue

12 to 24 VDC

Black

Orange

(Control output)

(Alarm output)

Load

Load
M

ai
n 

ci
rc

ui
t

Input/Output Circuits

ES-32DC

NPN

ES-X38

NPN

NEAR-ON operation

1. With the target in place, turn the
trimmer clockwise and find point A
at which the output indicator
lights. (If the output indicator is
already lit, turn the trimmer
counterclockwise.)

2. With the target removed, again
turn the trimmer clockwise and
find point B at which the output
indicator lights.

3. Set the trimmer midway between
points A and B. The output circuit
will now actuate when the output
indicator lights.

NEAR-OFF operation
1. With the target in place, turn the

trimmer clockwise and find point A
at which the output indicator turns
off. (If the output indicator is
already off, turn the trimmer
counterclockwise.)

2. With the target removed, again
turn the trimmer clockwise and
find point B at which the output
indicator turns off.

3. Set the trimmer midway between
points A and B. The output circuit
will now actuate when the output
indicator lights.

Both NEAR-ON and NEAR-OFF modes are available
NEAR-ON mode uses a normally open relay that closes when the target is detected. NEAR-OFF mode uses a normally
closed relay that opens when the target is detected.
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Operation mode selector switch
ES-32DC:
Use a screwdriver to set the position of the operation
mode selector switch, located in the lower part of the
controller.

A
B

OUT SENS MODE

N.O N.C

ES-X38

Output indicator
Sensitivity adjustment
trimmer

NEAR-ON (N.O.)

NEAR-OFF (N.C.)

Operation mode
selector switch

A: NEAR-ON
Operation mode (N.O.)

B: NEAR-OFF
Operation mode (N.C.)

ES-X38:
Set the operation mode selector switch provided on the
panel.

Characteristics

0

Sensor

Y

X

0
-2 -1 0 1 2

100% of rated
detecting
distance

50% of
rated detecting
distance

D
et

ec
tin

g 
di

st
an

ce
 Y

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Standard
Target

Distance X

X (mm)

EH-302 EH-303A

0
X (mm)-1.5 1.5-1 -0.5 0.50 1

0.75

0.6

0.45

0.3

0.15

1

0.8

0.6

0.4

0.2

50 % 50 %

100 %
100 %

Sensor headSensor head

0
-4 -2 0 2 4

EH-308/308SEH-305/305S EH-110/110S

X (mm)
0

-4 -2 0 2 4 X (mm)-3 -1 1 3

2

1.5

1

0.5

2.52.5

2

1.5

1

0.5

50 %

100 % 100 %

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Sensor head Sensor head

0

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

-2 -1 0 1 2 X (mm)

1.25

1

0.75

0.5

0.25

50 %

100 %

Sensor head

50 %

Detecting range (Typical)

EH-114 EH-614A

-2 0 2
0

X (mm) -2 0 2 X (mm)-8 -6 -4 4 6 8 -4-8 -6 4 6 8
0

5

4

3

2

1

5

4

3

2

1

50 % 50 %

100 %

100 %

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Sensor head Sensor head
-1 0 1

EH-402

-2
0

X (mm)2

4

3.5

3

2.5

2

1.5

0.5

1

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
) 100 %

50 %

Sensor head

These graphs show variations in detecting
distance measured by moving the target
parallel to the sensor head for a distance
50% and 100% of the stable detecting
distance.
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0
2 4 6 8 10 12 14 16 18 20

1.2

1

0.8

0.6

0.4

0.2

EH-305/305S

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Detecting distance adjusted to
1 mm using 20 mm steel plate

Aluminum

Copper

Brass

Iron

Stainless steel

2 4 6 8 10 12 14 16 18 20
0

2 4 6 8 10 12 14 16 18 20
0

EH-110/110SEH-308/308S
2.8

2.4

2

1.6

1.2

0.8

0.4

2.4

2

1.6

1.2

0.8

0.4

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Aluminum

Copper

Brass

Iron

Stainless steel

Detecting distance adjusted to
2 mm using 20 mm steel plate

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Detecting distance adjusted to
2 mm using 20 mm steel plate

Aluminum

Copper

Brass

Iron

Stainless steel

0
00

0 X (mm)

EH-416 EH-422 EH-430

0
-10 -5 -15 -10 -5 5 10 15X (mm)105

7

6

5

4

3

2

1

9

7

6

5

4

3

2

1

15

12.5

10

7.5

5

2.5

0 X (mm)-10 -5 5 10

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

100 %

100 %
100 %

50 %
50 %

50 %

Sensor head Sensor head Sensor head

0 -2 0 2X (mm) X (mm)0 X (mm)

100 %

100 %

100 %

EH-440 EH-290 EH-108

-3 -1 31
00

-60 -40 -20 20 40 60-20 -10 10 20
0

25

20

15

10

5

50

40

30

20

10

1.5

1.25

1

0.75

0.5

0.25

50 %
50 %

50 %

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Sensor head

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Sensor head

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Sensor head

0

EH-302 EH-303A

0

t = 1 mm 

Y

X

Target

Sensor head

2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20

0.75

0.6

0.45

0.3

0.15

1

0.8

0.6

0.4

0.2

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Detecting distance adjusted to
0.6 mm using 20 mm steel plate

Aluminum

Copper

Brass

Iron

Stainless steel

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Detecting distance adjusted to
0.8 mm using 20 mm steel plate

Aluminum

Copper

Brass

Iron

Stainless steel

Detecting distance vs. size and material of target (Typical)

These graphs show variations in detecting
distance (Y mm), obtained by using square
metal plates (X x X x 1 mm, where X is varied)
after adjusting the detecting distance of the
sensor head to a stable detecting distance
using the standard target.
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EH-114

0

 

0
4 8 12 16 20 24 28 32 36 404 8 12 16 20 24 28 32 36 40

EH-614A
7

6

5

4

3

2

1

6

5

4

3

2

1

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Detecting distance adjusted to
5 mm using 40 mm steel plate

Aluminum
Copper

Brass

Iron

Stainless steel

One side of target X (mm)

D
et

ec
tin

g 
di

st
an

ce
 Y

 (
m

m
)

Detecting distance adjusted to
5 mm using 40 mm steel plate
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Detecting distance adjusted to
3 mm using 20 mm steel plate
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Detecting distance adjusted to
6 mm using 40 mm steel plate

Detecting distance adjusted to
9 mm using 40 mm steel plate

Detecting distance adjusted to
12 mm using 120 mm steel plate
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Detecting distance adjusted to 
18 mm using 120 mm steel plate

Detecting distance adjusted to
35 mm using 400 mm steel plate

Detecting distance adjusted to
1.5 mm using 20 mm steel plate
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Stainless steel

Aluminum
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Stainless steel

Aluminum
Copper

Brass
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Hints on Correct Use

Mounting
• Cylindrical type

Secure the sensor head
with a screw at a position 5
mm or more from the tip of
the head. (Tightening
torque: 2 N•m max.)

• Threaded type
When mounting the threaded-type sensor head, do not
tighten beyond the torque specified in the following
table.

ledoM euqrotgninethgiT

801-HE .xamm•N8

011-HE .xamm•N01

411-HE .xamm•N02

614-HE .xamm•N02

224-HE .xamm•N01

034-HE .xamm•N01

044-HE .xamm•N01

5 mm min.
M3 screw
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Amplifier unit (ES-X38)
Sensor cable end
treatment

Sensor cable connections
To connect the sensor
cable, insert the end of the
cable through the entry
port (1), tighten the screw
(2), connect the core wire
to the terminal (3), and
then tighten the screw (3).

•  For connections to the EH-422/430/440/290, contact
KEYENCE for more information.

Mounting/dismounting the amplifier unit on
DIN-rail or mounting bracket
Hook the rear of the
amplifier unit on the DIN-
rail. Push the amplifier unit
forward to hook the front of
the unit.
To dismount the amplifier
unit, push the unit forward
and unhook the front of the
unit.

How to use the attached sticker
Write the sensor number
on the rectangular sticker
and stick it on the dust
cover.
Stick the round sticker over
the round cover hole if the
sensitivity adjustment
trimmer setting should not
be changed.

Wiring
Use a coaxial cable to connect the sensor head to the
amplifier. Limit the length of extension to within 10 m (5 m
for models EH-302 and EH-402).

Surrounding metal
Shielded-type sensors can be flush-mounted in a metal
base. Sensors of the non-shielded type, however, should
be mounted according to the guidelines given below in
order to minimize interference from the surrounding metal.

Interference
When installing two or more sensors of the same model
face-to-face or in parallel, separate by the distance
specified in the following table to prevent interference.

[Note]
The above figures apply when the trimmer is turned to its
optimal position for stable detection. The figures in
parentheses apply when an optional interference preven-
tion adapter is connected parallel to the sensor head
(Except for ES-X38). Contact KEYENCE for further
information.

ledoM ).nimmm(D ).nimmm(d

204-HE 02 51

614-HE 03 01

224-HE 54 02

034-HE 07 52

044-HE 001 03

092-HE 062 03

 øD

d

Shield

8 6 10

ecnatsiD ).nimmm(ecaf-ot-ecaF ).nimmm(lellaraP

ledoM

203-HE )1(2 deriuqerecapsoN

A303-HE )1(2 deriuqerecapsoN

)S(503-HE )3(5 deriuqerecapsoN

)S(803-HE 01 )7( deriuqerecapsoN

)S(011-HE )4(7 )deriuqerecapson(53

411-HE )6(11 )deriuqerecapson(93

A416-HE 11 )6( )deriuqerecapson(46

204-HE 35 )21( )11(32

614-HE 11 )7( )deriuqerecapson(511

224-HE )9(62 )deriuqerecapson(221

034-HE 14 )41( )deriuqerecapson(052

044-HE 83 )92( )deriuqerecapson(003

801-HE 7 )4( deriuqerecapsoN

Rectangular sticker

Round sticker

* Fold back the shielded cable over
the sheath.

(2)

(3)

(1)
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Unit: mm
Sensor head

EH-302

EH-303A

EH-305

EH-305S

EH-308

EH-308S

EH-108

EH-110

EH-110S

EH-114

EH-290

Dimensions

300025

Across-flats: 12, t = 3

M8 x P1

ø3 coaxial cable

300018

M10 x P1
Across-flats: 14, t = 3

ø3.2 coaxial cable

18

ø5.8

1000 2000
12

 ø7

spiral tube
* Minimum bending radius: 21.5

M10 x P1

ø3.2 
coaxial cable

Across-flats: 14, t = 3

300018

M14 x P1

Across-flats: 19, t = 3.5

ø3.2 coaxial cable

3000

7690

76

30

2

10

90

ø5.4
coaxial cable

4 x ø5.5
coaxial cableDetecting surface

300012

ø2 coaxial cable ø2.8

300018

 ø3.8 ø2.6 coaxial cable

3000

 ø5.4

18

ø3.2 coaxial cable

 ø5.4  ø5.4 ø4.1

18
18

2000

spiral tube

*Minimum bending radius: 15

1000

ø3.2 
coaxial cable

18

ø8

3000

ø3.2 coaxial cable

18

ø8  ø7

1000 2000
1 2

ø5.8

spiral tube

* Minimum bending radius: 21.5

ø3.2 
coaxial cable
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Amplifier

15
71

75

35.4 68

6.5

78 70

2 x ø4.5 

mounting hole

(1.5)

3.3

14

42

18

0.3

34 16.5

ø4, 4 X 0.15mm
2 

core

Cable length : 2 m

864

Slot* ø3.3 mounting hole

1

11

25

* Detail of slot

2121.5
3

ES-32DC

ES-X38

300020 15

Across-flats: 19, 
t = 3.5

M12 x P1

ø5.4 coaxial cable 

ø22

300025 20

ø30

M12 x P1

 ø5.4 coaxial cable 

Across-flats: 19,
 t = 3.5

30 25 3000

Across-flats: 19, t = 3.5

M12 x P1

ø5.4 coaxial cable

ø40

EH-422

EH-430

EH-440

Teflon® cap
(For protection against welding spatter)

Unit: mm

5

ø16

ø8.1

1

OP-3109 (for EH-308)

 OP-3108 (for EH-110)OP-3107 (for EH-114)

1
ø16

M10 x P1

5

ø20

M14 x P1

5

1

3000

107

30

4

3

14

10

6

4.8 1.6

6

2.7

Detecting 
surface

2.5

ø3.2 coaxial cable

2 x ø3.3

mounting hole

EH-614A

3000

ø2.8

10
20

ø2 coaxial cable

EH-402

30006 14

ø14.5

ø3.2 coaxial cable 

M16 x P1

Across-flats: 21, t = 4

EH-416


