Proximity Amplifier-in-cable Small Proximity Sensors

Sensors EM Series

Features

I Ultra-small sensor head

1 Amplifier and operation indicator built into cable
1 Strong, flexible cable

1 IP67 waterproof housing

C€

o Check Technical Guide >>> P.658 |
v CAD www.keyence.com/cadg

Description

Compact sensor heads Flexible cable

With a sensor head diameter as small as 3 mm 0.12" for the The output cable is made of a high-tensile copper alloy giving it 5
cylindrical type and M5 for the threaded type, the EM Series times greater flexibility than conventional sheathed cables.

sensor is an effective space-saver.

047"
»—12 mm
20.12" T
23 mm |
Short length Visible output indicator
The sensor head is half the length of conventional M8-sized self- The output indicator is located on the amplifier housing installed
contained proximity sensors. in the cable, enabling sensor operation to be easily confirmed.

This enables the EM Series to be installed in limited spaces,
thereby broadening its range of applications.

Conventional M8-type sensor

Applications

Detection of presence/absence of small holes Confirmation that target is in transfer press grips Cam switch
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Selection Chart

Amplifier-in-cable Small
Proximity Sensors

|EM

Shape Detecting distance Model Type
- EM-030 NPN Photoelectric
23 mm ¢0.12" [ — == 0.6 mm 0.02"
EM-030P PNP sensors
EM-038 NPN Safety Light
23.8 mm 20.15" [ e— 0.8 mm 0.03" i
EM-038P PNP Curtains
EM-005 NPN Ultrasonic/
M5 T — 1 mm 0.04" Proximity Sensors
EM-005P PNP y
Pressure
H NPN
05.4 mm 00.21" C— 1.2 mm 0.05" EME0-4 Sensors
EM-054P PNP
H NPN PLCs
28 mm 20.31" [ o 2 mm 0.08" EEI\II:,IOOSBO(:’ PNP
a NN Counters,
EM-010 Timers
M10 2 mm 0.08"
e EM-010P PNP
NEN Bar Code
- m@_ 4 mm 0.16" EM-014 Readers
EM-014P PNP Vision
Systems
High Precision
Sensors
. pn . Displacement
SpeCIflcatlonS Sensors
Optical
Micrometers
T Shielded Analog Sensor
e Cylindrical Threaded Cylindrical Threaded ooy trollers
Model [ NPN EM-030 EM-038 EM-005 EM-054 EM-080 EM-010 EM-014 Vid
[PNP EM-030P EV-038P EM-005P EV-054P EV-080P EM-010P EM-014P Microseo p‘;g
Size 3mm 0.12" dia. | 3.8 mm 0.15" dia. M5 54 mm 0.21" dia. | 8 mm 0.31" dia. M10 M14
q . 0.6 mm 0.02" 0.8 mm 0.031" 1.0 mm 0.04" 1.2 mm 0.05" . 4.0 mm 0.16" Laser
Detecting distance +15% +15% +15% +10% 2.0 mm 0.08" £10% +10% Markers
Detectable object Ferrous metals (see Characteristics for non-ferrous metals)
Standard target . . . .
(iron, t=1 mm 0.04) 5x5mm 0.20 6 x6 mm 0.24 10 x 10 mm 0.39 15 x 15 mm 0.59
Hysteresis 10% max. of detecting distance
Response frequency 1.2 kHz
Operation mode N.O. FW
Temperature fluctuation +10% max. of detecting distance at +23°C (73.4°F), within -10 to +70°C (14 to 158°F) “
Control output NPN/PNP: 200 mA (40 V) max., Residual voltage: 1 V max.
Power supply 10.8 to 30 VDC, Ripple (P-P) 10% max. " EZ/EV
Current consumption 12 mA max.
Enclosure rating IP67 ES
Ambient temperature -25 to +80°C (-13 to 176°F), No condensation ED
Relative humidity 35 to 95%, No condensation
Housing Stainless steel Cr-plated brass ET
Weight (includi ts and
z_re]!lg 6.((;”5;[;';';9 nuts an Approx. 36 g Approx. 38 g Approx. 40 g Approx. 42 g Approx. 50 g Approx. 60 g TA
1. Make sure that the power voltage stays within 10.8 V/ to 30 V even if it is affected by ripple effects.
Output Circuits
NPN PNP
l Brown
'§ Control 5 Control
= Black  output | = output L
E == 10.8 t0 S == 10.8 to
= 30 VDG £ 30 VDC
= =
Blue
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Characteristics

Detecting range (Typical)

EM-030(P)/038(P)/005(P)/054(P)

EM-080(P)/010(P)/014(P)

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

EM-030(P)

T T T
Y ‘ Standard target: iron Y ‘ Y t=0104” ‘
=éjr_tx 'ﬁzﬁx %E‘%X
EM-054(P EM-014(P, Iron "
= 1.2 ey /y‘k() 0.05" 5 4 014(P) 0.16" € 0.6 ! 0.02!
£ ] ENOSP) - £ — ] £ / ‘
N — = — . — g > i
E - 7 EM038(F) E, 8 04 T Stainless steel | | o
c = ©
8 8 EM-010(P) k7 — ‘
% V2 ?Q \ " % 2 %M'OSO(P) 4 ga 0.3 - Bra§s 1"
S 06 S 0.02 S X 008" @ » — 00
c \ - - c L £ —
£ , \/‘ )( |\ EM030P) £ 8 / ™~ Aluminum
2 RS S U 2 3 :
5] /N 5] A it
a Ak a 0.1 Copper{ 0.01
AR 7
! P
0 [i 14 o o
-2 -1 1 2 -5 2.5 5 2 4 6 8 10 12 14
-0.08" -0.04" 0.04" 0.08" -0.20" -0.10" 0.10" 0.20" 0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 0.55"
Distance X (mm) Distance X (mm) One side of target X (mm)
EM-038(P) EM-005(P) EM-054(P)
Vo t=1 Yo t=t [ Y, t=1
04" : 0.04"
08 :E‘:.i’:jx Iron . :EJ:TEX Iron oos s éiﬁx ron_| o
£ 0 : £ 10 S ¥ 05"
i % ,% Stainless steel >
8 o6 002" 3075 40030 8§ 09 B 0.04"
] L~ [~ Stainless steel s 5 / [™_Stainless steel
X7 /\ | 2 o \
2 04 02 2 05 Brass ooy 5 06|/ I 002
. T .02" E h 1 ! = 0. .02"
£ ™~ Brass £ + £ /
2 ~ f o — Aluminum 5
@ f © — b
0 o2 ™~ Aluminum _{o . Q 25 ‘ 001" O 03 /] Brass | 1"
Copper Copper /k——\ = ‘
L AllTumlnu‘m
0 ol o Copper T T
6 8 10 12 14 2 10 12 14 2 4 6 8 10 12 14
0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 0.55" 0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 0.55" 0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 0.55"
One side of target X (mm) One side of target X (mm) One side of target X (mm)
EM-080(P) EM-010(P) EM-014(P)
Y =1 Y =1, ‘ Y s =l ‘
0.04" E X
%E‘%X Iron MX Iron %X Iron ,
£ 2 008 = 2 — 008" £ 4 "1 0.6
> / > /'\ Stainless steel > 74 Stainless steel
g 15 006" g 15 —o0s & 3 = — 012"
c / . = %
S Stainless steel £ @
3 3 o Brass , © — Brass .
> 1 004 = 1 — =004 2 2 — - 0.08
'*é "é /—\\ Aluminum S / /ﬁ§ AILmlnur‘n
5 ™~ Brass k] / ~— | 8 Copper .
Q 05 ——002" O 05 Copper0-02" 1 0.04
T~ Aluminum PP
\ \
‘Copqer
2 4 6 8 10 12 14 2 4 6 8 10 12 14 2 4 6 8 10 12 14
0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 0.55" 0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 055" 0.08" 0.16" 0.24" 0.31" 0.39" 0.47" 0.55
One side of target X (mm) One side of target X (mm) One side of target X (mm)
Hints on Correct Use
Mounting
. . L]
* OYlindrical type J\?r:eaded tyge the threaded-t head, do not
Secure the sensor head with a screw at 5 oo G0 L i h?n rr;oun ”(;gth et reade yfp N ds_entior ; ﬁa ’ Otngl
a position 5 mm 0.20" or more from the ’H‘ Ighten beyon € torque specified In tne Tollowing table.
tlp of the-. head. Model Tightening torque
[Tightening torque: 0.4 Nem] EM-005(P) 1.5 Nem max.
EM-010(P) 10 Nem max.
EM-014(P) 20 Nem max.
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Amplifier-in-cable Small
Proximity Sensors

Surrounding metal

When embedding the sensor in an iron base, follow the

Wiring

Limit the length of extension to within 50 m 164.0". The sensor

|EM

Photoelectric

guidelines given below in order to minimize interference from cable (coaxial cable) must not be extended or cut. Sensors
the surrounding metal. Safety Light
L Interference Curtains
When installing 2 sensors of the same model face-to-face or in - ,m,l’“g?:s':j:‘s/
oD parallel, separate by the distance specified in the following table ximity
|_| |<_d:1 ! to prevent interference. Pressure
Sensors
Model Distance
Model L (mm Inch min.) | D (mm Inch min.) | d(mm Inch min.) Face-to-face (mm Inch min.) Parallel (mm Inch min.) PLCs
EM-030(P) 4016 60.24" 5020 EM-030(P) 12 (1) 0.47' (0.04) 11 (0) 0.43" -
EM-038(P) 40.16' 7.6 0.30" 50.20" EM-038(P) 15 (1) 0.59' (0.04) 12 (0) 0.47 O‘T“ITnf:S
EM-005(P) 40.16' 10 0.39" 5020 EM-005(P) 12 (1.5) 0.47" (0.06") 13 (0) 0.51"
EM-054(P) 40.16" 10.8 0.43" 50.20" EM-054(P) 20 (1.5) 0.79" (0.06") 18 (0) 0.71" Bar Code
EM-080(P) 50.20' 16 0.63" 80.31" EM-080(P) 24 (2.5) 0.94' (0.10) 23 (0) 0.91" Readers
EM-010(P) 5 0.20" 20 0.79" 80.31" EM-010(P) 20 (2.5) 0.79" (0.10") 25 (0) 0.98" Vision
EM-014(P) 50.20' 28 110" 8031 EM-014(P) 40 (4.5) 1.57° (0.18) 34 (0) 1.34" Systems
[Note] High Precision
The values in parentheses apply to the alternate-frequency type. Sensors
B . Displacement
Dimensions (7.’ Download » www.keyence.com/cadg Sensors
. Optical
Unit: mm  Inch Micrometers
EM- P EM-010(P
030(P) 010(P) Analog Sensor
047" 45 750 149" 0.71" 1575 142" 00.13" Controllers
~1 2*«—400—»—36@» 00.13" , 18 400 36—3 ©3.3, 3-core x 0.15 mm? Video
20.23" - 93.3, 3-core x 0.15 mm 250 le | h-2m. 6.6 .
58  £2 /Cablelength:2m 66 058 0] Gable length: 2 m. Microscopes
3 oil-resistant alp 00.23" N\ Laser
QOQ:Z" i 20.08" Il RRED Markers
. ; . . . 20.
£2.1 coaxial cable oil-resistant \ M10 x P1\z3.3 coaxial cable, oil resistant
EM-038(P) Across-flats: 14, t=3 0.55", 1=0.12"
0.55" 15.75" 142"
«14-~}——400 36 20.13" EM-01 4(P) FW
0%22 03.3, 3-core x 0.15 mm?
958 S Cable length: 2m 6.6 " “
| 00.23" / Cirociston: 0121 15.75" 142" 00.13" ,
03.8 r > ) :é_ — 400 36 Y 3.3, 3-core x 0.15 mm: EZ/EV
00.15" 20.08" 058 032 Cable length: 2 m, oil-resistant
02.1 coaxial cable oil-resistant m hmg 6.6' ES
EM-005(P) — =:><— ED
" . . 00.13"
«01781» 120705 1;62 0045" M14 x P1\ ©3.3 coaxial cable, oil-resistant ET
8.2 3.3, 3-core x 0.15 mm? Across-flats: 19, t=3.5 0.75", t=0.14" TA
058 0% Cable length: 2 m, 6.6
0023 y_Oil-resistant Detail of output indicator
\ M5 x P0.5 90.08'92.1 coaxial cable oil-resistant s Output indicator
Across-flats: 8, t=3 0.31", 1=0.12" "
0.06 ‘
EM-054(P) e e
0.63" . . "
1 406, s 0013 025
82 93.3, 3-core x 0.15 mm?
0.32" Cable length: 2 m, 6.6' - .
228 ; i =m Amplifier mounting bracket (standard)
5.4 1 J % 04 00.16"
¢0.21" \. 00.13"
©3.3 coaxial cable 00.13"
oil-resistant 2 x 3.2 mounting hole
EM-080(P) _
’ \\
T S e |G
f— 7 0.39"
2 Fant h
s 0% & Sk
| 20.23" N\, 23 ’Lo.zz"
o8 | e § -—>D<- 20 30,09 — 5.7
gl B 0.79" 0.12'
20.31 , b7 — (7.5
00.13" 00.13 , 102 0.28" 0.30"
03.3 coaxial cable, oil-resistant /©3.3, 3-core x 0.15 mm 26

Cable length: 2 m, 6.6' oil-resistant

www.keyence.com




