OomRron.

E3X-NA

User-Friendly Fiber-Optic Amplifier

Solve Your Basic Sensing Challenges
Easily with the E3X-NA Series

m Streamlined features provide basic sensing
immediately after plug-in

m Wire-saving amplifiers reduce installation
time and minimize space requirements

m Master/slave connector design affords
connectivity for up to 16 wire-saving
amplifiers

m Use the LED bar display to quickly confirm
sensor performance

m Optical communication design prevents
mutual interference for up to 5 amplifiers

m Green LED models address mark-detecting
applications

m High-speed models have a response time
of 50 us

m Select a water-resistant model (IP66 rating)
using an M8 connector

m Prewired water-resistant models are available

Ordering Information:
Amplifier Units, Connectors, Accessories and Fiber-Optics

m Amplifier Units with Cables

Type Part number Control output Appearance
NPN output PNP output

Standard E3X-NA11 E3X-NA41 ON/OFF

High-speed E3X-NA11F E3X-NA41F

Mark-detection E3X-NAG11 E3X-NAG41

Water-resistant E3X-NA11V E3X-NA41V




E3X-NA OmRrRON E3X-NA
m Connector-Ready Amplifiers (Order Connector Separately)

Item Part number Applicable connector Control output Appearance

NPN output | PNP output | (Order separately)
Wire-saving E3X-NA6 E3X-NA8 Master E3X-CN11 ON/OFF output
Slave E3X-CN12
Water-resistant E3X-NA14V E3X-NA44V XS3F-M421-4000-A
(M8 connectors) XS3F-M422-4000-A

m Amplifier Unit Connectors (Order Separately)

Note:  Stickers for Connectors are included as accessories.

Item Appearance Cable length

No. of conductors

Part number

Master Connector

ﬁ/ 2m
&

Slave Connector

3

E3X-CN11

E3X-CN12

m Combining Amplifier Units and Connectors (Each Sold Separately)

Refer to the following tables when placing an order. Amplifier Units and Connectors are sold separately.

Amplifier Units

Applicable Connectors (Order Separately)

Master Connector

Slave Connector

E3X-CN11 (3-wire)

E3X-CN12 (1-wire)

Type NPN PNP
Wire-saving models E3X-NA6 | E3X-NA8 +
Example: _When Using 5 Amplifier Units
Amplifier Units (5 Units) ‘ +

’ 1 Master Connector + 4 Slave Connectors

m Sensor I/0 Connectors (Order Separately)

Size Cable Appearance Cable type Part number
specifications
M8 Standard cable Straight connector 2m Four-core cable XS3F-M421-402-A
5m XS3F-M421-405-A
L-shaped connector 2m XS3F-M422-402-A
5m XS3F-M422-405-A

m Accessories (Order Separately)

Mounting Brackets

Appearance Applicable Quantity | Part number
models
E3X-NAC] 1 E39-L143
E3X-NALCIF
E3X-NAGL]
E3X-NACIV E39-L148
End Plate
Appearance Quantity Part number
1 PFP-M

m Fiber-Optic Cables

The E3X-NA amplifiers use Omron’s E32-series fiber-optic
cables. With a choice of over 80 sensing heads, you are sure to
find one that matches your application requirements. Refer to the
selection of E32 cables (listed with their respective sensing
distances) in the fiber section at the end of this data sheet. Order
fiber-optic cables separately.
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Specifications

m Amplifier Units
Ratings/Characteristics

Item Amplifier Units with Cables Connector-ready amplifier units
Standard models High-speed Mark-detecting Water-resistant Wire-saving | Water-resistant
detection models models models models (use M8
models connectors)
Output type NPN output E3X-NA11 E3X-NA11F E3X-NAG11 E3X-NA11V E3X-NA6 E3X-NA14V
PNP output E3X-NA41 E3X-NA41F E3X-NAG41 E3X-NA41V E3X-NA8 E3X-NA44V
Light source (wavelength) Red LED (680 nm) Green LED Red LED (680 nm)
(520 nm)
Supply voltage 12 to 24 VDC £10%, ripple (p-p): 10% max.
Current consumption 35 mA max. 35 mA max. 35 mA max.
(for 24-VDC
power supply)
Control output NPN/PNP (depends on model) open collector; load current: 50 mA max.; residual voltage: 1 V max.
Operation mode | Switch- Light-ON/Dark-ON operation
selectable
Response time 200 us max. for operation | Operation: 200 us max. for operation and reset respectively (See Note.)
and reset respectively 20 ps max.
(See note.) Reset:
30 ps max.
Sensitivity adjustment 8-turn sensitivity adjuster (with indicator)
Circuit protection Reverse polarity, output | Reverse Reverse polarity, output short-circuit, mutual interference prevention
short-circuit, mutual inter- | polarity, output | (optically synchronized)
ference prevention (opti- | short-circuit
cally synchronized)

Timer function OFF-delay timer: 40 ms (fixed)

Ambient illumination Incandescent lamp:10,000 lux max.
(receiver side) Sunlight:20,000 lux max.

Ambient temperature Operating: Groups of 1 to 3 Amplifiers: —25°C to 55°C (-13°F to 131°F)

Groups of 4 to11 Amplifiers: —25°C to 50°C (-13°F to 122°F)

Groups of 12 to16 Amplifiers: —25°C to 45°C (-13°F t0 113°F) with no icing or condensation
Storage: —30°C to 70°C (-22 °F to 158°F) with no icing or condensation

Ambient humidity Operating and storage: 35% to 85% (with no condensation)
Insulation resistance 20 MQ min. (at 500 VDC)
Dielectric strength 1,000 VAC at 50/60 Hz for 1 minute 500 VAC at 50/
60 Hz for 1 minute
Vibration resistance 10 to 55 Hz with a 1.5-mm double amplitude for 2 hrs each in X, Y and Z directions
Shock resistance 500 m/s?, for 3 times each in X, Y and Z directions
Enclosure rating IEC60529 IP50 (with Protective Cover attached) IEC60529 IP66 IEC60529 IEC60529 IP66
(with Protective | IP50 (with (with Protective
Cover attached) | Protective Cover attached)
Cover at-
tached)
Connection method Prewired (standard cable length: 2 m) Connector M8 connector
Weight (packed) Approx. 100 g I Approx. 110 g Approx. 55 g | Approx. 65 g
Material Case Polybutylene terephthalate (PBT)
Cover Polycarbonate Polyethersulfone | Polycarbon- | Polyethersulfone
(PES) ate (PES)
Accessories Instruction Sheet

Note:  When there are 8 or more Amplifier Units mounted side-by-side, the response time will be 350 us max.

m Amplifier Unit Connectors

Item E3X-CN11 E3X-CN12
Rated current 25A

Rated voltage 50V

Contact resistance 20 mQ max. (20 mVDC max., 100 mA max.)

(The above figure is for connection to the Amplifier Unit and the adjacent Connector. It does not include the conductor
resistance of the cable.)

Number of insertions 50 times (for connection to the Amplifier Unit and the adjacent Connector)
Material Housing Polybutylene terephthalate (PBT)

Contact Phosphor bronze/gold-plated nickel
Weight (packed) Approx. 55 g I Approx. 25 g
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E3X-NA

Nomenclature

m Amplifier Units

Sensitivity Indicator
8-Turn Sensitivity Adjuster

s/ mMA% TIMER
SENS b\‘ [ =113
1N AMIN
—— N e

Operation Mode Selector
Use to switch between

Light ON and Dark ON modes.
Timer Switch
ON: Timer function is ON.
OFF: Timer function is OFF.

Lock Button | |ncident level Indicators
Operation Indicator

m LED Bar Display
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.

Status of indicators Operation | Incident level
(in L/ON mode) indicator

(in LYON

mode)
Operation indicator Incident level indicators | Not lit Approx.

80% max. of
operating level

Not lit Lit (See note.)

Not lit Approx. 80%
to 90% of
operating level

Not lit orlit | Approx. 90%
to 110% of
operating level

Approx. 110%
to 120% of
operating level

Approx.
120% min. of
operating level

Note:  The indicator farthest to the right will be lit even if the incident
level is 0.
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Operation
m Output Circuits

Output | Model Mode Timing chart State of | Output circuit
selector output
transistor
NPN E3X-NA11 LIGHT Incident light Light ON - -
E3X-NA6 ON No incident light T v Operat
E3X-NAG11 | (L/ON) Operation indi ON ~ 1 Hperation
E3X-NAT1F Qpsratn indistor ON B i () idiator
ESX-NAIIY Output ON i
E3X-NA14V utpu : !
transistor OFF L %z?:or 4 Control output -12 to
Load (relay)  Operate _I:l_ circuit 7:\ 24VDC
Release : Blue
(Between brown and black) | 3
DARK Incident light :|_|: Dark ON .
ON No incident light o M8 Connector Pin Arrangement
(D/ON) Operation indicator ON
Qporaionindcstor N [ =
Output ON ® O
ur, N )
Load (relay) (;p;arate _I:l_ Note: Pin 2 is not used.
elease

(Between brown and black)

PNP E3X-NA41 LIGHT Incident light l:l Light ON -- --
E3X-NA8 ON No incident light T [ .
E3X-NAG41 (L/ON) Operation indi ON I~ ! Operation
E3X-NA41F (Orangey " e [ | (] indeator
E3X-NA41V outout on 9 zlg?:ﬁ;: 41\ Black Control output
EINAsEY wrksor  gpe [ | Sensor : N Tew
circuit 24VDC
Load (relay) Operate _:_
Release : Blue
3

(Between brown and black) |
DARK Incident light :I_I: Dark ON
ON No incident light T
D/ON Operation indicator ON

(B/ON) | Qraggnnaeer M [T

MR O o
transistor OFF -
Load (relay) Operate _:l_

Release Note: Pin 2 is not used.
(Between brown and blact

¥

M8 Connector Pin Arrangement

m Connectors (Sensor I/0 Connectors)

Terminal number Colorof cable
conductors
®0 o Vi
® @ [ &
S —f

XS3F-M421-402-A, XS3F-M422-402-A
XS3F-M421-405-A, XS3F-M422-405-A

Classification Color of cable | Connection Application
conductors pin number

DC Brown 1 Power supply (+V)
White 2 -
Blue 3 Power supply (0 V)
Black 4 Qutput

Note: Pin 2 is not used.
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Engineering Data (Typical)
m Parallel Operating Range
At max. sensitivity. (Use for optical axis adjustment at installation.)
E32-TC200 E32-T11L/T12L E32-T11R
€ 300 T T FX* £ 300 ‘ ‘an ’E‘ 200 ‘ ‘ v
£ E3X-NAGLT = £ L | £ 150 | | = ]
> 200 — | g | > 200 //\\ Yo | > E3X-NAGL) A F-—
g 9 E3X-NAGL] 2 100 —
S 100 \ 8 100 / \ g o NN
° N \ Y \ P S \
0 oy 04 06 08 T2 o.s/ 15 2 25 g/ o0z) 03 o4 /10-5 06 07
100 X / Distance X (m) 100 \ ‘ Distance X (m)  -50 R— / Distance X (m)
\ / N E3X-NAF / ~100 ~—— }
-200 A -200 ~ //\ ~150 - E3X-NALIF ——E3X-NA (V) —|
E3X-NALIF E3X-NALI (V) E3X-NALI (V)
-300 ‘ ‘ -300 ‘ —200
E32-T11 E32-TC200E E32-T24S
— 200 ‘ € 80 ‘ e 30 ———
E3X-NAG]
é 150 § 60 E3X-NAGL] 775@47 L £ L | ,er
ot RASE > .
E 100 § 40 ~ \ § // \‘W’
3 X} y \ 8 10 @,
% 50 > 2 20 k7
\ : i \
0 02/ 0. 0 50 Ji00 150 200 | 250 300 0 04 08 12 16 2
-50 " -20 \\ / Distance X (mm) __ N Distance X (m)
-100 E3X -40 ~ \ /
\/ 50 \ \
-150 -60 Rt
200 ESX-NA (V) | g0 E3X-NALIF E3X-NATI (V) a0 E3X-NALIF EBX-NACJ (V)
m Operating Range
With standard sensing target at max. sensitivity. (Use for the positioning of the object and Sensor.)
E32-DC200 E32-D11L E32-D11R/D12R
’g150 [ E 150 pET fg 30 ‘ ——
S 100 — 1] S0 : VrﬁY > 20 Eax-NAGO] ’ N
S E3X-NAGL] , | 8 E3X-NAGL] Y, | 8 |
8 50 g 50 / g 10 L
8 8 L a \/
0 200 300 400 0 5‘_,>\/ 300 400 500 0 40, 80 120 160 200
50 100 \ \ Distance X (mm) 0 100 20io \ \ Distance X (mm) g A \ Distance X (mm)
E3X-NACIF E3X-NACE \ s \
-100 E3X-NALI (V) -100 E3X-NALC] (V) -20
‘ EsX'N“\DF \ E3X-NAC (V)
150, 150! -30 \
E32-DC200E E32-D33 E32-L25L
e” N T E = poccr
> 10 Yl > 10 — v > 1y
8 E3X-NAG[] / |3 EaX-NACF I | Sos | W\
B 5 / é 5 2 / \
a a / a
P —
Oé 20 30 40 50 60 70 = =< 20 25 0 2 4 8] |10
10 E)istance X (mm) E;_ﬁo 13\ Distance X (mm) Distance X (mm)
5 -5
\
\ \ E3X-NAT (V) -05 //
-10 -10
E3X-NACIF  E3X-NAC (V) E3X-NALI (V)
-15 | | . L -15 -1 ‘
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m Number of Turns of Sensitivity Adjuster vs. Sensing Distance

E32-T11L E32-D11L

=12 — 400

NS

Distance (m
o
(o]
Distance (mm
w
o
o
N

E3X-NAT (V) /
/

0.6 y 200 E3X-NALI (V)
~
N k — 100 —
-
0.2 . \ // \
= EOX-NACF ESX-NATF
0 2 4 6 8 10 0 2 4 6 8 10
Number of turns Number of turns

Sensing Distance vs. Hysteresis
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E £
? 80 2
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g \/

/ 5
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Dimensions

Unit: mm (inch)

m Amplifier Units

Amplifier Units with Cables (with Mounting Bracket Attached)

Incident level indicators

A (See note 1.)

E3X-NA

E3X'NA1 1 Operation indicator Cable (See note 2.)
E3X-NA11F ) | ] ] é
E3X-NA41 \
E3X-NA41F reoe]
E3X-NAG11 e 1575 w92
E3X-NAG41 643(253) —
Two, 2.4 dia. m%]g)*‘ 386 58
4'7 Q
! U//_/ Mounting Holes
=T
“ 315 Two, M3
# U o= - %ﬁ
‘ 10.75 16—
| H H
l U 4%1 Hole for o‘pt‘ical communications (See note 3.)
—22.4 16— \ 2.4
—13 34.8 4
Two, 3.2 dia. holes Mounting bracket (E39-L143)
Stainless steel (SUS304)
3.4 44
| |- D

[N
=

i
L—zzA—N—m—»‘

The mounting bracket can also be used on side A.

2. With these models, a 4-dia., 3-conductor, vinyl-insulated round cable (conductor cross-sectional area: 0.45 mm 2 insulation
diameter: 1.1 mm) is used. Standard length: 2 m.

The hole for optical communications is for preventing mutual interference. There is no hole for E3X-NALIF models.

I
J

Note:

Water-Resistant Amplifier Units with Cables (with Mounting Bracket Attached)

E3X-NA11V
E3X-NA41V o -
25.95
(See note 2.)
Y VP A T A | = A
(| | PR W\ -
Operation indicator / L \ ‘
Incident level indicators A (See note 1.)
81.5 (3.21)
—~1 6.9 4= 40
il
| i
I
e LT
f ;(L 33 (1.29) w-
ol : £
il
9.9
jand
Pl S O &1
Y | u
39 34 43 239 16— \ s&lii;?::om-
~—14.4 37 | munications
. f~11.5 67.2 o6
Mounting Holes 23.9 16— Mounting bracket (E39-L148)
Two, M3 3.4 5.4 Stainless steel (SUS304)
%ﬁ LT [ [T] it 4 HWNH%
1o Tl [ I R ) P
1 [T i
54 34

Note: 1. The mounting bracket can also be used on side A.
2. With these models, a 4-dia., 3-conductor, vinyl-insulated round cable (conductor cross-sectional area: 0.45 mm 2 insulation diameter: 1.1 mm)

is used. Standard length: 2 m.
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Wire-Saving Amplifiers

Incident level indicators

E3X-NA6 Operation indicator
E3X-NAS F P S
I
«13.05»‘
10 [+—15.75 —»«-9.2-»
‘ﬁ'ag)» Two, 3 e 64.3(253) 4>‘
2.4 dia.
) a7 }
8 = T 315
= 1 (18 — 14 (1.24)
* 919 t =
10.7
LUy 34 = b Q%
»u«ns f 38.6
—13 36.7 ) -
Hole for optical communications
5139, 138 (for preventing mutual interference)
17
i r—J:L * 3
o @@ 5 - -
L Nt 1| I
»Laz««n
Dimensions with Master Connector Connected Dimensions with Slave Connector Connected
71(2.80) ————————— [—————— 71(2.80)
67.5 67.5
64.3 64.3 |
‘ ﬁj N j t ‘ ﬁ E3X-CN12:
Lo E3X- CN12: j t
cNir: | FH 5 2.6 dia. B
315 |21 4.0 dia. (1.2 o
(ST =
\15 - CRE ] sl T
=l q I = q NI e
18751739 AT 18 51 s 48 AT
173, o] 13, ; o]
(0.39) (0.39)
M8 Connector-Ready, Water-Resistant Amplifier Units
E3X-NA14V 28.65 9.2+

E3X-NA44V 25.95

R RV v N N
1/ ﬁ%ﬂ%

Operation indicator /
Incident level indicators The mounting bracket can also be used on this side.

81.5(3.21)
[<-(0.47)~ —~1+6.9 T 40

Two, 2.4 dia. |ce=t=

% ﬂ\ W -
% 33 (1.30) E” »«Lz.e M8 B
i 9T9 1 %—‘ % 7@7

@ A

il
8|8

T

ms
B

T
Hole for
39 34 43 239 16 \ optical com-
~—14.4 37 | munications
=115 67.2 11—+

Mounting Holes
Two, M3

t mE=

16— Mounting bracket (E39-L148)
5.4 Stainless steel (SUS304)

W= 1
D [
A

=3
£
£
e
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m Amplifier Unit Connectors (Order Separately)

Master Connectors
E3X-CN11

2m (6.56 ft.)
~10.7
29 ﬂ,‘
> —“L See note. ‘
/ 4 dia.
t / M
= L ) !
B m
*8.4*‘ 30+2 r+10+2 -+ ‘
l—15.1—» 5073 !

Note: A 4-dia., 3-conductor, vinyl-insulated round cable (conductor cross-sectional area: 0.2 mm?; insulation diameter: 1.1 mm) is used.

Slave Connectors

E3X-CN12 10— e 2m (6561
‘¢6* 215(;).7»
2.9 - ||
‘ N I ‘ 1 See note.
‘ 26 4 )
* 2.6 dia.
k| B ‘
‘ m[ 144 e [ )Y
@ = —
‘46" 08 43_4»‘ 30+2 1027+
Y - le—15.1—| 504§ |

Note: A 2.6-dia., single-conductor, vinyl-insulated round cable (conductor cross-sectional area: 0.2 mm?; insulation diameter: 1.1 mm) is used.

m Sensor I/0 Connectors (Order Separately)

Straight Connector (at One End of Cable)
XS3F-M421-402-A (L=2 m)
XS3F-M421-405-A (L=5 m)

L-shaped Connector (at One End of Cable)
XS3F-M422-402-A (L=2 m)
XS3F-M422-405-A (L=5 m)

L | 50
—23.1 —»‘ %30 5
/A it {4 :

10
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m Accessories (Order Separately)
Mounting Bracket for E3X-NA[L], E3X-NALIF, and E3X-NAGL]Models

E39-L143

~—— 34.8(1.37) —
2
103 »‘ i r‘*1 Mounting Holes

25
| ‘553 7:3 %Dﬂq 1 {bU Two, M3

1 T
‘ 26.8—— (=7 -
Two, 3.2 dia. e 1620.1—|

Material: Stainless steel (SUS 304) . 3r "71‘64_1 j;«Forr, o

2
64" 3

g
10.3 10$max.z -+-

i
3.4 1
Mounting Bracket for E3X-NALIV Models
E39-L148 e
R1.7 R1.7
T T T 195 1 ol |
12 12max.9  —+-—=: 746:}%,* 34
I N N Lt
? 2 Mounting Holes

3.4

Two, M3

o220 ——» Two, 3.2 dia.
95 16 (? ] 3}
Material: Stainless steel (SUS 304) 7"7 16201
73 Uﬁ — S f ﬂ:l@ -
P (U o )| Y I X s
- 35: # 31 Lgn»‘
27—

S 35 (1.38) ——=|
End Plate
PEP-M b 50(1.97)
115 *‘ M4x8, pan-head screw
R g !
R . S o

11
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E3X-NA

Precautions

m Wiring Precautions

Read the following before using the Amplifier Unit and Sensor to
ensure safety.

Power Supply Voltage

Do not impose any voltage exceeding the rated voltage on the
E3X-NA. Do not impose AC power (100 VAC) on models that
operate with DC. In both cases, the E3X-NA may burst or burn.

Load Short-circuits

Do not short-circuit the load connected to the E3X-NA, or the
E3X-NA may burst or burn.

Polarity

When supplying power to the E3X-NA, make sure that the polarity
of the power is correct, or the E3X-NA may burst or burn.
No-load Operation

A load must be connected to the E3X-NA during operation, or
internal elements may burst or burn. Always wire through a load.

Operating Environment

* Do not use the Amplifier Unit or Sensor in places with flammable
or explosive gas.

* Do not use the Amplifier Unit or Sensor underwater.

* Do not disassemble, repair, or modify the Amplifier Unit or
Sensor.

= Power

Turning Power ON

The Sensor is ready to operate within 100 ms after the power
supply is turned ON. If the Sensor and load are connected to
power supplies separately, be sure to turn ON the power supply to
the Sensor first.

Turning Power OFF

Pulses may be output when the power is turned OFF. Always turn
OFF the power to the load or the load line first.

Power Supply Type

Do not connect the E3Z-NA to a full-wave or half-wave rectified
power supply.

Communications Hole

The hole on the side of the Amplifier Unit is a communications
hole for preventing mutual interference when Amplifier Units are
mounted side-by-side. The E3X-MC11 Mobile Console (sold
separately) cannot be used.

If an excessive amount of light is received via the Sensor, the
mutual interference prevention function may not work. In this
case, make the appropriate adjustments using the sensitivity
adjuster.

The mutual interference prevention function will not operate when
the E3X-NA is used side-by-side with E3X-DA-N models.

12

m Wiring the Amplifier Unit
Cable

The cable can be extended, provided that the extension wire

applied is at least 0.3 mm? thick and the total distance no more
than 100 m.

Do not pull the cable with a force exceeding 30N.
Separation from Power or High-tension Lines

Do not wire power lines or high-tension lines alongside the lines
of the Amplifier Unit in the same conduit, otherwise the Amplifier
Unit may be damaged or malfunction due to induction. Be sure to
wire the lines of the Amplifier Unit as far as possible from power
lines or high-tension lines or laid in an exclusive, shielded conduit.

Power line

Incorrect

Power Supply

If a standard switching regulator is used as a power supply, the
frame ground (FG) terminal and the ground (G) terminal must be
grounded, or faulty operation may result from the switching noise
of the power supply.

M8 Metal Connectors (Water-Resistant Models)
Turn OFF the power before inserting or removing the connector.

Hold the connector cover when inserting or removing the
connector.

Tighten the fixing screws by hand. Using tools such as pliers may
cause damage.

The applicable tightening torque range is 0.3 to 0.4 N-m. If tight-
ening is insufficient, the enclosure rating may not be maintained,
and vibrations may cause the connector to come loose.
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m Mounting the Amplifier Unit
Joining Amplifier Units

1. Mount the Amplifier Units one at a time onto the DIN rail.

2. Line up the clips and slide the Amplifier Units together. Then
press the Amplifier Units together until they click into place.

Separating Amplifier Units

Slide Amplifier Units away from each other, and remove from the
DIN rail one at a time. (Do not attempt to remove Amplifier Units
from the DIN rail without separating them first.)

Note: 1. The specifications for ambient temperature will vary
according to the number of Amplifier Units used
together. For details, refer to Ratings/Characteristicsin
the Specifications section of this data sheet.

2. Always turn OFF the power supply before joining or
separating Amplifier Units.

Mounting

1. Mount the front part on the mounting bracket E39-L143 or
E39-L148 (order separately) or onto a DIN rail.

2. Press the back part onto the mounting bracket or the DIN rail.

Note: Do not mount the back of the Amplifier Unit onto the
mounting bracket or the DIN rail first, or the mounting
strength of the Amplifier Unit may be reduced. Always
mount the front of the Amplifier Unit first.

(1) DINrail

Removal

Pull the lock tab of the Amplifier Unit with a flat blade screwdriver
in direction (3) and lift the fiber insertion part in direction (4) as
shown below.

DIN rail
@)

When side-mounting using a mounting bracket, secure the
mounting bracket to the Amplifier Unit and then mount using M3
screws. Use plain washers of diameter 6mm or less when
mounting.

7
Plain washers
(6-mm dia. max.)

Operating Environment
Ambient Conditions

Dust or dirt accumulation on the optical communications hole may
prevent normal communications. Be sure to remove any dust or
dirt before using the Unit.

Ratings and Specifications

The ratings and performance specifications for items such as the
minimum sensing target and characteristics are based on prod-
ucts taken at random from certain production lots. Use this data
as reference only.

Protective Cover

Be sure to mount the Protective Cover before use.

13
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m Mounting the Fiber Unit
Tightening Force

The tightening force applied to the Fiber Unit should be as shown
below.

Screw-Mounting Model

Cylindrical Model

Retaining screw
flat head or sunken head)
M3 max.)

Spring mounting clip E

Toothed washers
I

59 5

Nuts

(attachment)
Fiber Units Clamping torque
M3/M4 screw 0.78 N-m max.
M6 screw/ 0.98 N-m max.
6-mm dia. cylinder
1.5-mm dia. 0.2 N-m max.
cylinder
2-mm dia./3-mm dia. | 0.29 N-m max.
cylinder
E32-T12F 5-mm dia. | 0.78 N-m max.
Teflon model
E32-D12F 6-mm dia.
Teflon model
E32-T16 0.49 N-m max.
E32-R21 0.59 N-m max.
E32-M21 Up to 5 mm to the tip: 0.49 N-m max.

More than 5 mm from the tip: 0.78 N-m max.

E32-L25A 0.78 N-m max.
E32-T16P 0.29 N-m max.
E32-T16PR
E32-T24S
E32-L24L
E32-L25L
E32-T16J
E32-T16JR
E32-T16W 0.3 N-m max.
E32-T16WR

Use a proper-sized wrench.

N\

Fiber Connection and Disconnection

The E3X-NA Amplifier Unit has a lock button. Connect or discon-
nect the fibers to or from the E3X-NA Amplifier Unit using the
following procedures:

1. Connection
Open the protective cover, insert the fibers according to the
fiber insertion marks on the side of the Amplifier Unit, and
lower the lock button.

Insertion position

Fiber insertion
Fiber mark 10.7 mm

2. Disconnection

Remove the protective cover and raise the lock button to pull

out the fiber.
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Protective cover

Unlocked

Locked
NS

Note: To maintain the fiber properties, confirm that the lock is re-
leased before removing the fiber.

3. Precautions for Fiber Connection/Disconnection

Be sure to lock or unlock the lock button within an ambient
temperature range between —10°C and 40°C.

Cutting Fiber

Insert a fiber into the Fiber Cutter and determine the length of the
fiber to be cut.

Press down the Fiber Cutter in a single stroke to cut the fiber.

The cutting holes cannot be used twice. If the same hole is used
twice, the cutting face of the fiber will be rough and the sensing
distance will be reduced. Always use an unused hole.

Cut a thin fiber as follows:

1. An attachment is temporarily fitted to a thin fiber before ship-
ment.

Temporarily fitte

2. Secure the attachment after adjusting the position of it in the
direction indicated by the arrow.

/

3. Insert the fiber to be cut into the E39-F4.

~ Two holes for
thin fiber

Three holes for
standard fiber
(2.2-mm dia.)

4. Finished state (proper cutting state)

Approx.
0.5 mm

Note: Insert the fiberin the direction indicated by the arrow.

—=
Insertion direction
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Connection

Do not pull or press the Fiber Units. The Fiber Units have a with-
stand force of 9.8 N or 29.4 N maximum (pay utmost attention
because the fibers are thin).

Do not bend the edge of the Fiber Units (excluding the E32-TLIR
and E32-DLIR).

Correct Incorrect

Amplifier Unit Fiber Unit

A

20 mm min.

Do not apply excess force on the Fiber Units.

Correct
Fiber Unit

Incorrect

Nylon wireholder

M| M| L

The Fiber Head could be broken by excessive vibration.Use the
following method to prevent fiber head breakage:

A one-turn loop can
absorb vibrations.

Bending Radius
E39-F11 Sleeve Bender

The bending radius of the stainless steel tube should be as large
as possible. The smaller the bending radius becomes, the shorter
the sensing distance will be.

Insert the tip of the stainless steel tube to the Sleeve Bender and
bend the stainless steel tube slowly along the curve of the Sleeve
Bender (refer to the figure).

1.2-mm
dia. max.

1.3-mm dia. min.

R 10 mm
4

R 12.5 mm
R 5 mm

Fiber tip position mark

steel tube 90° max. *LD Ml

Do not bend here.

m Mounting Amplifier Units with
Connectors
Mounting Connectors

1. Insert the Master or Slave Connector into the Amplifier Unit
until it clicks into place.

Insert

2. Join Amplifier Units together as required after all the Master
and Slave Connectors have been inserted.

3. Attach the stickers (provided as accessories) to the sides of
Master and Slave Connectors that are not connected to other
Connectors.

Sticker Sticker

Note: Attach the stickers to the sides with grooves.
Removing Connectors

1. Slide the slave Amplifier Unit for which the Connector is to be
removed away from the rest of the group.

2. After the Amplifier Unit has been separated, press down on
the lever on the Connector and remove it. (Do not attempt to
remove Connectors without separating them from other
Amplifier Units first.)

Press down

15
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m Mounting End Plate (PFP-M)

Depending on how it is mounted, an Amplifier Unit may move
during operation. In this case, use an End Plate.

Before mounting an End Plate, remove the clip from the master
Amplifier Unit using a nipper or similar tool.

The clip can also be removed using the following mechanism,
which is incorporated in the construction of the section under-
neath the clip.

1. Insert the clip that is to be removed into the slit underneath
the clip on another Amplifier Unit.

Pull Strengths for Connectors (Including Cables)

E3X-CN11: 30 N max.
E3X-CN12: 12 N max.
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m Reflector
Use of E39-R3 Reflector

Use detergent, etc., to remove any dust or oil from the surfaces
where tape is applied. Adhesive tape will not be attached properly
if oil or dust remains on the surface.

The E39-R3 cannot be used in places where it is exposed to oil or
chemicals.

E39-F32[] Protective Spiral Tubes

Insert a fiber to the Protective Spiral Tube from the head connec-
tor side (screwed) of the tube.

_lF_’L:gt:ctive Spiral Fiber Unit
Push the fiber into the Protective Spiral Tube. The tube should be
straight so that the fiber is not twisted when inserted. Then turn
the end cap of the spiral tube.

Protective Spiral  Fiber Unit
Tube

Secure the Protective Spiral Tube on a suitable place with the
attached nut.

Mounting panel

/ N " Fiber Unit

Protective Spiral Toothed washer
ube

Hexagon clamping nut

Use the attached saddle to secure the end cap of the Protective
Spiral Tube. To secure the Protective Spiral Tube at a position
other than the end cap, apply tape to the tube so that the portion
becomes thicker in diameter.

End cap

m E39-F10 Fiber Connector

Mount the Fiber Connector as shown in the following illustrations.

x\ Splice
Fiber Unit 79

Retention unit

Fiber Unit

Fiber Unit Fiber Unit

The Fiber Units should be as close as possible when they are
connected.

Sensing distance will be reduced by approximately 25% when
fibers are connected.

Only 2.2-mm-dia. fibers can be connected.



m Through-beam Fiber Units
Refer to the end of the following table for notes and precautions.
Indicates models that allow free cutting. Models without this mark do not allow free cutting.
I : Red light [ 1: Green light
Application | Features Appearance Applicable Sensing distance (mm) Standard object | Part Permissible
Amplifier Unit | (Values in parentheses: when gﬁqeiﬁ nscgﬁgi)ng number bending
using the E39-F1 Lens Unit) target: radius
get: opaque)
distance 70RO (6.03-mm dia.) | E32-TIIL
screw
E3X-NALIF 1.4-mm dia.
F 210 (600) (0.5:mm cha)
3-mm dia. E3X-NAD (V) s 700 1.4-mm dia. !
(0.03-mm dia.) | E32-T12L
—=b——=—  [E3X-NAGO | 130
3-mm dia.
E3X-NACF 210 1.4-mm dia.
(0.5-mm dia.)
M3 E3X-NALI (V) b 200 0.9-mm dia. X 10 mm
(0.03-mm dia.) | E32-T21L
— B E3X-NAGL!
M3 screw H 40
E3X-NALIF F 60 (()dQZ-mm d(;a. )
.2-mm aia.
2-mm dia.; E3X-NALI (V) b 0.9-mm dia.
small 200 (0.03-mm dia,) | E32°T22L
diameter «::_,_.& E3X-NAGL] b 40
2-mm dia.
E3X-NACF 60 0.9-mm dia.
F (0.2-mm dia.)
M14; with E3X-NALI (V) 10-mm dia. _ 25 mm
lens, idoal e~ —- 14000 | oM d ) | ES2TITL
fsci):’fi);’elc?c;fapplications Mi4 screw E3X-NALIF _- 4,200 21025mnT n?idaié)
;?uer?)%r:el- M4 E3X-NALI (V) — 400 (3,000) 2(50(5Cr;1-mnciiz}a) E32-TC200 25 mm
T~ E3X-NAG [ 75 (550
E3X-NACF 12 1.0-mm dia.
[, 120 (S00) (0.2-mm dia.)
M3; E3X-NALI (V) _ 1.0-mm dia. 25 mm
possible to 360 (0.03-mm dia,) | E32-TC200A
mount the —_— — fo— ~
reflective side-view M3 screw ESX-NAGH 1 g5
conversion
attachment E39-F5 ESX-NACF  \mm 100 1.0-mm dia.
(0.2-mm dia.)
M3; for E3X-NALI (V) 100 0.5-mm dia. _ 10 mm
detecting - (0.08.mm dha) | E32-TC200E
minute — B X
sensing targets M3 screw ESX-NAGL 20
E3X-NACF = 0.5-mm dia.
(0.1-mm dia.)
Thin 2-mmdia.; E3X-NALI (V) 100 0.5-mm dia. 10 mm
fiber for - (0.03-mm dia.) | E32-T22
detecting —— X
E3X-NACF 3o 0.5-mm dia.
F (0.1-mm dia.)
1.2-mm E3X-NALI (V) 1.0-mm dia. g 25 mm
dia.; with 90 mm (40 mm) h 400 (0.03-mm dia.) Egg;gggg&
sleeve —@—=~+t®— [E3X-NAGO | 75
M4 screw  1.2-mm dia.
(): E32-TC20084 E3X-NACF  |mmm 120 1.0-mm dia.
(0.2-mm dia.)
0.9-mm E3X-NACI (V) |mm 100 0.5-mm dia. g 10 mm
dia.; with 90 mm (40 mm) (0.03-mm dia.) | Esa-Tea0ors
sleeve — E3X-NAGL || 50
M3 screw o.9-mm dia. /
(): Ba2-TC200F4 E3X-NACF hoo 0.5-mm dia.
(0.1-mm dia.)
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Application | Features Appearance Applicable Sensing distance (mm) Standard object | Part Permissible
Amplifier Unit | (Values in parentheses: when | (see notes) number bending
using the E39-F1 Lens Unit) g'g"éts%';sa'gﬁe) radius
Flexible Ideal for E3X-NALI (V) 1.0-mm dia. _ 4 mm
(R4) mounting — 350 (0.03-mm dia.) | E32-T11
on moving et — .
sections (R4) M4 screw ESX-NAGL 1 g5
E3X-NACF  mm 100 1.0-mm dia.
(0.2-mm dia.)
E3X-NALJ (V) 100 0.5-mm dia. g
- (0.03-mm dia.) | E32°T21
T - o E3X-NAGL] | 18
M3 screw
E3X-NACIF 30 0.5-mm dia.
F (0.1-mm dia.)
E3X-NALJ (V) 100 0.5-mm dia. .
‘ - (0.03-mm dia.) | E32-T22B
— = E3X-NAGL] | 18
1.5-mm dia.
E3X-NALIF 30 0.5-mm dia.
F (0.1-mm dia.)
M4 E3X-NAL] (V) 280 (2,100 1.0-mm dia. " 1mm
h (2,100) (0.03-mm dia.) E32-T11R
— i —cff— E3X-NAG[] [ 50 (375)
M4 screw
E3X-NALCIF 1.0-mm dia.
F 80 (600) (0.2-mm dia.)
3-mm dia. E3X-NALI (V) 1.0-mm dia. E32-T12R
h 280 (2,100) (0.03-mm dia) 3
—— E3X-NAGL] [ 50 (375)
3-mm dia.
E3X-NALIF 1.0-mm dia.
= 80(600) (0.2-mm dia.)
S, sl EXNAT (V) e Asamde,, | eszTan  1mm
— PP E3X-NAGL]
M3 screw 12
E3X-NALCIF 1.0-mm dia.
s (0.1-mm dia.)
Al ESXNAT () e O, | EseTzen [T
diameter 2-mm dia. E3X-NACIF . 0.5-mm dia.
(0.1-mm dia.)
Side- Long ESX-NAL (V) 1.0-mm dia. _ 25 mm
view distance; s a1 240 (0.03-mm dia.) E32-T14L
space- e E3X-NAGO
saving [ 45
E3X-NALIF r 70 1.0-mm dia.
(0.2-mm dia.)
Space- e E3X-NALCI (V) 1.0-mm dia. E32-T14LR 1mm
saving 8-mm dia. 110 (0.03-mm dia.)
E3X-NALIF 1.0-mm dia.
" 33 (0.2-mm dia.)
Suitable E3X-NAL] (V) 90 0.5-mm dia. 10 mm
for O h (0.03-mm dia.) E32-T24
e ‘ E3X-NAGLI | 12
sensing targets -
E3X-NALIF F 27 0.5-mm dia.
(0.3-mm dia.)
Suitable for bt E3X-NALI (V] 0.5-mm dia. E32-T24R 1mm
detecting t-mm da'ﬁv W L3° (0.03-mm dia.)
minute i
h E3X-NALIF 0.5-mm dia.
sensing targets 19 (0.3-mm dia.)
Screw- E3X-NALI (V) I 1 4.0-mm dia. _ 25 mm
{nounting i_? - 1,800 (0.03-mm dia.) E32-T14
ype E3X-NAG]
1 330
E3X-NALIF 540 4.0-mm dia.
(0.2-mm dia.)
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Application | Features Appearance Applicable Sensing distance (mm) Standard object | Part Permissible
Amplifier Unit | (Values in parentheses: when | (see notes) number bending
using the E39-F1 Lens Unit) Q?'g"éts%?fa'gﬁ’e) radius
Chemical- Teflon-cov- E3X-NALI (V) 4.0-mm dia. 40 mm
resistant ered *1; with- (0.2-mm dia.) E32-T12F
stands
chemicals and harsh envi- —_— = E3X-NAGL]
ronments (operating ambi- 5-mr;1 dia. ——1 300
ent temperature:—-30°C to
70°0) ESX-NALF o 180 (6 m dia. |
.7-mm dia.
Teflon-cov- E3X-NALI (V) h 200 S.0mmdia. | p35 Ti4F
ered *1; side- (0.2-mm dia.) :
view; with- .
stands chemicals and 5-mm dia. E3X-NAGL | 4,
harsh environments (oper-
ating ambient temperature: -
—30°C to 70°C) E3X-NALCIF r 60 ?607-mm d&?- |
.7-mm dia.
Teflon *1; withstands E3X-NALI (V) P 350 1.0-mm dia. E32-T81F 10 mm
chemicals and harsh % —— 0.2-mm dia.
environments (operating . ( )
ambient temperature: 6-mm dia. E3X-NACIF ’- 100 1.0-mm dia.
—40°C to 200°C) (0.5-mm dia.)
Heat- Resists 200°C; E3X-NALI (V) 180 1.0-mm dia. E32-T81R 10 mm
resistant flexible (R10); fiber sheath = of— (0.2_mm dia.)
material: Teflon *1 (operat-
ing ambient temperature: — M4 screw E3X-NALIF W50 1.0-mm dia.
40°C to 200°C) (0.5-mm dia.)
Resists E3X-NAL] (V 1.5-mm dia. 35 mm
150°C *2; W 400 (0.03-mm dia.) | E32°T51
fiber sheath <o —cfp
material: fluororesin (oper- M4 screw E3X-NACF 1.5-mm dia
ating ambient temperature: [ 120 (1 0-mm dié )
—40°C to 150°C) ! .
Resists 300°C *3, with E3X-NALI (V) 1.0-mm dia. E32-T61 25 mm
spiral tube; high mechani- N 300 (3,000) (0.03-mm dia.)
cal strength; fiber sheath T — ot
material: stainless steel -
(operating ambient temper- M4 screw E3X-NALIF 1.0-mm d'?-
ature: ~40°C to 300°C) 90 (0.5-mm dia.)
Side-view; .@ E3X-NALI (V) 1.0-mm dia. 35 mm
resists 150°C - —_— (0.03-mm dia.) E32-T54
*2; suitable 2-mm dia.
for detecting minute
sensing targets; fiber
sheath material: fluororesin E3X-NALIF 1.0-mm dia.
(operating ambient temper- m3s (0.3-mm dia.)
ature: —40°C to 150°C)
Resists 200°C *3; E3X-NALI (V) 1.7-mm dia. E32-T84S 25 mm
L-shaped; fiber sheath T — 700 (0.03-mm dia.)
material: stainless steel 3-mm dia.
EHNAT 10 (AT
Slot Suitable for E3X-NALI (V) 4.0-mm dia. 25 mm
sensor film sheet 10 (0.1-mm dia.) E32-G14
detection; no =
optical axis adjustment E3X-NAGL] 10
required; easy to mount
E3X-NALIF 10 4.0-mm dia.
(1.0-mm dia.)
Narrow Suitable for E3X-NALI (V) 1.7-mm dia. 10 mm
vision field detecting —# e —— —- 1,000 (0.5-mm dia.) E32-T22S
f
e 3-mm dia. E3X-NALJF P 200
Side-view; . ] E3X-NALI (V) 2.0-mm dia.
it o 3.5 mm dia. x 3 +{|~ 700 (0.03:mm dia) | E32-T24S
detecting
wafers E3X-NACIF P 20 (edOS.mm dia. )
.5-mm dia.

19




Application | Features Appearance Applicable Sensing distance (mm) Standard object | Part Permissible
Amplifier Unit | (Values in parentheses: when gﬁqeiﬁ "s%tﬁgi)ng number bending
using the E39-F1 Lens Unit) target: opaque) radius
Area sensing | Multi-point detection - E3X-NALI (V) I 300 2.0-mm dia. E32-M21 25 mm
(4-head) @:@ (0.03-mm dia.)
- E3X-NACIF 2.0-mm dia.
M3 screw . 0 (0.3-mm dia.)
g):_t:qitqsei‘r:ez I E3X-NALI (V) e —— £(£)1.5-mm dia.) E32-T16W 10 mm
%* I E3X-NAGL | — 170
E3X-NACIF — 270 (4.0-mm dia.)
*4
Detects in E3X-NALI (V) (0.5-mm dia.) R 1mm
a 690 iy E32-T16WR
30-mm
area; flexible E3X-NALCIF (4.0-mm dia.)
F 200 4
Side-view; E3X-NALI (V) _ (0.3-mm dia.) X 10 mm
suitable for 4 520 *4 E32-T16J
applica- @W E3X-NAGL
tions with limited 1o 195
tial depth
spatatdep T E3X-NACF F1 " (2.0-mm dia.)
*4
Side-view; 1 E3X-NALCI (V 0.3-mm dia.) R 1mm
suitable for ™ _ 390 5‘4 E32-T16JR
applications { "
with limited spatial depth; grimm E3X-NACIF F 110 (2.0-mm dia.)
flexible
Suitable for E3X-NALI (V) —- 1500 (0.9-mm dia.) E32-T16 25 mm
detecting , i
| » BE
o aen B [ e
| dist j 10 mm
ong distance E3X-NACIF P 450 £1.5-mm dia.)
g;";‘:'cf”:‘;r + ESX-NAT (V) | 600 (@3mmdia) | gzgp.rigp |10 MM
minute
sensing targets in a 11* E3X-NAGD 1 110
wide area; enclosure mm
rating: IEC 60529 1P50 E3X-NALIF F 180 (2.0-mm dia.)
*4
Zﬂi:;r ESXNAT () o 450 ﬁg"?'mm dia) | ggo-T16PR | 1MM
minute
objects in a wide area; E3X-NALIF (2.0-mm dia.)
flexible; enclosure rating: 130 *4
IEC60529 IP50

Indicates the heat-resistant temperature at the fiber tip.

For continuous operation, use the products within a temperature range of—40°C to 130°C.

*4 These figures are for a sensing distance of 100 mm. (Diameters of sensing targets are ones at a stationary state.)

Note: 1.

The size of standard sensing target is the same as the fiber core diameter (lens diameter for models with lens).

Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.

2. The values of the minimum sensing target for E3X-NAL] (V) and E3X-NAGL] through-beam models indicate those obtained
where the sensing distance and sensitivity are set to optimum values.

3. The value of the minimum sensing target for E3X-NALIF through-beam models indicates that obtained at the rated sensing dis-
tance with the sensitivity set to the optimum value.
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m Fiber Units with Reflective Sensors
Refer to the end of the following table for notes and precautions.
Indicates models that allow free cutting. Models without this mark do not allow free cutting.
I : Red light T 1: Green light
Application Features Appearance Applicable Sensing distance (mm) *1 Standard object Part Permis-
Amplifier Unit (sseiesi:%tzr(gn;{n number glbI%_
J : ending
Gold wire) radius
Long M6 E3X-NALI (V) 250x250 x 25 mm
distance 200 (0.01-mm dia.) E32-D11L
— ESX-NAGL 1 4 50x50
M6 screw (0.1-mm dia.)
E3X-NACF 65 100x100
(0.015-mm dia.)
3-mmdia.; E3X-NALI (V) 150x150 _
small di- - 120 (0.01-mm dia,) | E32-D12
ameter
] E3X-NAGL) |, 2525
3-mm dia. (0.1-mm dia.)
E3X-NALIF 50x50
M 40 (0.015-mm dia.)
M4 E3X-NALI (V) W50 z(gjgﬂr?w?n dia) E32-D21L 10 mm
= E3X-NAGO | 4 25x25
M4 screw (0.1-mm dia.)
E3X-NALF 47 25x25
(0.015-mm dia.)
3-mmdia.; E3X-NALI (V) 100x100 _
small [l 50 (0.01-mm dia.) E32-D22L
diameter
ESX-NAGL] | 4o 25x25
3-mm dia. (0.1-mm dia.)
E3X-NACF |47 25x25
(0.015-mm dia.)
General- M6 E3X-NALI (V) 200x200 _ 25 mm
purpose 150 (0.01-mm dia.) E32-DC200
—{> E3X-NAGO [ o5 50x50
M6 screw (0.1-mm dia.)
E3X-NALIF 75%75
50 (0.015-mm dia.)
M3; small E3X-NALI (V) 50x50 _ 10 mm
diameter W 0 mdia) | E32-DC200E
— E3X-NAGL] | ¢ 25x25
M3 screw (0.1-mm dia.)
E3X-NALF | 15 25x25 da)
(0.02-mm dia.
Thin fiber 2.5-mm .@ E3X-NALI (V) 150 200x200 E32-DC200B | 25 Mm
S{Z;V“;"h 90 mm (40 mm) (0.01-mmdia.) | E32-DC200B4
. ESX-NAG [ 55 50x50
M6 screw 2.5-mm dia. (0.1-mm dia.)
(): E32-DC200B4 E3X-NACF  |gso T i)
(0.015-mm dia.
1.2-mm E3X-NALI (V) | 36 50460 E32-DC200F | 10 MM
csiliggvv;ith 90 mm (40 mm) h (0.01-mmdia.) | E32-DC200F4
E3X-NAGL! 6 25%25
M3 screw 1.2-mm dia. (0.1-mm dia.)
(): E32-DC200F4 ESX-NACF | 15 25x05 o)
(0.02-mm dia.
0.8-mm . E3X-NALI (V) 25%x25 _ 4 mm
dia.; for 3-mm dia. 10 S omm dia) | E32-D33
detecting =—7——%
minute sensing 0.8-mm dia. | E3X-NALIF 3.3 (205>6%5mm dia)
targets .03- .
0.5-mm dia.; for ) E3X-NAL] 15 25x25 _ E32-D331 4 mm
detecting minute 0.5-mm dia. : (0.01-mm dia.)
sensing targets
9are 2.mm . ESX-NATF  |os B
’ 0.05-mm dia.
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icati Appearance Applicable Sensing distance (mm) *1 Standard object Part Permis-
Application | Features pp Ag'lpplifief it 9 (si'iii”n‘é’?;r‘g"&'?' number g.u% _
Gold wire) raeé}ulsng
Flexible Ideal for mounting on E3X-NALCJ (V) 150150 E32-D11 4 mm
moving sections . 50 (0.01-mm dia.)
— I E3X-NAGL | 45 25x25
M6 screw (0.1-mm dia.)
E3X-NALIF 50x50
30 (0.015-mm dia.)
E3X-NACI (V 25x25 i
@ s (0.01-mm dia,) | E32-D21
M3screw  TESX-NACF | 25x25
(0.02-mm dia.)
E3X-NATI (V) 45 oo dia) | E32-D21B
— E3X-NAGD | ,, 25x25
M4 screw ’ (0.1-mm dia.)
E3X-NACF |5 25x25
(0.02-mm dia.)
E3X-NACI(V) | 7 25x25 | E32-D22B
% (0.01-mm dia.)
1.5-mm dia. E3X-NACF 23 (205>6225 dia)
.0Z2-mm aia.
e NI 0 gy v [T
——=i» E3X-NAGL] 15 25?5 i
M6 screw (0.1-mm dia.)
E3X-NACF  [ga0 ?(%520 ga)
.0Z2-mm aia.
- " X 150x150
8-mm dia. EFCNAL(V) |y o5 (0.01-mm dia) | E32-D12R
E3X-NAGD 25x25
3-mm dia. 15 (0.1-mm dia.)
E3X-NALIF 50x50
30 (0.02-mm dia.)
M3; small E3X-NACT(V) | 45 2525 E32-D21R
diameter — (0.01-mm dia.)
M3 screw ESX-NACF |5 2525
(0.03-mm dia.)
3-mm dia.; E3X-NACI (V) 2525 32-D22R
small f 15 (0.01-mm dia.) E
diameter 3-mm dia. ESXNACF |5 (2056%5 "
.05-mm aia.
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icati F Appearance Applicable Sensing distance (mm) *1 Standard object Part Permis-
Application eatures pp Apmpplifier Unit 9 (si‘i‘ii’;‘;‘ zrgn;r_ oo g'b'%.
Gold wire) raeé}ulsng
Coaxial mgﬁoaxial; E3X-NALI (V) 150 (2(5)8%[(\)1?n dia) E32-CC200 25 mm
precision
positioning =‘ﬂﬁﬁ E3X-NAGL] b 25 (5(?>1<5r?1m dia)
screw B .
E3X-NALCIF 75x75
50 (0.015-mm dia.)
3-mm dia. E3X-NAL] (V) 100x100 _
coaxial; h 80 (0.01-mm dia.) E32-D32L
small
diameter; high- E3X-NAG[] 12 25x25 _
precision positioning 3-mm dia. (0.1-mm dia.)
E3X-NALCIF 50x50
r25 (0.02-mm dia.)
M8 coaxial EDCNATY) o (001 mm dia) | E32:C31
igh- .01- .
precision
positioning; possible ——&= E3X-NAGL! | 25x25 i
to mount spweﬂl-s/pot M3 screw (0.1-mm dia.)
lens (E39-F3A-5
FaB/FSC) EOCNATE s (205622?mm dia.)
M3 coaxial; high- E3X-NAL] (V) 115 (205>6%§mm dia) E32-C41
premswn_glostltlon- . .
ing; possible to T
mount small-spot M3 screw E3X-NACF | 25x25 _
lens (E%?)-FSA-S/ 5 (0.02-mm dia.)
F3B/F3
2-mm dia. coaxial; E3X-NALI (V) 25%x25 _ E32-C42
high-precision posi- i15 (0.01-mm dia.)
tioningt;; pos”sible tto :n:-:
mount small-spo g '
(0.1 t0 0.6 dia.) lens 2-mm dia. E3X-NALIF Is (205622?mm dia)
(E39-F3A) . .
2-mm dia. E3X-NALCJ (V) 50x50 _ g
coaxial; 40 (0.01-mm dia.) E32-D32
high-
precision position- E3X-NAGL! | 25>1<25 g
ing; possibll? to 2-mm dia. (0.1-mm dia.)
mount small-spot
(0.5 to 1/S)ia.) lens E3X-NALIF 43 (2()5622§mm dia)
(E39-F3 . -
Side-view I6-mm dia.; E3X-NALI (V) ma0 ?(?é%omm dia) E32-D14L 25 mm
ong .03- .
distance 6-mm dia. *U» E3X-NAGL] o (205?;25 wa)
.3-mm dia.
E3X-NALF 13 (205>6%5 dia)
.03-mm dia.
6-mm dia.; E3X-NALCI (V) 16 25%x25 _ 2.D14LR | 1mMm
flexible 6-mm dia. {1 (0.03-mm dia) |E3
E3X-NACF |5
2-mr|1|1 dia.; E3X-NALI (V) § 15 (205>6%§mm dia) E32-D24 10 mm
smal . .
flodbie.” Z-mm dia. ESX-NAGLT | ,, 2525
space-saving H (0.3-mmdia.)
E3X-NACIF 25x25
° (0.03-mm dia.)
2-mm dia.; E3X-NALI (V) 25%x25 _ X R 1mm
small Jﬁz-mm dia. 7 (0.03-mm dia.) E32-D24
diameter
space-saving; E3X-NACFF |23
flexible
Chemical- Teflon- E3X-NALI (V) I 50 100x100 E32-D12F 40 mm
resistant covered;S; (0.03-mm dia.)
withstands
chemicals and harsh Ez}' E3X-NAGL g 25x25 g
environments . 6-mm dia. (0.3-mm dia.)
(operating ambient
temperature: E3X-NALF 16 (205>(3\%§mm dia)
—-30°C to 70°C) . .
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Application | Features Appearance Applicable Sensing distance (mm) *1 Standard object Part Permis-
Amplifier Unit (Ssei%if;%‘%(g";'p- number sible
J : bending
Gold wire) .
radius
Heat- Resists 150°C E3X-NALI (V) 150x150 35 mm
resistant *2; fiber r 120 (0.03-mm dia.) E32-D51
sheath materi- :—@b
al: fluororesin (operating M6 screw E3X-NACF 50x50
ambient temperature: 40 (0.03-mm dia.)
—40°C to 150°C) : !
Resists 300°C *4; E3X-NALI (V) w5 100100 E32-D61 25 mm
fiber sheath material: (0.03-mm dia.)
stainless steel (operating M6 sﬂ]ﬁcrew
ambient temperature: E3X-NALIF 15 (25><25 dia)
—40°C to 300°C) 0.03-mm dia.
Resists 400°C *4; fiber E3X-NALCI (V) 50x50 E32-D73
sheath material: stain- W 30 (0.03-mm dia.)
less steel (operating am- 1.25-mm dia.
bient temperature:
—40°C to 400°C) M4 screw E3X-NALIF 25x25
110 (0.03-mm dia.)
Area sensing | Side-view; .@ E3X-NALI (V) 100x100 _ 25 mm
detection % r & (0.03-mm dia) | E32-D36P1
over wide
E3X-NACIF 50x50
areas hes (0.03-mm dia.)
Retroreflec- | Transparent M6 screw ESX-NAU (V) | 35-mm dia. g 10 mm
tive object detec- —mjﬁ]@gzg 1010250 (0.3-mm dia.) Eg'\z’:gﬁég
tion; polar- Reflector ; Attachment
ized E39-R3 ESX-NALF | s 1010250 ?(iéTnTn?haié ) ( )
Transparent E3X-NALI (V 35-mm dia. 25 mm
obiect dstec- V1 — 1 | Commaa) | E32R16
tion, polarized ﬁDE 1,500 +AE39-ﬁ1
(operéting ambient temper- Reflector - ( ttac ment)
ature: E39-R1 E3X-NACIF 150 | 35-mm dia.
-25°C to 55°C); 3] t10000 (4.0-mm dia.)
enclosure rating: IEC ,
60529 1P66
Limited Suitable for E3X-NALI (V) -—- -~ 35 mm
reflective | postioning 41012 E32-L56E1
crystal glass
E3X-NACIF
41012
Detects @ E3X-NALCI (V) 25x25 10 mm
wafers and - 442 (0.015-mm dia.) E32-L24L
small differ-
ences in height; E3X-NALIF 4+2 (205>(S%§mm dia.)
(operating ambient
tomportur: EX-NACI(V) | 7018 o emm dia,) | E32-L25L
enclosure rating: IEC
60529 IP50 E3X-NALIF 70418 25x25
"' (0.03-mm dia.)
Detects E3X-NALCJ (V) 25x25 g 25 mm
wafers and 33 (0.015-mm dia.) E32-1.25
small S
differences in. he.ight; E3X-NALIF 3.3 (205>(;\%§mm dia.)
enclosure rating:
IEC 60529 IP50 E3X-NAO (V) | 33 (2(%%55-mm dia) | E32-L25A
E3X-NACIF 33 25x25
' (0.03-mm dia.)
Fluid- Fluid contact type: E3X-NALCI (V) | --- --- E32-D82F1 40 mm
level unbendable section ——r—r E32-D82F2
detection L 150 mm, 350 mm L X NALE
(two types) i -
Tube- E3X-NACI (V) | --- --- g 10 mm
mounting E32-L25T
type L
E3X-NACIF -
*1

Note:

Reflective Fiber Unit.

24

Sensing distance indicates values for white paper.
For continuous operation, use the products within a temperature range of—40°C to 130°C.

Indicates the heat-resistant temperature at the fiber tip.

Teflon is a registered trademark of the Dupont Company and the Mitsui Dupont Chemical Company for their fluoride resin.

The values of the minimum sensing target indicate those obtained at a distance where the smallest object can be sensed with the
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ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

omRronNn

OMRON ELECTRONICS LLC OMRON ON-LINE OMRON CANADA, INC.
One East Commerce Drive Global - http:/www.omron.com 885 Milner Avenue
Schaumburg, IL 60173 USA - http://www.omron.com/oei Scarborough, Ontario M1B 5V8
1-800-55-OMRON Canada - http://www.omron.com/oci 416-286-6465

Cat. No. E318-E3-1 10/01/7.5M Specifications subject to change without notice Printed in USA
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omron.

High-Precision Fiber-optic Amplifier

The E3X-NH Employs a 16-Bit
Processor as An Industry First

B An Automatic Sensitivity Adjustment
feature allows stable detection of
objects in frequently changing
environments

B Three teach modes for optimal sensing

B 8-point scaled sensitivity meter is ideal
for high precision sensing and
through-beam applications at long
distances (and clearly displays a
target’s reflectivity level)

B A manual fine tuning sensitivity feature
allows 13 threshold adjustments using
an easy-to-read digital scale

B |deal for detecting small objects or fine
wires

B NPN/PNP types available

Ordering Information

Sensing Components and Systems

H AMPLIFIER UNITS

7o

Description General-purpose models Timer-function models
Output NPN PNP NPN PNP
Part number E3X-NH11 E3X-NH41 E3X-NH21 E3X-NH51
Appearance - » =
i P
o

Light source (Wave length) Red LED (680 nm)

Power supply voltage 12 to 24 VDC =10%, ripple (p-p) 10% max.

Current consumption

75 mA max.

Output Control

output

Alarm output

NPN open collector,
load current: 50 mA
max., residual voltage:
1V max.

PNP open collector,
load current: 50 mA
max., residual voltage:
1V max.

NPN open collector,
load current: 50 mA

1V max.

max., residual voltage:

PNP open collector,
load current: 50 mA
max., residual voltage:
1V max.

Response time

1 ms max. for turn-on and turn-off, respectively

Sensitivity setting

Teaching method

Fine sensitivity adjustment

Automatic or manual fine threshold adjustment (13 levels)




E3X-NH OMmRON E3X-NH
Specifications

Description General-purpose models Timer-function models

Part number E3X-NH11 | E3X-NH41 E3X-NH21 | E3X-NH51

Light source Red (680 nm)

Supply voltage 12-24 VDC +10% ripple (p-p) 10 % max.

Output NPN | PNP NPN | PNP

Timing S 40 ms off delay

Indicator Operation indicator (orange LED), 8-level incident level indicator (green LED), 13-level

threshold indicator (red LED)

Circuit protection

Output short-circuit protection, reverse polarity on supply

Operation mode

Light ON and Dark ON, switch-selectable

Ambient light immunity Incandescen | 3,000 ¢x max.
tlamp
Sunlight 10,000 €x max.
Ambient temperature Operating -25°C to 55°C (-13°F to 131°F) with no icing
Storage -40°C to 70°C (-40°F to 158°F) with no icing
Ambient humidity Operating 35% to 85% (with no condensation)
Dielectric strength 1,000 VAC at 50/60 Hz for 1 minute
Vibration resistance 10 to 55 Hz, 1.5-mm double amplitude or 300 m/s? (approx. 30G) for 2 hrs each in X, Y, and
Z directions
Insulation resistance 20 MQ min. (at 500 VDC)
Shock resistance 500 m/s? (approx. 50G) for 3 times each in X, Y, and Z axis
Enclosure rating IEC IP50
Connection method 2m cable
Material Case PBT
Cover Polycarbonate

Weight (with 2 m cable)

Approx. 100 g

Accessory

Mounting brackets (included)
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Nomenclature

Bl E3X-NH11

Operation Indicator (orange)
Lit when output is ON.

Threshold Indicators

(red, 13 levels)
Incident Level Indicators Indicates threshold level.
(green, 8 levels)
Lit depending on the incident
light amount.

SET Button
For teaching or for fine threshold ad-
justment

UP/DOWN Selector
Select UP for increasing the threshold value. —_|
Select DOWN for decreasing the threshold

Mode Selector
value.

Switchable among TEACH, ADJ, and
RUN modes.

Operation Mode Selector
Switchable between light-ON and
dark-ON modes.

Operation

Bl OUTPUT CIRCUITS

E3X-NH11 (NPN output) PNP circuits

| 1 | Brown ) | Brown

i¢
I Load

Photo-
electric
sensor

main
circuit \]

4

Black

Photo-l ‘]

electric
sensor

main
circuit

| i

vy

12to 24 VDC
Control output

Black 3

Alarm

output
3

+ 12t024VDC

——

H OPERATION MODE

Light-ON Dark-ON
Light received
Light not received
Operation indicator ON

Light received
Light not received
Operation indicator ON

(orange) OFF (orange) OFF
Output ON Output ON
transistor OFF transistor OFF
Load (relay) Operate Load (relay) Operate
Release Release
(Between brown and black) (Between brown and black)
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Hl SENSITIVITY SETTING AND ADJUSTMENT

Refer to the following to select the most suitable sensitivity setting method. We recommend that two-point teaching and manual-tuning be

tried first.

Sensitivity Setting

Using the Sensor at the
Maximum Sensitivity

Application Examples

Detection of a passing object with
through-beam fibers.

Checking IC Tray Arrangements

Sensing Slight Differences

Application Examples

Detection of slight differences in
reflection.

Detection of translucent objects.
Detection of object surface irregu-
larities.

Color discrimination.

Detecting IC Chips on Film Sheet

Sensitivity Setting
Without Objects

Application Examples
Detection of minute passing ob-
jects.

Detection of lead wires.
High-precision positioning.

Detecting Lead Frame Position

E3X-NH

Lead frame

E32-D32

Maximum Sensitivity Setting

Two-point Teach Mode

One-point Teach Mode

) 2

Fine-tuning, if required.

4

Sensitivity Adjustment (Fine-tuning)

Fine-tuning on Production Lines

Reason

Marginal sensitivity adjustment is required considering the
differences in targets.

For high-precision positioning of electronic parts.

Detecting
Cassette Tape Cases

Ensuring reliable detection
without being influenced by
the difference in color or
mark.

Detecting
Lead Frame Rises

Ideal Operation Under Frequently Changing
Environments

Reason

Dust sticking to the fiber tip.
Targets are slightly different from each other in color or
surface quality.

Counting

Detecting
Number Of Pills

Passing Chip Parts

E32-T16P

Manual-tuning (Fine Sensitivity Adjustment)

Auto-tuning (Automatic Sensitivity Compensation)
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Bl SENSITIVITY SETTING (TEACHING)

The sensitivity of the E3X-NH is factory-set to maximum. When resetting the sensitivity of the E3X-NH to maximum after with/without-ob-

ject teaching or positioning/no-object teaching, follow the steps described below.

Two-point Teach Mode

1. Set the mode selector to TEACH.
Place the target object in the sensing area and press the
SET button once. Be sure that all the threshold indicators
(red) are lit. The built-in buzzer will beep once when the
threshold indicator is lit.

S

Maximum Sensitivity Setting

1. Set the mode selector to TEACH.
Hold the SET button down for three seconds. Be sure that all
the threshold indicators (red) are lit. The built-in buzzer will
beep once when the threshold indicator is lit.

Sou

o
X
=
Ed

e
2
2
2z
E

YYYYYY)

—J
[O]///u\\
2\ 2
= )&
]

200000000

00000000,

[YYYYYV S
771 AN

H Press for 3 s min.
U TeacH o Press once for 0.5t0 2.5 s
v tADJ) H TEACH
EN A4 PADJ|
RUN
[ b,
B RUN
QN
2. The sensitivity will be set when the built-in buzzer beeps
continuously and all the incident level indicators (green) are
lit. Through-beam Model Diffuse Model
N2 N
J| == x:‘ []» [] f:u
s EE \
- = . n
“lms Light is
interrupted.
SETD
s
U TEACH
= bl Diffuse Model
D RUN
D.

ON. §
—
N

3. Set the mode selector to RUN. Be sure that only the bottom

threshold indicator is lit.
2. Remove the object and press the SET button.

BT
=2 If teaching is OK:
3
— EE’ All the incident level indicators (green) will be lit. The built-in
== buzzer will beep once.
LEVEL
sar[] N
<

. NEE
H TEACH) _ =:
> uzm - :2
(IiN @ ~ | LEVEL
g «l

SET
S i

Press once for 0.5t0 2.5 s
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If teaching is not stable: One-point Teach Mode

The threshold indicator (red) will flash. The built-in buzzer will 1. Set the mode selector to TEACH.

beep 3 times. Press the SET button once without a target object in the
Change the position of the object and the sensing distance sensing area. Be sure that all the threshold indicators (red)

are lit. The built-in buzzer will beep once when the threshold

that has been set and repeat the process.
indicators are lit.

'nuuununnoiﬂ;l
LAkAAAL 2E

@

]
[q///n\\
2
@‘///1\\\

Hold set button down

s
[[ s for0.5t02.5s s Press once for 0.5t0 2.5 s
o EM [[eson
v
OHN RN o ADJ|
D. U RUN
ON
B
Through-beam Model Diffuse Model 2. S;tl;he mode selector to RUN. The threshold is set automati-
.
§ o
=
§ ==
N _|==
Light is received. ==
LEVEL
SETD
s
Diffuse Model H feach
At
ON
:‘:t] I — [I RUN
5

N 3. The Sensor will automatically compensate for environmental
changes.
3. Set the mode selector to RUN. Be sure that the middle
threshold indicator is lit. The threshold will be set to a 50%
value.

I/
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Bl SENSITIVITY ADJUSTMENT (TUNING)

Manual-tuning
(Fine Sensitivity Adjustment)

Auto-tuning
(Automatic Sensitivity Compensation)

1. Set the mode selector to TEACH.

Note: The auto-tuning function will be disabled if manual-tuningis
utilized. Press the SET button once without a target object in the
1. After setting the sensitivity of the E3X-NH, select the adjust- sensing area. Be sure that all the threshold indicators (red)
are lit. The built-in buzzer will beep once when the threshold

ment direction with the UP/DOWN selector in the ADJ mode.
indicators are lit.

E3X-NH11
our| -
our

0000p0o0oa,

[YYYVYY)
It
IYYYYYVE:

[

i}

]
’[)]///1\\\

poooooo

g
2

@

4D
(|3N E @ ADJ|
L

H RUN
RUN
EN QN
2. Press the SET button in ADJ mode. Be sure that the
threshold-level changes whenever the SET button is 2. Set the mode selector to ADJ and press the SET button for
pressed. If two threshold indicators are lit, the threshold will three seconds minimum. Be sure that the threshold indicator
(red) flashes. The built-in buzzer will beep continuously when

automatically be set to a middle value equal to the target’s

sensed value. cycle is complete.

00000000,8
LOAMALL 22

3

6]

Press for 3 s min.

! o

3. Set the mode selector to RUN. The threshold indicator (red)

3. Set the mode selector to RUN. ) r ) ’ AtOr
will continue to flash while the the auto-tuning function is
ESCNHTI enabled.
l:'Oour
S3
=p=1 z:x(-gv:)u
\:uz‘ SoouT
S2 ==
o =3z
=3
SETI:] L&L<

7
q
||

8
z

SO |d b
]
$TE e

@
2
3
2

20— |[d b
EY
cls
zZ2_2
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Bl SENSITIVITY SETTING—THRESHOLD SETTING AND INDICATORS

Threshold
indicators

ANNAANA
AANAANNA
AANAAND
AAANAAD
AANAANAAD
ANAAAAD
AANNAAAD
ANNAAAA
AONAANA
ANANAAA
AANANAA

CIAALAAAL
“IAAAAAAA

_
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Level 1 2 3 4 5 6 7 8 9

Maximum Sensitivity Setting

* Use Through-beam Fibers for detection of opaque objects.
* Use the Diffuse Fibers for detection of objects with fixed background.
The threshold should be set to a level slightly higher than the Zero point when detecting objects that completely interrupt light.

Diffuse Sensor
The number of incident level indicators that are it will depend on the location of the object. The bottom indicator of the threshold indicators
will always be lit.

Farther | Target Target
—
-2
=<
Light ——
— -1
p— -3
Threshold —

Rt il niall el Sl b |
Incident Threshold
level indicator

Closer | _| L L indicator

0

2-Point Teach Mode

» Ideal for the detection of object surface irregularities or minute objects.
» Ideal for the detection of objects against a background that reflects light irregularly.

Diffuse Sensor RUN/ADJ Mode
1. Press the SET button with the target in the sensing area. The number of the incident level indicators lit depends
Then press the SET button without target in the sensing on the position of the target. When using the
area, as illustrated at the right. manual-tuning function, it is possible to adjust the
Fib threshold in six levels. The default threshold is set to 7.
— — i.i Farther
Farther @ Large Target
i |
Hont ' » Light =
al _—0 Threshold = 4
oser L—m7M— Small b———— i e e = S
Light =3
—
_,_: =
‘ NG Incident Threshold
level indicator
indicator
large | Closer
Threshold 0
Light | f-----------
Small @

2. Set the threshold to the middle value between the values
obtained with and without the target.
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One-point Teach Mode Through-beam (Dark-ON) Fiber Unit
* Ideal if it is impossible to perform teaching with the target 1. Press the SET button without target in the sensing area.
fixed in the sensing area. Set the threshold to the value that is +6% of the incident
* Ideal for high-precision positioning. level.
» Ideal for detection of bright or dark objects.
Farther
Diffuse (Light-ON) Fiber Unit
1. Press the SET button without the target in the sensing
area. Threshold
Set the threshold to the value that is +6% of the incident Light
level.
Incident level without a fixed
Threshold background or target.
Farther
Closer
Threshold 0
J 6%
Light f——F—
,,,,,,, lex AN 2. Detecting the first object in RUN/ADJ mode.
Threshold Incident level without a fixed background
or target. Incident Threshold
level indicator
Farther indicator
Closer al = 4
0 2= 18%
oFF I 6% =< ,
__________________________ -a—----1-—— Tuning
Threshold = = range
Note: If the target is not present at the time of teaching, the = S P
threshold cannot be set to the position corresponding Light
to -6% of the incident level. The sensitivity will then be ON
set to maximum automatically when in RUN mode.
The number of indicators lit depends on
the position of the target. The threshold
| 1 position of the target is set to 7.
2. Detecting the first object in RUN/ADJ mode. Closer Target
0
Farther Target
The number of indicators lit depends on
the position of the target. The threshold
position of the target is set to 7.
Light | o
==
<2 0,
Threshold = = 9 )
'''''' 7=~ %-----— Tuning
OFF IS% = = tls range
— 18
Closer = =
0 Incident  Threshold
level indicator
indicator

10



E3X-NH OMmROoN E3X-NH

Hl THRESHOLD LEVEL AND INDICATOR LEVELS

Setting the Initial Threshold

* To set the initial threshold, perform One-point teaching by pressing the SET button for a minimum of 3 seconds.

* As aresult of target movement during operation, the middle value between the highest and lowest point on the incident scale will be
obtained. The E3X-NH will perform an auto-tuning function within a range of +18% of this value.

Tuning
Farther range
= o Note: The number of Incident-level
= 5 18% -~ .
=3 indicators lit depends on the
. _Threshold _ & = IS *__ presence of the target.
=
Initial threshold for o=
Lioh auto-tuning = = 18%
ont ——— =22
Incident Threshold
level indicator
indicator (The
(see note)  threshold is
setto 7.)
Closer

0

Threshold Compensation

Farther
Threshold compensation

Light

Threshold
indicator

Closer | Time

* The sensor will perform an Automatic Threshold Compensation within the preset band.
* Atfter the threshold has been compensated, the Threshold Indicator will flash, indicating the adjusted value.

* Threshold compensation occurs at 1, 3, 6, 10, 15, 22, and 30 minutes after turning on the E3X-NH. After the initial 30 minute time-
frame, Threshold Compensation is continually repeated, every 30-minutes.

*  Alarm output will occur if the threshold compensation range is not within the tuning range. Perform sensitivity setting again if the alarm
signal turns ON.

11
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E3X-NH

Dimensions

Unit: mm (inch)

B AMPLIFIER

E3X-NH[1

Cable: Polyvinyl chloride-covered cord
4-mm dia. (18/0.12 dia), 4 stranded conductors

Standard length: 2 m

Weight: Approx. 100 g

12

Operation indicator

Threshold indicators  (A) (see note)

] 7

ﬂ;._}ﬂﬂﬂéw
DD[]DQ\DDD

,_J-—LiL

J
Note: The mounting bracket can be at-
tached to this side.

Incident level
indicators
10— 59 1
1 a/ { J
g ’é{ :
D> < — T
I 02 g‘L 101.75
| ¢ N
e | —

13—t

o

G f |
|e—-224— L——| i.,
— 348 Mouniig ™

N
>

Two, 3.2-dia. holes bracket
—
M a—t R
1] lrl NN =]
—1 I \
a4 [ 4.4

Two, mounting holes
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Installation

Bl CUTTING FIBER

Insert a fiber into the Fiber Cutter and determine the length of the
fiber to be cut.

Press down the Fiber Cutter in a single stroke to cut the fiber.

An insertion mark can be placed on the fiber to serve as a
reference when inserting the fiber into the Amplifier. Use the
following procedure.

Confirm through the Cutter hole that the fiber is inserted beyond
the insertion mark hole so that the insertion mark is properly
indicated, and then press firmly down on the Cutter.

Insert the fiber into the Amplifier up to the insertion mark. Proper
fiber performance will not be achieved unless the fiber is inserted
all the way to the insertion mark. (This method is applicable to
standard, 2.2-mm-diameter fibers only.)

H FIBER CONNECTION OR
DISCONNECTION PROCEDURES
The E3X-NH Amplifier has a lock button. Follow these steps to
connect or disconnect the fibers to (or from) the E3X-NH
Amplifier:
Note: The fiber must be locked or released in a temperature
range of -10°C to 40°C (14°F to 104°F).

Connection

Lock button

S

Fiber insertion mark

Fiber

1. After cutting the fibers (using the E39-F4 Fiber Cutter), place
an insertion mark on the fiber so that it can be correctly in-
serted into the Amplifier.

2. Insert the fiber into the Amplifier up to this insertion mark.

3. Press the lock button to lock the fiber in that position.

13
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Disconnection

1. Before pulling out the fiber, you MUST first press the lock
button to release (unlock) the fiber, or you may damage
the fiber.

2. Then, pull the fiber from the amplifier.

Protective cover

Unlocked
Locked

Fa
1= \

ool

Procedure for Inserting the Fiber

If the portion from the tip to the insertion mark of the fiber is
not inserted into the Amplifier Unit, the sensing distance will
be reduced.

2.2-mm-dia. Fiber

Insert to the portion
from the tip to the
insertion mark of

each fiber into the
Amplifier Unit.

Amplifier Unit

Fiber Unit > !
12.6 mm

Thin Fiber with the E39-F9 Attachment

The portion from the tip to Amplifier Unit
the insertion mark of each
fiber into the Amplifier Unit.

—

— |
Fiber Unit 55—«
—-‘-——- 12.6 mm
Fiber with Fixed Length

The portion from the tip to Amplifier Unit
the insertion mark of each
fiber into the Amplifier Unit,

5

——l———12.6 mm
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l BENDING RADIUS

E39-F11 Sleeve Bender
The bending radius of the stainless tube should be as large as
possible. The smaller the bending radius becomes, the shorter
the sensing distance will be.

Insert the tip of the stainless tube to the Sleeve Bender and bend
the stainless tube slowly along the curve of the Sleeve Bender
(refer to the figure).

1.2 dia. 1.2 dia.
max. 1.3 dia. max.
min.

R 10

7

R125 RS

Fiber tip position mark

== Stainless tube

—
A
Do not bend here.

B REFLECTOR

Observe the Following Precautions when Using the
Reflector (E39-R3)

Use detergent, etc., to remove any dust or oil from the surfaces
where tape is applied. Adhesive tape will not be attached
properly if oil or dust remains on the surface.

The E39-R3 cannot be used in places where it is exposed to oil
or chemicals.
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Bl ATTACHMENT UNITS

Applications

E39-F10 Fiber Connector

Use the following procedure (refer to the figure) to connect fibers
via the Fiber Connector.

Splice

/

Retention unit

Retention unit

i

A, . Fiber Unit
‘\

Each Fiber Unit should be as close as possible before they are
connected.

Sensing distance will be reduced by approximately 25% when
fibers are connected.

Only fibers with a 2.2-mm dia. can be connected. (Refer to page
NO TAG for applicable Fiber Units.)
Protective Spiral Tube

Insert a fiber to the Protective Spiral Tube from the head
connector side (threaded) of the tube.

Protective spiral ~ Fiber Unit
tube

Push the fiber into the Protective Spiral Tube. The tube should be
straight so that the fiber is not twisted when inserted. Then turn
the end cap of the spiral tube.

Protective spiral Fiber Unit

tube

Secure the Protective Spiral Tube on a suitable place with the
attached nut.

Mounting panel
Hexagon clamping nut

2

j Fiber Unit

Protective spiral Toothed washer
tube

Use the attached saddle to secure the end cap of the Protective
Spiral Tube. To secure the Protective Spiral Tube at a position
other than the end cap, apply tape to the tube so that the portion
becomes thicker in diameter.

Saddle
Tube

End cap

Bl AMPLIFIER UNITS

Mounting

1. Mount the front part (see #1) to the mounting bracket (attach-

ment) or on a DIN rail.

2. Press the back part (see #2) onto the mounting bracket or

onto the DIN rail.

Note: DO NOT mount the back part on the mounting bracket or
the DIN rail first and then mount the front part on the mount-
ing bracket on the DIN rail. This could decrease the mount-
ing strength of the Amplifier Unit.

(1) DIN Rail

Removal
You can remove the Amplifier in one easy step:

1. Press the Amplifier Unit in direction (A) and lift the fiber inser-
tion part in direction (B) as shown here

DIN Rail

A)

15
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When Side-Mounting

| S ——
=
<2
1@ __®IF
Washers
(6 dia. max.)

When side-mounting:

Attach the mounting bracket on the Amplifier first, and secure
the amplifier with M3 screws and washers. The diameter of
the washers should be a maximum of 6 mm.

Insert the fiber into the Amplifier up to the insertion mark. Proper
fiber performance will not be achieved unless the fiber is inserted
all the way to the insertion mark. (This method is applicable to
standard, 2.2-mm-diameter fibers only.)

12.6 In/senion mark

/
/

2.2-dia.

The cutting holes cannot be used twice. If the same hole is used
twice, the cutting face of the fiber will be rough and the sensing
distance will be reduced. Always use an unused hole.

Use either one of the two holes on the right (refer to the following
figure) to cut a thin fiber as follows:

1. An attachment is temporarily fitted to a thin fiber before
shipment.

Thin fiber attachment (E39-F9)

/

Temporarily fitted

2. Secure the attachment after adjusting the position of it in the
direction indicated by the arrow.

Cutter E39-F4

Two holes for
thin fiber

Three holes for
standard fiber
(2.2-mm dia.)

16

4. Finished state (proper cutting state)

Approx.
05%

Note: Insert the fiber in the direction indicated by the arrow.

Connection

Do not pull or press the Fiber Units. The Fiber Units have a
withstand force of 9.8 N (1 kgf) or 29.4 N (3 kgf) (pay utmost
attention because the fibers are thin).

Do not bend the Fiber Units beyond the permissible bending
radius.

Do not bend the edge of the Fiber Units (excluding the E32-T[JR
and E32-DJR).

20 mm min.
Correct
Amplifier Unit Fiber Unit
20 mm min.
Incorrect

Do not apply excess force on the Fiber Units.

Fiber Unit
Nylon wireholder

Correct

u Metal holder

Incorrect .%j i @

The Fiber Head could be break by excessive vibration. To
prevent this, the following is effective:

A one-turn loop can
absorb vibrations.

Turning the Power ON

When the power is turned ON, the operation indicator will be ON
momentarily. Note that this will not have an effect on performance
since no control output will be generated.

When the power is turned ON, the operation indicator will be ON
momentarily. Note that this will not have an effect on performance
since no control output will be generated.

Perform two-point teaching if two to three Fiber Units are closely
mounted together, at which time supply power only to the Unit in
teaching operation in turn or block the emitters of the Fiber Units
not in teaching operation.
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Precautions

/\\— WARNING

The E3X-NH is not a safety component for ensuring the
safety of people as defined in EC Directive 91/368/EEC, or
as covered by separate European standards or by any other
regulations or standards.

H AVOID DAMAGE TO THE E3X-NH
SENSOR

* Do not impose any voltage exceeding the rated voltage on
the E3X-NH.

* Do not impose 100 VAC or more on models that operate with
DC.

*  When supplying power to the E3X-NH, make sure that the
polarity of the power is correct.

* Do not short-circuit the load connected to the E3X-NH.
* The load must be connected to the E3X-NH in operation.

B REFLECTOR

Precautions for Using the E39-R3 Reflector

Use detergent, etc., to remove any dust or oil from the surfaces
where tape is applied. Adhesive tape will not be attached
properly if oil or dust remains on the surface.

The E39-R3 cannot be used in places where it is exposed to oil
or chemicals.

H MUTUAL INTERFERENCE PROTECTION

Perform two-point teaching if two to three Fiber Units are closely
mounted together. The mutual interference feature will guard
against false triggering.

B EEPROM WRITING ERROR

Write errors may result at the time of teaching due to power
failure or static noise. If any of these occur, re-teach the
amplifier.

Hl SENSING A MINUTE OBJECT

This data sheet shows typical examples for detecting minute
objects. These typical examples are for reference use only,
because these example operations were tested on Units sampled
at random from a lot and the values described are average
values. Do not assume that all Units ensure such operations.

B WHEN THE POWER IS OFF

The moment power is turned off, the E3X-NH may output a pulse
signal which could affect the operation of the devices connected
to it. This will occur more often if power is supplied to the
E3X-NH from an external power supply, thus affecting the
connected timer or counter. We recommend using a separate
power supply to avoid a false signal.

For extending the cable, use wire with 0.3 mm?2 min. The total
length of the cable should be a maximum of 100 m.

B POWER SUPPLY

If a standard switching regulator is used as a power supply, the
frame ground (FG) terminal and the ground (G) terminal must be
grounded, or the Amplifier can malfunction due to the switching
noise of the power supply.

The supplied voltage must be within the rated voltage range.
Unregulated full- or half-wave rectifiers must not be used as
power supplies.

B WIRING

Never wire the Amplifier within the same conduit with power
lines. Doing so will cause induction between the lines, possibly
resulting in faulty operation or damage. Always wire the Amplifier
in a separate, dedicated conduit.

Power line f

| NOTE: DIMENSIONS SHOWN ARE IN MILLIMETERS. To convert millimeters to inches divide by 25.4.

OMRON.

OMRON ELECTRONICS LLC

One East Commerce Drive
Schaumburg, IL 60173

1-800-55-OMRON

Cat. No. CEDSAX4 11/01

OMRON ON-LINE

Global - http://www.omron.com
USA - http://www.omron.com/oei
Canada - http://www.omron.com/oci

Specifications subject to change without notice.

OMRON CANADA, INC.
885 Milner Avenue
Scarborough, Ontario M1B 5V8
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