Digital Fiber Amplifier

E3X-DA-N

CSM_E3X-DA-N_DS_E_7_2

Note: Manufacturing of the E3X-DALITW Series was discontinued at the end of March 2012.
Manufacture of the E3X-DA11-N/DA41-N/DA11D/DA6/DA8/DA6D will be discontinued
in March 2017.

The Ultimate Fiber Amplifier for
Maximum Ease of Use and High
Performance

Be sure to read Safety Precautions )
A on page 23. UL991

*UL certification including UL 991 testing and evaluation e Applicable standards: UL 3121-1
« Additional application testing and evaluations standards: UL 991 and SEMI S2-0200S

Features
Models with New Connector System Super Digital Display with Auto Power
Reduces Wiring, Saves Space, and Makes Control (APC) Circuit

Maintenance Easier

‘ First in the Industry
‘ First in the Industry ‘ Patent Pending ‘

The passage of time causes the intensity of the Sensor's light-

In Amplifiers with wire-saving connectors, the power supply is emitting LED elements to deteriorate, which may make stable
distributed to 1-conductor slave connectors through a 3- detection impossible.
conductor master connector. This design has three major The E3X-DA-N is the first series of Fiber Sensors to use an
advantages. Auto Power Control (APC) circuit. This achieves strict
1. Wiring time is significantly reduced. detection by eliminating fluctuation in the digital value and is
2. Relay connectors are unnecessary, so wiring takes up less ideal for subtle detection such as stable detection of liquid-
space and costs are reduced. crystal glass.
3. Storage and maintenance are simpler because it isn't
necessary to distinguish between master connector and Incident level
slave connectors on the Amplifier. EEEE

3000
Simplified Connector Design  ~
Jp to 16 Amplifiers can S ' Previous Digital Threshold- - - - - - == === =N me e
- ¥ . Fiber Amplifiers

Unstable detection

Time
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E3X-DA-N

Power Consumption Reduced by As Much
As 70%

Power consumption is
reduced by as much as 70%

from 1800 mW to 600 mW 1800 MW,
(when the digital display is Sy
OFF). N
. 600 mw
Previous model E3X-DA-N

“This eco-label s displayed on
products that meet
environmental standards
established by OMRON.

(with digital display OFF)

Digital Display Can Be Turned OFF or
Dimmed during Operation Eco-mode

When the digital display is viewed infrequently during
operation, current consumption can be reduced by dimming
the display or turning it OFF entirely.

(Eco-mode can be set from the Mobile Console only.)

New Generation of Mobile Consoles the Size of Cellular Phones.
Further Developing the Ultimate Power of Fiber Amplifiers.

Remote Setting and Adjustment

Perform settings, teaching, and fine adjustments at the
end of the Fiber Unit.

Previously, settings and
teaching could be performed
only on the Amplifier. Now,
however, using a Mobile
Console enables these
operations at the end of the fiber.
Strict adjustments can be made
while checking the workpiece
position.

Display the light intensity and threshold at the same time.

New

Concept
Patent Pending

Function indicator
section

Channel setting
section

Light intensity monitor

Threshold

Operation keys

om, b
¥/ R Wr
0871 g&?g{{

Battery monitor

Head

With group teaching, teach multiple amplifiers

simultaneously.
Group teaching
g rea

Eliminate inconsistency by using group zero reset.

Flash the Sensor head and display the amplifier channels
during operation.

Even if the Amplifier and Sensor
head are separated during
operation, it is still possible to
flash the Sensor head and
display the amplifier channels.

The tedious teaching that had
to be performed separately for
each Amplifier can now be
performed for several
Amplifiers at once using the
Mobile Console.

The group zero reset function
can simultaneously reset the
digital displays of multiple
Amplifiers to 0. This functionis
useful to minimize variation
between Amplifier values.

Channel 51
Channel 44
Channel 3
Channel 2
Channel 1
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Ordering Information

E3X-DA-N

Amplifiers
Pre-wired Amplifiers

Type

Appearance

Control output

Model

NPN output

PNP output

Standard models

Monitor-output models

Mark-detecting models (blue LED)

Mark-detecting models (green LED)

Infrared models

Differential-output model *1

ON/OFF output

E3X-DA11-N 2M *2

E3X-DA41-N 2M *2

o ON/OFF output
o Monitor output

E3X-DA21-N 2M

E3X-DA51-N 2M

Water-resistant models

Twin-output models

ON/OFF output

E3X-DAB11-N 2M

E3X-DAB41-N 2M

E3X-DAG11-N 2M

E3X-DAG41-N 2M

E3X-DAH11-N 2M

E3X-DAH41-N 2M

E3X-DA11D 2M *2

E3X-DA11V 2M

E3X-DA41V 2M

E3X-DA11TW 2M *2

E3X-DA41TW 2M *2

*1. For details, refer to page 6.

*2. Manufacturing of the E3X-DALITW Series was discontinued at the end of March 2012.
Manufacture of the E3X-DA11-N/DA41-N/DA11D will be discontinued in March 2017.

Amplifiers with Standard Connectors

Applicable Connector

Model

L2 GRpSSISNcs (order separately) (eI G NPN output PNP output
Master E3X-CN11 . .
Standard models Slave E3X-CN12 ON/OFF output E3X-DA6 *2 E3X-DAS8 *2
) Master E3X-CN21 ¢ ON/OFF output
Monitor-output models Slave E3X-CN22 « Monitor output E3X-DA7 E3X-DA9
Mark-detecting models Master E3X-CN11
E3X-DAB6 E3X-DAB8
(Blue LED) Slave E3X-CN12
Mark-detecting models Master E3X-CN11
E3X-DAG6 E3X-DAGS8
(Green LED) Slave E3X-CN12
Master E3X-CN11
Infrared models Slave E3X-CN12 E3X-DAH6 E3X-DAHS8
Differential-output Master E3X-CN11 .
model *1 Slave E3X-CN12 E3X-DAGD "2
: ON/OFF output
Water-resistant models XS3F-M421-4001-A
(M8 connector) XS3F-M422-4001-A E3X-DA14V E3X-DA44V
Master E3X-CN21
. E3X-DA6TW E3X-DASTW
Twin-output models % %0
Slave E3X-CN22

*1. For details, refer to page 6.

*2. Manufacturing of the E3X-DALITW Series was discontinued at the end of March 2012.
Manufacture of the E3X-DA6/DA8/DABD will be discontinued in March 2017.
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E3X-DA-N

Amplifier Connectors (Order Separately) Note: Seal provided as accessory.

Type Appearance Cable length | No. of conductors Model
Master W 3 E3X-CN11
Connector 4 E3X-CN21

2m
Slave 1 E3X-CN12
Connector W 2 E3X-CN22

Combining Amplifiers and Connectors (Basically Amplifiers and Connectors are sold separately.)
Refer to the following tables when placing an order.

Amplifiers Applicable Connectors (Order Separately)
Type NPN PNP Master Connector Slave Connector
Standard models E3X-DA6 E3X-DA8
Mark-detecting models ESX-DAB6 ESX-DABS +
E3X-DAG6 E3X-DAGS8 E3X-CN11 E3X-CN12
Infrared models E3X-DAH6 E3X-DAH8

Differential-output model | E3X-DA6D
Monitor-output models | E3X-DA7 E3X-DA9

Twin-output models | E3X-DA6TW | E3X-DASTW ESX-CN21 ESX-CN22

When Using 5 Amplifiers

| Amplifiers (5 Units) |+ [ 1 Master Connector | 4 Slave Connectors

Sensor I/0O Connectors (Order Separately)

Size Cable specifications Appearance Cable type Model
2m XS3F-M421-402-A
Straight
connector 5m 4-wire XS3F-M421-405-A
M8 Standard cable .
2m connection XS3F-M422-402-A
L-shaped
connector 5m XS3F-M422-405-A
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E3X-DA-N

Mobile Console (Order Separately)

Appearance Model Remarks
Mobile Console with head, cable, and AC
(model number of set) . .
E3X-MC11 adapter provided as accessories.
Power supply method: chargeable battery
E3X-MC11-C1 Mobile Console
E3X-MC11-H1 Head
)
E39-Z12-1 Cable (1.5 m)

Accessories (Order Separately)

Mounting Brackets Operating Instructions Sticker
Appearance | Applicable model Model Quantity | Remarks Model Remarks
E39-Y1 Attach near the Sensor.
E3X-DA-N Series E39-L143 =>Refer to page 25.
1 End Plate
E3X-DALIV E39-L148 Appearance Model Quantity
*When using a Through-beam Fiber Unit, order one Bracket for the Receiver and one for the Emitter. PFP-M 1
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Ratings and Specifications

E3X-DA-N

For dimensions, refer to page 26 to 29.

Amplifiers
Pre-wired Amplifiers
Monitor- Water- .
Type DIZICEENE output Mark-detecting models [l resistant Cectest
models models models
models models
Output NPN E3X E3X E3X E3X E3X E3X E3X
type | output -DA11-N -DA21-N -DAB11-N -DAG11-N -DAH11-N -DA11V -DA11TW
PNP E3X E3X E3X E3X E3X E3X E3X
Item output -DA41-N -DA51-N -DAB41-N -DAG41-N -DAH41-N -DA41V -DA41TW
Light source Blue LED Green LED Infrared LED
(wavelength) Red LED (660 nm) (470 nm) (525 nm) (870 nm) Red LED (660 nm)

Power supply voltage

12 to 24 VDC+10%, ripple (p-p) 10% max.

Power consumption

Normally: 960 mW max. (current consumption: 40 mA max. at power supply voltage of 24 VDC)
Eco Mode: 720 mW max. (current consumption: 30 mA max. at power supply voltage of 24 VDC)
Digital display not lit: 600 mW max. (current consumption: 25 mA max. at power supply voltage of 24 VDC)

Load current: 50 mA (residual voltage (NPN/PNP): 1 V max.,

oot:\lt/c:::': Open collector (NPN or PNP output, depending on the model)
tCOIn- P Light ON/Dark ON selectable
ro
Load 1 to
output i
p Lo 5VDC,
Y 10 kQ min.

Protection circuit

Power supply reverse polarity, Output short-circuit protection, Mutual interference prevention (supported for up to 10
Units)

0.5 ms for
ST El 0.25 ms for operation and reset respectively operation and
speed mode reset
respectively
i Standard . . 2 ms for
sponse mode 1 ms for operation and reset respectively operation and
time reset
7 ms for
Super-long- .
. . . operation and
distance 4 ms for operation and reset respectively reset
mode .
respectively

Sensitivity setting

Teaching or manual method

Timer func- OFF-delay timer: 0 to 200 ms, 1 to 20 ms (set in 1-ms units); 20 to 200 ms (set in 5-ms units)
tion Using Mobile Console: OFF delay, ON delay, or one shot (selectable)
ot Fiber-optic current digital . . -
power con- control Fiber-optic current digital control
trol (APC)
Func- Zero-reset Negative values can be displayed.
tions Initial reset Settings can be returned to defaults as required.
Upper and
lower limits
Monitor fo- can be set as
cus required for
every 100
digital values.
Operation indicator (orange), 7-segment digital incident level display (red), 7-segment digital incident level percentage
Indicators display (red), threshold and excess gain 2-color double bar indicators (green and red), 7-segment digital threshold
display (red)
Display timing Switching between normal/peak-hold/bottom-hold possible

Display orientation

Switching between normal/reverse possible

Optical axis adjust-
ment

Optical axis adjustment possible (hyper-flashing function)

Ambient illumination
(receiver side)

Incandescent lamp: 10,000 Ix max.
Sunlight: 20,000 Ix max.
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E3X-DA-N

Monitor- Water- .
Type SEnCas output Mark-detecting models afaEd resistant ERostett
models models models
models models
Output NPN E3X E3X E3X E3X E3X E3X E3X
type | output -DA11-N -DA21-N -DAB11-N -DAG11-N -DAH11-N -DA11V -DA11TW
PNP E3X E3X E3X E3X E3X E3X E3X
ltem output -DA41-N -DA51-N -DAB41-N -DAG41-N -DAH41-N -DA41V -DA41TW
Operating:Groups of 1 to 3 Amplifiers: —25 to 55°C
Ambient temperature Groups of 4 to 11 Amplifiers: —25 to 50°C
P Groups of 12 to 16 Amplifiers: —25 to 45°C
Storage:—30 to 70°C (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 min
Vibration resistance |, 1, 55 1 with a 1.5-mm double amplitude for 2 h each in X, Y and Z directions
(destruction)
Shock resistance 5 . . N
. 500m/s?, for 3 times each in X, Y and Z directions
(destruction)
IEC IP66 (with | IEC IP50 (with
Degree of protection IEC IP50 (with Protective Cover attached) Protective Protective
Cover Cover
attached) attached)
Connection method Pre-wired (standard cable length: 2 m)
Weight (packed state) | Approx. 100 g Approx. 110 g | Approx. 100 g
. |Case Polybutylene terephthalate (PBT)
Materi- Botveth i
al Cover Polycarbonate ng yethersulio
Accessories Instruction sheet

Amplifiers with Connectors
(Specifications different to those for Pre-wired Amplifiers)

Standard Monitor-out- . Infrared W?ter- Twin-output
Type Mark-detecting models resistant
models put models models . models
models
Output NPN E3X E3X
type output E3X-DA6 E3X-DA7 E3X-DAB6 E3X-DAG6 E3X-DAH6 -DA14V -DA6TW
PNP E3X E3X
ltem output E3X-DA8 E3X-DA9 E3X-DAB8 E3X-DAGS8 E3X-DAH8 -DA44V -DASTW
Connection method Standard connector M8 connector Standard
connector
Weight (packed state) | Approx. 55 g Approx. 65g | Approx. 55 g
*The dielectric strength for water-resistant models is 500 VAC at 50/60 Hz for 1 min.
Connectors Mobile Console
ltem Model E3X-CN11/21/22 E3X-CN12 Item Model E3X-MC11
Rated current 25A Power supply | Charged with AC
Rated voltage 50 V voltage adapter
20 mQ max. (20 mVDC max., 100 mA max.) Connection Connected via adapter
Contact resistance The figure is for connection to the Amplifier and the adjacent method
Connector. It does not include the conductor resistance of the cable. Weight Approx. 580 g
50 times (packed state) | (Console only: 120 g)

No. of insertions

The figure for the number of insertions is for connection to the

(SRuEplity) Amplifier and the adjacent Connector. Ri:]etrrfo Iastgfctlgn Malnu;al p(;mtll(':lled
wi e Mobile Console for details.
Materlal Housing Polybutylene terephthalate (PBT)
ateria
Contacts Phosphor bronze/gold-plated nickel

Weight (packed state) | Approx. 55 g | Approx. 25 g

OomRrRoN




E3X-DA-N

Digital Fiber Amplifiers with Differential Outputs (E3X-DA11D/E3X-DA6D)
Characteristics of Applicable Fiber Units
Through-beam Fiber Units

Sensing distance (mm) (The figures in parentheses apply when using the 39-F1 Lens Unit.)
Sensitivity selection HIGH LOW Stan(darc; o:)ject
mm) *
11-level Setting 1 2 3to 11 1 2 3to 11 (min. sensing
1 to 200 ms 1 to 200 ms object *2:
Respt:?ms: ;_7,8 OL 0.50r 1 ms or :_7,8 °; 0.50r1 ms or opaque)
Fiber Unit K 2 to 400 ms K 2 to 400 ms
E32-T11R 240 (1680) 280 (1960) 370 (2590) 140 (980) 180 (1260) 240 (1680) _ _
1 dia. (0.01 dia.)
E32-T21R 50 60 80 30 40 50
E32-T16WR 580 690 910 350 450 580 (0.3 dia.) "1
E32-T16PR 380 450 600 230 290 380 (0.2dia.) 2

*1. These values are for sensing objects that are moving.

*2. This value applies when the response time is set to 3 to 11. An object of this value is detectable if the temperature changes within the range of ambient operating
temperature. (The value is for sensing objects that are moving.)

*3. The values given in the above table are those that can be detected at a digital value of 1,000 in each sensing area.

Reflective Fiber Units

Sensing distance (mm) *1
Sensitivity selection HIGH Low Stan(darc; o;ject
mm) *
11-level setting 1 2 3-11 1 2 3-11 (min. sensing
1 to 200 ms 1 to 200 ms object *3:
Respt:?ms: ;_7,8 OL 0.50r1 ms or g;g o; 0.50r1 ms or opaque)
Fiber Unit K 2 to 400 ms K 2 to 400 ms
150 x 150
E32-D11R 80 90 120 45 60 80 (0.01 dia.)
E32-D21R 13 15 20 7 10 13 25x 25 (0.01 dia.)

*1. Sensing distances are given for white paper.

*2. These values are for sensing objects that are moving.

*3. This value applies when the response time is set to 3 to 11. An object of this value is detectable if the temperature changes within the range of ambient operating
temperature. (The value is for sensing objects that are moving.)

Differences Compared with E3X-DA-N Amplifier

Differential-output Models (Edge-detection Models)

Type Pre-wired Wire-saving connector
Item NPN output E3X-DA11D E3X-DA6D
Current consumption 960 mW max. (current consumption: 40 mA max. at power supply voltage of 24 VDC)
Con- Load current: 50 mA max., (Residual voltage: 1 V max. for NPN/PNP output)
trol ON/OFF output | Open collector
output Switchable between Light ON (ON at edge detection) and Dark ON (OFF at edge detection)
Detection mode Switchable between single edge and double edge detection mode

Single edge: Can be set to 270 us, 500 ps, 1 ms, 2 ms, 4 ms, 10 ms, 20 ms, 30 ms, 50 ms, 100 ms, or 200 ms.
Double edge: Can be set to 570 us, 1 ms, 2 ms, 4 ms, 10 ms, 20 ms, 30 ms, 50 ms, 100 ms, 200 ms or 400 ms.

Light ON: OFF-delay timer, Dark ON: ON-delay timer
0to 5s (1to20 ms: 1-ms units, 20 to 200 ms: 5-ms units, 200 ms to 1 s: 100 ms, 1 to 5 s: 1-s units)

Response time

Timer functions

APC Yes
Func- |Zero-reset Yes (Negative values can be displayed.)
tions Initial reset Yes (Settings can be returned to defaults.)

Sensitivity se-

. Yes (HIGH/LOW)
lection

Teaching level | One-point teaching level can be varied from 1% to 50% in increments of 1%

Operation indicator (orange), 7-segment digital incident level display (red), 7-segment digital detection level display

Indicators (red)

For other information, refer to the instruction manual supplied with the product.
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E3X-DA-N

Engineering Data (Reference Value)

E3X-DA-N/E3X-DALIV/E3X-DALITW

Parallel Operating Range At maximum sensitivity. (Use for optical axis adjustment at installation.)
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E3X-DA-N

Operating Range With standard sensing object at maximum sensitivity. (Use for the positioning of the object and Sensor.)
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§ 10 /)/ ™ |
a \/ N N

7

NG N/
40 6/\ 80 100

5 N3 A A\
\\_—/ )( Distance
-10 \\ 1= X (mm)
High speed w ‘
-15 ‘ ‘
20 ‘ Super-‘long dlslaqce

Reflective
E32-DC200
’g 150 X ‘
> 100 by / /
§ I Super-long distance //S tandan/
£ 50 zd /
P N4
a Super-high
é& -
200 300, 500 600
00 | A 400\ Distance
-50 — \ \X (mm)
-100 \ \\
-150
Reflective
E32-D21R
£ 10 1 1 I x|
€ 8 Standard B
~ R
6 = |
(o}
g 4 / S /
2 L/ N
[a) o )( \\/
10 30 40 60/\70 80 90
-2 - 20 /5;\ Distance.
\L ,/ X (mm)
4 &__/ P \
-6
High speed
-8 f f Super-long distance
-10 ‘ ‘ | | |
Reflective
E32-D331
€ 06 X
£ | —T*
> 04 High speed iy |
3  — / I
=
S 02 i / ,
2
0 y 5 5
\ Distance
-0.2 ~_ X (mm)
— 1\ |\
—0.4— Standard h
‘ Super-long distance
-0.6 | | |
Reflective
E32-C31
’E‘ 30 -
; . %*7*777\(
2 L] \ I
s 10 X ™. \
@
a

-\S:andard

0 22/\‘ 40 60

80 » 100
Astance

-10 High speed 7
,i:/// X (mm)
\
-20
30 Super-long distance

Reflective
E32-D11R
£ 50 T -
E 40 Standard ﬁ;
30 S |i—Y
£ N/ /I
1%}
a 10 /
% >¢/ \/
100 200 /\ 300, 400 500
-10 \ /\ Distance
20 A \Pxam)
-30
.~
—40 High speed — Super-long distance ——|
-50 \ \ \
Reflective
E32-D22R
’E‘ 10 ‘kxﬂ
E 8 =
> 4 %Y
> 6
% 4 el \/ /
2, / N //\\//
C\ 2 A 6 80 100
-2 Distance
4 \')/\ - X ( X (mm)
. p( \ S_uper-lon}\
| Super-high speed Standarddlswiance
10 \ \ |
Reflective
E32-D21B
fg20 Stapd; rd ‘ X
=15 = Ty
Em / \\ (.
s.| / /
(%]
2
0 20\/40 80 80\/1co 120 140
5 \/\ /\ Distance
X (mm)
-10 \\\ P ‘
-15 Super-long distance
20 High sp‘)eed ‘ ‘
Reflective
E32-C41
£ 12 [
3 Ty
> 8 1
® L — |
S 4
g ngh speed\\/
0 10/\ 20 3Wo 50 60
- _~ Distance
-4 ‘X (mm)
8 Standard “g, o long distance
12 | \ \
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E3X-DA-N

Reflective Reflective Reflective
E32-C42 E32-D32 E32-D14LR
12 ‘ ] T 40 o ’g 25
= _ =17, a0 Standard— =] S — ~ T
> 8 High speed I 1 >q; A I : 15 /1 \ yi
(0] fm— ™ 4
= s\ NI D LAY N/
g4 7 ~ 2 10 RN N/ NN\
8 A N/ \/ e VARVARRY,
0 20 30 40 50 60 0 40 80 120 160 200 240 O[ speed 45 /\ 80 /\1 0 /\160 200
1 o/\ /\ /\ / Distance -5 Distance|
. A Distance -10 \ 7 VX (mm) ~ \/( / X (mm)
L~ X (mm NS X -10 X \pr4
N 20 High speed ~d__——+" \ 15 N Standard | £ \
-8 Standard Super-long distance _30 - / 20 N /Super—long distance
12 ‘ ‘ _40 SuPer-Iong (‘:hstance o5 ‘
Reflective Reflective Reflective
E32-D24 E32-D24R E32-D61
| L B e
S 15 Standard ﬁ IiY Ny 6—£ ki > 80 Standard : Iiy
810 — 3 8 /
=GN ~_1/ PN
2 5 2 5 RZ]
4 >< ] S EDINA NS SN N
20 40 80 100 120 ~_10 20 30 40 50 60 100 200 400 500
,5\ hY = & .~ Distance. 2T (\ \///\\\ Distance, /\ 4/\/)(\ Distance
-10 | // X mm) - \Super-lona e N \_/300\ o
) —6 [—Super-high speed distance 80 High speed \ !
-15 High speed | Super-long distance | -8 | |_Standard | Super-long distance
-20 ‘ | -10 ‘ ‘ _120 \
Reflective Reflective Reflective
E32-D36P1 E32-D36P1 E32-L56E[ ]
'5200 X ,€1 20 I X ’E‘ 2.0 ‘ X
=150} . £ Standard E—f—+ E45 -
> % 1% g1 I 1y > — | ;L
©100 |- [ / S 1.0 N —
8 50 g, 2os

0 200 30 2007 \500 600 0 560300 500600 0 1 8 12 16 20 24
700 ) :
= \

-50 \/‘: ﬁ;(ﬁ(anc? X 400/ \ Distance -05 D)i(st(z;r]\[(;e)
" mm -40 7 X (mm)
~100 . >‘ a — \ -1.0 A
High sp?ed §tandard Super-long _80 ~——t=% ~
I ‘ ‘ distance | High speed Super-long distan‘ce S
-200 ‘ -120 \ \ \ -2.0

Limited Reflective

E32-L25L
£ 1
E
>
Sos /’ ™
vVl
0 2 4 6 8 10
‘ /\ D)i;st(anci
mm
—05 Y, 1 — \
X N/
Jjii
-1 |x £2
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E3X-DA-N

Excess Gain Ratio vs. Distance With standard sensing object at maximum sensitivity.

Through-beam Reflective Reflective
E32-TC200 E32-DC200 E32-D21L
1,000 a1, a1,
8 SOORE 8 ‘500 3 ‘5007
£ 300H £ 300 £ 300[}
o Super-long distance o ©
s 122 £ = 3 122 3 2 100%
c —\ il c S50
§ O § oty § 3FEN
§ 10 \‘ \“ é 10 \.\\ = Super-long distance % 10 \-‘ \\\‘ Super-long distance
g 5 \ S~ L SN T e 5 S —
w 3 N T N3 w 3 AV B~y I ] 3 S
N Standard N ‘ N S~
Oper 4 Nl e L IS | o IRNAN
ating . _ — — ating ;R — ating =
level 8:,3’ —, — level 85 j — } ; level 8§ ~ 7
0'1 | Super-high speed 0'1 —Su‘per-hig‘h spee‘d —— St‘andarc‘j "I Super-high speed < Standard
3 | | . 0.1 | | |
0 0.4 0.8 12 1.6 2 0 100 200 300 400 500 600 700 800 0 50 100 150 200 250 300 350 400
Distance (m) Distance (mm) Distance (mm)
Operating Range Hysteresis vs. Sensing Distance Repeat Accuracy vs. Sensing Distance
Reflective Reflective Reflective
E32-DC200 E32-D11L E32-DC200
€20 =
g ‘ 1 23 ‘ E 30 Sensing object: White paper ?gg Sensing object: White paper /
;’ 15 «E%*—f,,):r\{ \ = 25| Distance Hysteresis = ‘an X
810 o ~ S 8 | = g o= —3 Super-high
g 5 S od?agmm\/ copp?rwire\ .220 OLOFF / ) § Zz ION / speed —]
e \'/ copper wire ‘ T / § / /
0 | 15 ‘Standard, Q 50 LY
10 / 20 30 / 40 50 60 2 / / Standard
-5 N 4 Distance| 10 , 40 / )
y )
-10 \\‘—/ ‘X (mm) /\ / Super-long % / A
15 4/\0.4-mm-d_ia. 5 / Supe(;-hlgh 1 distance 20 /Super-long
copper wire spee 10 distance —
— 7
20 | 0 |
100 200 300 400 500 0 20 40 60 80 100
Distance (mm) Distance X (mm)
E3X-DA-N
Monitor Output vs. Distance (Standard Mode)
Through-beam Reflective
E32-TC200 E32-DC200
g 6 g 6
Zs g s
3 g \
Sa S 4
5 5 \
s = \

()
w

AN LN

‘\ \\\

—

1 1 ——

0 50 100 150 200 250 300 0 10 20 30 40 50 60 70 80 90100
Distance (mm) Distance (mm)
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E3X-DA-N

E3X-DAB-N/E3X-DAG-N
Parallel Operating Range At maximum sensitivity. (Use for optical axis adjustment at installation.)
Through-beam Through-beam
E32-TC200 E32-TC200 + E39-F1(separately sold Long-distance Lens Unit)
g 80 T - EZOO T ‘Fxﬂr
= 60 %{’ﬁ”’i — 150 $ B —
E’ 40 — \ \Supe\r_ J E 100 N
g 22 Su/mm;ta”dard 7\|§iggmce\ g, 52 \ \\ \
50 100 150/ /200 250 0.5 / /1.5 2 25
i J _|Dist
N 71 X om = B A T
40 ~100 —T\
\\_/ Super-high speed | Standard| Super-long distance
-60 -150 [ ‘
-80 —200 ‘ ‘

Operating Range With standard sensing object at maximum sensitivity. (Use for the positioning of the object and Sensor.)

Reflective Reflective Limited Reflective
E32-DC200 E32-CC200 E32-D11L
'g 40 X ’E‘ 20 - E 40 - ‘
S e B Ry e
8 20 | / | 810 (I 8 20 1/
_% 10 / / / % 5 / /‘ % 10 / / /
e o e o ANU Sl‘.lper-long d‘istance a . L 0/
60 80_ 100 vo .(\ 60 80 100 ?Qo 100 120
10 20 40 Distance] 5 70 Distance! _10 20 60 \_
| \ >\ \ X (mm) \ \ X (mm) | 40\ Distance
20 —A \ -10 20 L/ \ X (mm)
Super-high speed |Standard / Super-high \Standard\ \ Super-high speed  Standard / ‘
-30 15— speed -30 [ — Super-long distance |
Super-long distance ‘ ‘ ‘ ‘ ‘
-40 | -20 -40
E3X-DAH-N
Parallel Operating Range At maximum sensitivity. (Use for optical axis adjustment at installation.)
Through-beam Through-beam Through-beam
E32-TC200 E32-T11L E32-T14
=200 T v ‘£400 \ PRV = 200 X
€ 3 ] X
E150 =y 5300 E@**W*— §150 - \ 5 N
: 100 N, \\ 0 3200 T~ H 2 100 k /\
: >\ \ ‘ 5 =~ . 5 / ™7\ Standard
% 50 2 N1 2100 = 7~ \‘ Super-long distance 2 50 _/ e arSuper-long dlstance
e Super-high Speed‘standard Super-long distance olSuver-high speed Standard ‘ a . Super-r‘ugh speed
0.2 04 06 8.0 1 0.4 0.8 1.2 1.6 2 > 3
_50 y / Distance] ~100 - P Distance. _50 Dlstance
1, 1/ X (m) N~ L, Xm —— / X (m)
-100 L/ = -200 ~— 7 -100
150 ,/ 300 150 & -~ ,/
_ ~ _ _ N
-200 —-400 -200

Operating Range With standard sensing object at maximum sensitivity. (Use for the positioning of the object and Sensor.)

Reflective Reflective Limited Reflective
E32-DC200 E32-D11L E32-CC200
£ 40 DAV E 80 P E 50 P
£ // AN E@%Ww £ g —r, / 1/ Ew fE@Lf—jY
> L~ - - 2,
3 20 V. Sén@ \ / Ii § 40 I / § Zg /
£l LN\ /L \ A/ Fof = / R e N VAV
I uper-hi
i 0 Spc% : 8} \/ 0\/ /160 200 0 80 1&)%'(/ 320 400 0 / h /
2 40 80 120 200
~10 / ,\ /\ / Distance 20 7 (\ Distance -10 A 160
N\ \ X mm) \ 240 X (mm) ) N\
-20 \ / -40 7Super-h|g — Standard— g, | 20 Super- hlgh — 1 \ \
\\k/ /\ \ speed dl:g;r:cgng —30[~speed = — Standard*S_ulaer-lc»ng ) -
-30 - -60 _40 | distance __|Distance
o \ J/ Super-lon‘g distance 80 ‘ \ \ 0 ‘ ‘ X (mm)

For other information on Fiber Units, refer to the Fiber Sensors Best Selection Catalog (Cat. No. E353).

OomRrRoN




Technical Reference (for E3X-DA-TW Twin-output Models)

E3X-DA-N

(In the following examples, threshold 1 is set
to 3,000, and threshold 2 is set to 1,000.)

Output Patterns for Normal Operation

Outputs 1 and 2 can be set to operate independently and either Light ON mode or
Dark ON mode can be selected (independently) for channels 1and 2 making a total

of 4 possible output patterns.

Threshold 1: Light ON
Threshold 2: Light ON

Threshold 1: Dark ON
Threshold 2: Light ON

4000 /
***** Threshold 1

/——— Threshold 1

— 3000 -- =
[ [
3 3
S S
Q Q
k=) k=)
S 1000 -—=—=N\c—~——f-T-——~—- Threshold 2 e 1000F~—=~-N\c—~~f~-T-~~——- Threshold 2
0 Time Time
ON I ON
Output 1
Output 1 oo uPUt T e | |
ON ON
2
Output 2 OFF Output OFF | |
Threshold 1: Light ON Threshold 1: Dark ON
Threshold 2: Dark ON Threshold 2: Dark ON
3 000 ="Aoo Threshold 1 3 00F-~A——mmm oo Threshold 1
3 3
S S
[} (5]
ke he)
E ****** Threshold 2 g 1000 ===\ T Threshold 2
Time Time
O 1 ON Output 1 ON
utput 1 o utput 1 e
O 2 ON Output 2 ON
uIPUL2 o U2 orp

Output Patterns for Area Sensing
This series includes models equipped
with area sensing functionality, a first for
Digital Fiber Amplifiers. This
functionality can be used to monitor
whether the incident level is inside or
outside the threshold area. The 2 output
patterns below are possible for this kind
of operation.

ON inside threshold area

/——— Threshold 1

°©
3
k=
(5]
°
S 1000 --—-N-———f-T-————- Threshold 2
Time
Output 1 ON
OFF
Output 2 ON
OFF

ON outside threshold area

/——— Threshold 1

°
>
K}
k=
()
S
3] T——=—- Threshold 2
Time
Output 1 ON
WP oFF
Output 2 ON
UYL oFF

Note: Output 2 is always OFF.
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E3X-DA-N
I/O Circuit Diagrams

NPN Output
Opera-
. . Mode selec- L
Model tion Timing charts . Output circuit
tor switch
mode
Incident light
No incident light _|:TI:F: prd Op_er;tion indicator (or;n_ge)
Operation ON
E3X-DA11-N Light-ON ndeator o [ L-ON
E3X-DAB11-N t(l?aurggrsttor ON _I: (L|G HT ON) Photo- 2 ~+—Control output
E3X-DAG11-N OFF - Slectric L2t
E3X-DAH1 1 -N Load Operate_:_ main 24 VDC
(e.g., relay)  Reset circuit 3 !
E3X-DA11V (Between brown and black) ’ A J\
Blue
E3X-DA6 Incident light ‘ $
E3X-DAB6 Nq incident light :I—E - -
E3X-DAG6 Operation o _IT:*
E3X-DAH6 Dark-ON (orange) OFF — D-ON
E3X-DA14V Output ON T (DARK ON) « Connector Pin Arrangement ®0
transistor OFF = (M-8 Connector only) ® 6
o ey e Note: Pin 2 is not used.
(Between brown and black)
Incident light
No incident light |
Operation ON T~
indicator
. OFF - - - - -
Light-ON (;l:’;l:ie) o (LIGLH?'NON) Z Operation indicator (orange) Brown
transistor OFF _:_ @
Load Operate
(e.g., relay)  Reset Photo- —K
E3X-DA21-N (Between brown and black) electric L12to
Sensor % T 24VDC
E3X-DA7 Incident light Gircuit x 7
No incident light | l 4
Operation ON T S
indicator OFF _I: D-ON
_ (orange) — - - -
Dark-ON Output ON : (DARK ON) | *Load resistance: 10 k& min.
transistor OFF |
Load Operate
(e.g., relay) Reset _:_
(Between brown and black)
CH1/  Incident light _D_
CH2 No incident light —
Ogeration ON T
insicat
Lighton | o —It L-ON - -
Output ON LIGHT ON Operation v ion indi
tranaistor OFF | ( ) indicator Operation indicator (orange)
Load Operate
(e.g., relay) R t—:—
E3X-DA11TW e(SBEietween brown and black) slg?:ltﬂ-c {
— 12to
_ S — -
E3X-DAG6TW CH1/  Incdentlight mz?:m g T Control output 2 T 24 VDC
CH2 Noincident light —r circuit x x
Operation
indicator ON ’ f]\BIue
Dark-ON |©9) % B D-ON
Output N DARK ON -- --
transistor OFF —:— ( )
(2 ) e T
(e.g., relay)  Reset
(Between brown and black)

Note: With E3X-DACITW models, only channel 1 is output when set for area sensing operation.
LIGHT ON: ON when the incident level is between the thresholds for channels 1 and 2.
DARK ON: OFF when the incident level is between the thresholds for channels 1 and 2. (Channel 2 is always OFF.)

Sensor I/O Connectors for Models with M8 Connectors

Classifi- . Connection I
. Wire colors . Application
Wire colors cation pin No.
©@ @® g A Brown Brown 1 Power supply (+V)
) 1 Bliack - White 2
Blue 3 Power supply (0 V)
XSO M421 405 Black 4 Output

XS3F-M422-402-A

XS3F-M422-405-A Note: Pin 2 is not used.
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E3X-DA-N

PNP Output
Opera-
. _— Mode selec- A
Model tion Timing charts . . Output circuit
mode tion switch
Incident light
No incident Iight_q:— |— - 2P -
Operation ON T fr Operation indicator (orange) Brown
- - indi
E3X-DA41-N Licht-ON '(g,fnag‘g; orF ] L-ON ! Display @
E3X-DAB41-N | -9 Output ON_: (LIGHT ON) Photo- x ; Gontrol output
E3X-DAG41-N transistor OFF — glectric —| ,‘I‘\BI cl?n rol outpu 11210
- - Load Operate ensor = 24 VDC
E3X-DAH41-N (e.g. relay)  Reset ::Ti‘raclﬂit Load
E3X-DA41V (Between blue and black) . ’
1 Blue
E3X-DA8 Incident light S
E3X-DAB8 No incident |ight:|—T£ . . -
- Operation ™
E3X-DAG8 indicator ON_I: D-ON
E3X-DAH8 Dark-ON | (orange) O(';': T (DARK ON) c tor Pin A ;
- Output e Connector Fin Arrangemen
E3X-DA44V transistor OFF _:_ (M-8 Connector only) ®® @@
Load Operate Note: Pin 2 is not used.
(e.g., relay)  Reset
(Between blue and black)
Incident light
No incident Iight_:__
Operation ON T~
indicator - - -
Light-ON (orange) OFF [ L-ON Operatlon indicator (orange)
Output ON . (LIGHT ON) Brown
transistor OFF :_ ; Display
Load Operate Photo x : c |
(e.g., relay) Reset ontrol oulput
E3X-DA51-N e?lgetween blue and black) g:ﬁ;g? Qptack = 12to
E3X-DA9 main Monnor output [ 24VDC
Incident light circuit O
No incident light :I—’F ' ’ .
Operation ON T i Bive
indicator U
Dark-ON | (orange)  OFF ~ D-ON |— - .- - _T
Output ON (DARK ON) * Load resistance: 10 kQ min.
transistor OFF _:_
Load Operate
(e.g., relay) Reset
(Between blue and black)
CH1/  Incident light
CH2 No incidentlight—:——
Operation ON T
indicator
. OFF. . L-ON - - -
Light-ON | (orange) |— ; j
9 Output ON_: (L|GHT ON) ggﬁ:&?n £ Z Operation indicator (orange) Brown
transistor OFF. L , _(orange) ¢
Load Operate 1 Display ’ J N . 1 Control
(69, relay) Reset - £ L output 1
E3X-DA41TW e?getween blue and black) Zg%i?ic 4|\ Ej:c’liu L1210
E3X-DASTW o Sensor > Control —= T 24vDC
CH1/  Incident light main ﬂ output 2 Toad
CH2 Nomcidenthght:—’F : circuit
Operation ON T 1 ’
indicator
Dark-ON | (orange) OFF ~ D-ON Blue 3
Output ON DARK ON -- -- --
transistor OFF_:_ ( )
Load Operate
(e.g., relay)  Reset
(Between blue and black)
Note: With E3X-DACITW models, only channel 1 is output when set for area sensing operation.
LIGHT ON: ON when the incident level is between the thresholds for channels 1 and 2.
: whnen the Incident level Is between the thresnolds Tor channels 1 an . anne Is always .
DARK ON: OFF when the incident level is bet the thresholds for ch Is 1 and 2. (Ch 12is al OFF
Sensor I/0 Connectors for Models with M8 Connectors
Classi- . Connection -
' . Wire colors . Application
Wire colors fication pin No.
g B
®e 2 4 White Brown 1 Power supply (+V)
@ @ 3 7 Blue -
0 Black DC White 2 ===
Blue 3 Power supply (0 V)
XS3F-M421-402-A
XS3F-M421-405-A Black 4 Output
XS3F-M422-402-A . .
XS3F-M422-405-A Note: Pin 2 is not used.
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E3X-DA-N

Connection

Connection with K3NX-VD2[] Process Meter

K3NX-VD2[ Note 1. Various I/O Units are available for the KBNX. Select an
O eCabalababal, appropriate output type depending on the application.
2. This wiring is for the K3NX with DC power supply

12 VDC, 80 mA* specifications and the Monitor (Analog) Sensor with DC

power supply specifications. Check respective power

supply specifications before wiring.
*Use this service power supply for the Sensor with reference to the

power consumption of each Sensor.

Monitor output Orange

ORO20202020202020)

E3X-DA-N 12024 VDC

Nomenclature

Amplifiers
Standard, Monitor-output, Mark-detecting, Infrared, and Water-resistant Models

Setting Buttons
TEACH (QO]

Lock Button Level Display

Operation Indicator Operating Mode Selector

ON when output is ON. Use to switch between Light ON and Dark ON modes.
OFF when output is OFF.  Mode Selector

Use to select SET, ADJ, or RUN mode.

Twin-output Models

Setting Buttons
TEACH (O]

Lock Button Level Display

Operation Indicator
ON when output is ON.

Channel-selection Switch

Use to switch between channels 1 and 2.
Mode Selector

Use to select SET, ADJ, or RUN mode.
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E3X-DA-N

Amplifier Adjustments

TEACH

MODE *. @
. To reset to zero again:‘

All Models
n Changing the Display (RUN Mode) n Zero-reset (RUN Mode)
2 Set the mode Digital incident level (4000 max.)
Set the mode Digital incident level (4000 max.) selector to RUN. —
selector to RUN. — Em‘
—E o | OHITE
(Factory-set to RUN) Em'

®

TEACH

@<

Digital percent To return the initial digital incident level:

TEACH MODE

old down
both for 3 s,

*There is no limit on the number of times zero-reset can be used.

=3
«@
—

MODE

©
‘

®

I Initial Reset (SET Mode)

Analog incident level and threshold

. TEACH MODE

Manual Tuning (Fine Sensitivity Adjustment) in ADJ Mode
Perform fine sensitivity adjustment after teaching and { TEACH.
,-‘| | e

Set the mode
selector to SET.

SET
| m—

®

manual tuning (without using the teaching function) in

Ol T fo] gL
the way shown below: U] A Q)
Twin-output Models MODE HODE
First, select the channel to be .
adjusted using the channel ‘ v
Cancel Execute initial reset
selection switch.
CH1EEC_ICH2
Set the mode Fine sensitivity adjustment
selector to ADJ. TEACH MODE
ADJ
e Sensitivity  Sensitivity
increment with  decrement
threshold  with threshold
decrement  increment

The items displayed in ADJ mode vary with the display
setting in RUN mode.

RUN mode ADJ mode
Digital incident level | === | Digital threshold
Digital percent - | Digital percent
Analog value = | Analog value
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E3X-DA-N

IV setting Functions in SET Mode

Set mode selector

Four types of sensitivity settings are available. Refer to page 22
to SET. —_— -1 Teaching for details.
SET

Digital incident level display

*MODE
@ D — |Sensing function | Displayed as "F." | Available with: E3X-DA21-N
. E3X-DA51-N
2 Monitor Focus E3X-DA7
Standard (factory-set) E3X-DA9
TEACH
@\l ® ®
. 4 H
Super-long distance m ! H
TEACH : ;
(0] l @ .”"“E Setting upper limit | Alternates between
Super-high speed > lfor monitoring A-UP" and setting value.
TEACH
3 (0] I (Factory setting) Alternates
7 - - - T _ Ve Y
@s> [@ — |Timer function | Displayed as "t." | |0|;‘| X |‘| = O|’| XN |_|| |
¥ TEACH In units of 100
. l from 4,000.
0 (Factory-set) Alternates
@ . [ofFt = L]« ~[olR SR
units for 25 ms or higher.
e TEACH .
K1
TEACH . Alternates .
v .I_ 0"-“.“:‘ «= () o
MODE UL o LY
@ . > | Flashing setting | Displayed as "L." | TEAC”. l
Alternates
(Factory-set) 0“ i | U
TEACH TEACH I
ON Note: It is not possible to set an upper limit
that is lower than the lower limit.
v
¥ ook 0% Setting lower limit | Alternates between
@ & — | Hold setting ~ |formonitoring | "A-LO" and setting value.
1
OFF (Factory-set) (Factory setting) Alternates
D T X
O - T |« =0 o
TR In units of
Peak 100 from 0
Alternates
D T iy
|0n b ""O| n.ll.l| |
Bottom s TERCH :
TEACH : :
J . . Alternates .
MODE l:‘-. D :‘.:‘."."
@ 5 — |Disp|ay orientation setting | Reversing display| |O o [ O|_l 00 l_l| |
TEACH
— —— @l
? E Standard (factory-set) Alternates
H H TEACH D I (|
: : °.l |0n X ‘“’0|.| n.n.l||
: ] TEACH I
é é Reverse I .
Note: It is not possible to set an lower limit
TEACH. | that is lower than the lower limit.
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E3X-DA-N

Twin-output Models

Setting Functions (SET Mode)

Set mode selector to

] Four types of sensitivity settings are available. Refer to page 22 for
SET

— Digital incident level display

F ® ®

4 1

| Setting the operating mode | Changing the operating mode ! H

L}

The operating mode for the channel : 3 4
MODE

set with the channel-selection switch — [Timer function Displaved as “.”
can be changed. @ © | | pay . |

Changed using the channel-selection switch '
CH1 Bl CH2 (Fa