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7)Output pulses may occur when the power is interrupted, so turn OFF the
power to the load or load line before turning OFF the power to the Sensor.
8)When you use the Amplifier Units with Connectors,
to prevent electric shock or short-circuits, attach
the protector seals provided with E3X-CN-series
Connectors to the sides of power supply
connectors that are not being used.
9)Always turn OFF the power supply before connecting,
separating, or adding Amplifier Units.
10)Do not pull or apply excessive pressure or force
(exceeding 9.8 N-m) on the Fiber Unit when it is
mounted to the Amplifier Unit.
11)Fiber amplifier sensor communication unit E3X-DRT21-S and mobile console
E3X-MC11-SV2 cannot be used.
12)Always keep the protective cover in place when using the Amplifier Unit.
13)Do not use thinners, benzine, acetone, or kerosene for cleaning the
Amplifier Unit.

Confirming the Package Contents
* Amplifier Unit: 1 « Instruction Sheet (this sheet): 1

1. Ratings and Specifications

This amplifier unit is digital fiber sensor to be used in combination with fiber unit E32-][],
and detects white LED emission in RGB ratio.

Power supply
connector

Type Standard models Advanced models
Model I NPN E3X-DAC11-S | E3X-DAC6-S E3X-DAC21-S

| PNP E3X-DAC41-S | E3X-DAC8-S E3X-DAC51-S
Control output quantity 1 2
External input quantity - 1
Connection method Pre-wired [Separate connector| Pre-wired

3. Dimensions
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29.80
15.10 3.9x3=11.70
12.15
|
000000 | M0N0 E
000000 TR0 CE00E0 00
70 .
Pre-wired Models
44.30 8.10 ( )
RN
T—
[ I _
rawl = @ 3
L) =
= CE ﬁ
p Sl ;
18.70 \_ 36.70 J

4. Nomenclature

( Standard models: Operation indicator
Advanced models: Operation indicator for channel 1
(3 Standard models: | mode indicator
Advanced models: Operation indicator for channel 2 O

@ Main display (red)

Light source White LED
Power supply voltage |12 to 24 VDC £10%, ripple (p-p) 10% max.

Power consumption  [960 mW max. K
(current consumption: 40 mA max. at power supply voltage of 24 VDC)
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| Precaution on Safety

@Meanings of Signal Words

Indicates a potentially hazardous situation whjch, if
not avoided, may result in minor or moderate injury or
in property damage.

@Alert statements in this Manual
CAUTION

Do not use it exceeding the rated voltage.
There is a possibility of failure and fire.

Do not connect sensor to AC power supply. /
Risk of explosion.

Hot surface may cause heat injury.

| Precautions for Safe Use

1)Do not use the Amplifier Unit in environments subject to flammable or
explosive gases.
2)Do not use the Amplifier Unit in environments subject to exposure to water,
oil, chemicals, etc.
3)Do not attempt to disassemble, repair, or modify the Amplifier Unit in any
way.
4)Do not apply voltages or currents that exceed the rated ranges.
5)Do not use the Amplifier Unit in atmospheres or environments that exceed
product ratings.
6)Wire the Amplifier Unit correctly, e.g., do not reverse the polarity of the
power supply.
7)Connect the load correctly.
8)Do not short both ends of the load.
9)Do not use the Amplifier Unit if the case is damaged.
10)When disposing of the Amplifier Unit, treat it as industrial waste.
11)Do not use the sensor in the place exposed to the direct sunlight.
12)The surface temperature of sensor rises depending on the use
conditions such as ambient temperature and power supply voltage. Be
careful when you operate or clean it. Hot surface may cause heat injury.

| Precautions for Correct Use |
1)Do not use the Amplifier Unit under the following conditions.
(DIn the place exposed to the direct sunlight.
In the place where humidity is high and condensation may occur.
In the place where corrosive gas exists.

@In the place where vibration or shock is directly transmitted to the product.

2)Wire the Amplifier Unit separately from power supply or high-voltage lines.
If the Amplifier Unit wiring is wired together with or placed in the same duct
as high-power lines, inductive noise may cause operating errors or damage
the Amplifier Unit.

3)For extending wires, use a cable 0.3 mm? min., and 100m max. in length.
When using the cable as a Korea’s S-mark certified product, use the cable
of less than 10m in length.

4)Do not exceed the follwing force values applied to the cable. Tensile:
40 N max., torque:0.1 Nm max.,pressure:20 N max., flexure:3 kg max.

5)The Amplifier Unit is ready to operate 200 ms after the power supply is
turned ON. If the Amplifier Unit and load are connected to power supplies
separately, turn ON the power supply to the Amplifier Unit first.

6)Depending on the application environment, time may be required for the
conformity to stabilize after the power supply is turned ON.

Load power supply voltage: 26.4 VDC max.; NPN/PNP open collector;
load current: 50 mA max.; residual voltage: 2 V max.

off-stage current:10pA max.
External input *1 —
Protection circuits

Control output

[No-voltage input
Reverse power supply polarity protection, Output short-circuit protection and
Reversed output polarity protection

Response|Super-high- | Operate or reset: 60 us Operate or reset: 120 us *4

time *2  |speed mode *3
High-speed |Operate or reset: 300 us Operate or reset: 600 us
mode
Standard mode| Operate or reset: 1 ms Operate or reset: 2 ms
Higlzj—resolution Operate or reset: 4 ms Operate or reset: 8 ms
mode

Sensitivity setting Teaching(one point teaching or with and without a workpiece *5) or

manual adjustment
Functions|Timer Selectable from OFF-delay, ON-delay, or one-shot timer, 1 msto 5 s

Setting reset |Selectable from initial reset or user reset
Mutual interference|Possible for up to 10 Units

prevention *6

{ ® Stand%rd models: Operation mode selector
Lock button (® SET/RUN switch Advanced models: Channel selector

1EB=2

(DStandard models: Lit when the output is ON.

Advanced models: Lit when the output for channel 1 is ON.
@Display the conformity or the function name.
(®Standard models: Lit when | mode or BLACK mode is set.

Advanced models: Lit when the output for channel 2 is ON.
(@Display the conformity or the setting of the function displayed on the main display.
(®Used to switch the mode.

Mode Description

SET Select to set detection conditions or the threshold by teaching.

Select to detect actually or to set the following:
RUN Manual adjustment of threshold, teaching, zero shift reset, or key lock.

(®Standard models: Used to select conformity output or nonconformity output operation.
Advanced models: Used to select the channel to display or set.
(DUsed to change the display or set functions.

External input Selectable from one point teaching, with ;
settings - and without a workpiece, zero shift reset Key Function
or light OFF RUN mode SET mode
Output setting _ Selectable from output for each channel, UP key Increase the threshold. Depend on the setting.
AND or OR d * Execute teaching.
Indicator Operation indicator (orange), Operation indicator for channel 1 (orange), * Change the setting forward.
| mode indicator (orange) Operation indicator for channel 2 (orange) DOWN key Decrease the threshold. Depend on the setting.

Selectable from the following: conformity 8 + threshold, leeway + threshold,
peak conformity + bottom conformity,

conformity peak level + nonconformity bottom level,

long bar display, conformity + peak incident light level, conformity + channel No.
Switchable normal or reversed display

Incandescent lamp: 3,000 lux max., Sunlight: 10,000 lux max.

Digital display *7

Display orientation
Ambient illumination
Receiver side)
Ambient temperature |Operating:Groups of 1 to 2 Amplifiers: —25°C to 55°C

Groups of 3 to 10 Amplifiers: —25°C to 50°C

Groups of 11 to 16 Amplifiers: —25°C to 45°C

Storage: —30°C to 70°C (with no icing or condensation)

Operating and storage: 35% to 85% (with no condensation)

20 MQ min. (at 500 VDC)

1,000 VAC at 50/60 Hz for 1 minute

Destruction: 10 to 55 Hz with a 1.5-mm double amplitude for 2 hours

each in X, Y and Z directions

Shock resistance Destruction: 500 m/s?, for 3 times each in X, Y and Z directions

Degree of protection |[IEC 60529 IP50 (with Protective Cover attached)

Weight (packed state) [Approx. 100 g [ Approx. 55 g [ Approx. 100 g
Materials| Case Polybutylene terephthalate (PBT)
Cover Polycarbonate (PC)

*1: ON: NPN type: Short-circuited to OV or 1.5V max.. PNP type: Short-circuited to Vcc or Vce-1.5V to Vee.

*2: It is the necessary time to detect a workpiece.

*3: Mutual interference prevention does not function in super-high-speed mode. And, the discrimination
mode is only | mode.

*4: When AND or OR output be selected response time is 150 us.

*5: C mode(detect in RGB ratio) or | mode(detect in any incident light level of RGB) is set automatically.
However, | mode is set when difference of the conformity is small or in super-high-speed mode.
The discrimination mode can be selected C mode, | mode and BLACK mode (detect in total incident
light level of RGB).

*6: If the display value changes by light from other sensors, lower the threshold. Stabler detection can be
done.

*7:When | mode and BLACK mode is set, the incident light level is displayed instead of the conformity.

*8: It shows how close to the registered color by the value from 0 to 1000.

2. 1/0 Circuits

B E3X-DAC11-S and E3X-DAC6-S Il E3X-DAC41-S and E3X-DAC8-S
(NPN models) (PNP models)

JBrown Brown

Ambient humidity
Insulation resistance
Dielectric strength
Vibration resistance
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* Execute teaching.
(2 * Change the setting backward.

Depend on the MODE key setting.

MODE key )
* Execute teaching

Switch the function to be set on the
display.

* Execute the zero shift reset.

(®Used to connect and disconnect the fiber unit.

5. Installing the Amplifier Unit

H Mounting Units

Catch the hook on the Fiber Unit connector end of the
Unit on the DIN Track and then press down on the
other end of the Unit until it locks into place.

Always attach the Fiber Unit connector end first.
If the incorrect end is attached first, the mounting
strength will be reduced.

Hook on the Fiber Unit connector end

H Removing Units

Press the Unit in the direction indicated by "1"
and then lift up on the Fiber Unit connector end
of the Unit in the direction indicated by "2."

H Joining Amplifier Units (for Units with Connectors)
Up to 16 Units can be joined.

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

2. Slide the Amplifier Units together and press the
Amplifier Units together until they click into place.

Secure the Units with an End Plate (PFP-M) if
there is a possibility of the Amplifier Units moving,
e.g., due to vibration.

Remove the Units in the reverse order.

6. Connecting the Fiber Unit

1. Open the protective cover

2. Press up the lock button.

3. Insert the fibers all the way to the back of the
connector insertion opening.

4. Return the lock button to its original position
to secure the fibers.

oA If teaching or sensing is not well done
9| because of shiny of workpieces,
cieow tilt the fiber unit by approximately 5 to 20 \
degrees. |

7. Basic Settings

1. Setting the Operation Mode
Select either conformity output or nonconformity output operation. Set as the operation
mode in SET mode for advanced models. Refer to 8. Detailed Settings.
Selection Description

i The output turns ON when the detected color coincides with the registered
LON (conformity output) color or the incident light level is above the threshold.
DON (nonconformity output) | The output turns ON when the detected color does not coincide with the
registered color or the incident light level is below the threshold.

2. Setting Threshold

1)Teaching setting

One Point Teaching (When setting easy)
Teaching can be performed with a workpiece or without a workpiece. RUN mode and
SET mode — each mode can be set up. Confirm that the MODE key setting is 1PNT
when setting in RUN mode. Refer to 8. Detailed Settings.
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Setting : |
| With a workpiece or i
N without a workpiece. N
'
I a/b < i
ser Cm =
mode SET RUN ! Press the UP key or H SET RUN
Switch to SET mode. the DOWN key. ! Switch to RUN mode.
i
e
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[ o0 @oo) (3 ooo Soopfen: o0 Goo
Conformity Threshold 1 Conformity Threshold 1 Conformity Threshold
Display h
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mode TECH oK | Conformity reshold !
. Display alternately !
display | % Displaying when the o — ey y:
incident light level is, 2Pk oo - - i
appropriate:OK ' !
too large:OVER H '
too small:LO ' 2PNT '
execute teaching only when OK., '
< '
RUN O ;
mode Press the MODE key '
for 3 seconds or more. H
____________________________ e
'
RUN V0 ] L '
mose ||_BE2Z B8O 13 (000 S00r e [(D0D ¥
display | Conformity  Threshold | Conformity ~ Threshold 1 Conformity  Threshold
|

(@Teaching With and Without a Workpiece (When detecting subtle color difference)
Teaching can be performed twice, once with and once without a workpiece, and the value
between the two measured values is set as the threshold. RUN mode and SET mode —
each mode can be set up. Confirm that the MODE key setting is 2PNT when setting in
RUN mode.

1 The teaching can be
1 executed even in the
1 reverse order.

i i
I I
i i
I I
Setting ' i ' :
I I
i i
I I

'
i '
-_-Work‘iece . 1
'
With a workpiece. \ Without a workpiece. :r
._\/‘ =) .
« |l g/D o a/pe |
mode SET RUN ;| \ SET RUN
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RUN | Pointteaching. | Conformity Threshold | Conformity "Threshold Conformity Threshold
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2)Manual Setting

. (—) : a/oe :
ettin ' '
¢ SET  RUN ! Adjust the threshold with the !
Switch to RUN mode. 1 UP key or the DOWN key. '
, | The display set by the displ
Y] i e display set by the display
Display E D=1 2] St E switch will return in
1+ Conformity Threshold | approximately 5 seconds.

H Teaching Error
After performing teaching, when the following is displayed on sub digital display, the error
has occurred.

flash twice. | Qver error

~ L\ o

- 12000 E L | The incident light level is too large.

4 OVER‘ After adjust the Fiber Unit to decrease the incident light level, execute re-teaching.

flash twice, | | ow error

The incident light level is too small.
LO After adjust the Fiber Unit to increase the incident light level, execute re-teaching.

Jlash twice, | Near error
Srm b Y/ —
EMT Change of the conformity is too small.
NEAR After adjust the Fiber Unit to increase change of the conformity, execute re-teaching.|

8. Detailed Settings

The following functions can be set in SET mode. The function displays are the default
settings. All settings except for the operation mode, timer function, teaching level setting
and discrimination mode are the same for both channels for advanced models.

*: The values shown for thresholds, conformity, percentages, etc., are examples only.

Actual displays may vary. |:I Press the MODE key

/> Switch the UP key or DOWN key

Note: Refer to 7. Basic Settings
for teaching methods.

Switch to SET mode.
SET RUN
Teaching
— | B850 SOR[O[EEch ¥
D “Conformity/Threshold”“TECH/Condition of incident light level”
are displayed in fixed time.

Set separately for each channel.

0. Operaﬁoirl MOdeJV (For the advanced models Only) L 207 | Conformity output
D-af Laon| /D LON
o i
N f t tput
D DON oncontormity outpu

1. Detection Method

t-Fn SEnd] Q/D [5
O

Standard mode

High-resolution mode

Super-high-speed mode

A | High-speed mode

2. Timer Function v

(2t =] a/o
O

Set separately for each channel.

Timer disabled.

of Fod OFF-delay timer
OFF D
)
L0 - Y | ON-delay timer
ON-D
Not = = = = AR
t 212 | One-shot timer
1SHT
T TimerTime Setting range: 1 to 5000
| b 4 El /D [1to20ms 1-ms increments
20 to 200 ms 5-ms increments

200 to 1000 ms |100-ms increments

1000 to 5000 ms|1000-ms increments

3. MODE Key The function of the MODE key in RUN mode can
Setting v be selected.
3’-’:’: =Pﬂt G/D :F‘nk

One point teaching

Zero shift reset

ORST
2"~ | Teaching With and Without a
2PNT | Workpiece
4.Teaching Level
Setting -
M-k s G/D Set separately for each channel.

Setting range: OP to 99P
If the teaching level is small or large, it is set to
upper or lower of threshold to operate correctly.
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5. Display Switch

Display
Orientation

7. Output Setting y
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External Input
Setting

v
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y (For the advances models Only)

Callk
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v

Timer Function
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Timer Time L 2
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9. External Input

Memory

v

O

(For the advanced models Only)

a/o

1]

Not = = = =

The information displayed in RUN mode can be
selected. When going to SET mode, this setting will
be ignored and the conformity and the threshold will

be displayed.

Conformity Threshold

The conformity and the
threshold

Peak level

B = viri| | Ratio of the leeway to
LA == S 040d] | the threshold and the
Leeway Threshold | threshold
FERY bokn
PEAK BOTM
A Adisplayis | The peak conformity and
¥ changed | the bottom conformity
in fixed time.

of fixed time(2s)

Bottom level
The conformity peak
ra
LoPE -k level and nonconformity
L-PE D-BT | bottom level

Detection status

Analog bar display.
The current detection
status is displayed as
an analog bar. The bar
will lengthen from the
right as conformable
status is reached.

D]
250

Conformity

FERY
PEAK
A display is
A changed
Y in fixed time.

[ B53 S04

Conformity peak incident

The current conformity
and the peak incident
light level

light level
Aol 2eh Trr:e corl\f't\)‘rmity and the
Conformity  Channel |channel No.

(3T
o 42 3 | Normal display

D123
LR Reversed displa

321D play

The function of the output for channel 2 can be selected.

Callk
20UT

Output for each channel

oo

Output when the output is ON for
both channel 1 and channel 2.

o
OR

Output when the output is ON for
either channel 1 or channel 2.

The output for channel 1 functions according to the
detection mode selection.

Set timer function to the output when
either AND or OR is selected.

Timer disabled

OFF-delay timer

o

ON-delay timer

[
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One-shot timer

Setting range: 1 to 5000

1t020 ms

1-ms increments

20 to 200 ms

5-ms increments

200 to 1000 ms

100-ms increments|

1000 to 5000 ms|1000-ms increments|

The item that is controlled by the input from an
(For the advanced models Only) external device can be selected.

[
[
1PNT

One point teaching

EEPY

oPNT |Workpiece

Teaching With and Without a

B
ORST

Zero shift reset

LarFF

LOFF

Light OFF (The light will remain OFF
as long as the input is ON.)

Effective Pulse Widths

Selection

Pulse width

WPk 2Pnk

0.1to2s

5

Z
[

Executing: 0.1t0o2 s
Clearing: 3 s min.

=
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D

Effective ON pulse width:
1smin.

Whether external input execution results are written
to EEPROM can be selected. Disable this function
if the external input is turned ON frequently.

(The write life is approximately 100000 writes.)

2me | Write results to EEPROM.
ON
[x] FF Do not write results to EEPROM.
OFF

8
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10. Discrimination

The discrimination mode can be selected.
Set separately for each channel.

a/o EHPE
D AUTO

2 |C mode is set.

C mode or | mode is set
automatically.

' | mode is set.

D
-
4

BLACK mode is set.
(distinction in total incident
light level of RGB)

9. Convenient Functions

@ Zero shift reset

The conformity displayed on the main display can be zeroed. The threshold displayed in
the sub-display is shifted by an amount corresponding to the amount the conformity was
changed. Confirm that the MODE key setting is ORST (zero shift reset) in advance.

H Clearing Method

E} Switch to RUN mode.

SET l RUN

H Setting Method

(—)

SET l RUN

Switch to RUN mode.

Hold down the MODE key and
press the DOWN key

D Press the MODE key for
for 3 seconds or more.

3 seconds or more.

The display will be zeroed,
(2] = A utfje., the conformity will be

Conformity ~ Threshold displayed as 0.

o-o

Frash twice and the zero
shift reset function will
be cleared.

@ Key Lock

All key operations can be disabled to help prevent key operating errors.
Only the operation keys are disabled. The switches and selectors will still function.

I Setting Method
Switch to RUN mode.

H Clearing Method
Switch to RUN mode.

SET l RUN SET RUN
Hold down the MODE key Hold down the MODE key
D + {J and press the UP key [:I + {J and press the UP key
¢ for 3 seconds or more. for 3 seconds or more.
™ 4 . . S = =1 P i
[ _ _ 1 Flash twice and key input ¥ -, I= 1= 1 Flash twice and key input
[N 14 2" il be disabled. | b= @€ @V ¥ Lyiibe enabled.
LOC ON LoC OFF
If a key is pressed while key operations are locked,
"LOC ON" will flash twice on the display to indicate
that key operations have been disabled.
v 3
P =) oond
LOC ON
@ user Save

The current setting can be saved.

H Setting Method

(CIEE)  switch to SET mode.

SET l RUN

ao-a

Press the MODE key and the UP key
at the same time for 5 seconds or more.

(x=] c <j/ID Not save

Save

v

'3 o o it | Save has been completed. 'E, [: E
GOOD Conformity ~ Threshold

@ Initial Reset, User Reset

Initial reset: Initialize all of settings (except user save) to return to the default states.
User reset: Return to the saved states.
1) When user save is not executed(Initial reset only)

H Setting Method

(E3E)  switch to SET mode.

SET l RUN

{J+[» Pressthe UP key and the DOWN key for 5 seconds or more.

!
[tntt ol O/D

-
LR '7 Not initialized
NT[ [ No — :fo;'
SES |Initialized
YES?
HESA oo l
v
Dx] ¢| [Initialization has been -
22| completed. 250 oo
GOOD Conformity ~ Threshold

2) When user save is executed(Select initial reset or user reset)

H Setting Method

(CIE)  switch to SET mode.

SET l RUN

{J+[> Pressthe UP key and the DOWN key for 5 seconds or more.

YD
o " 1 227 | User reset
RST USER USER
D [} .
(] ”l\lﬁ_ Initial reset
o - TS

Refer to 1) When user save is not executed

USEr  naf|d/D
D NO? '::E

Y|

le} user reset

\~ |Execute
g7 | user reset

.~ | Not execute
?

mwZ 10

nd
]
[Xx]
X

v

o _ _ | Userresethas been ]
S22 completed. pQAEN]
GOOD Conformity ~ Threshold

10. Error display

If the error occurs, the error messages are blinking as below.
In these case Execute following procedures to restore.

ot e Overcurrent of control output
Check an output load and keep current in rating.
OVER CUR Check whether the load to be short-circuited.
[ = EEPROM error
o oo —_—
ERR EEP Execute initial reset operation.

Suitability for Use

THE PRODUCTS CONTAINED IN THIS SHEET ARE NOT SAFETY RATED.
THEY ARE NOT DESIGNED OR RATED FOR ENSURING SAFETY OF
PERSONS, AND SHOULD NOT BE RELIED UPON AS A SAFETY
COMPONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.

Please refer to separate catalogs for OMRON's safety rated products.

OMRON shall not be responsible for conformity with any standards, codes, or
regulations that apply to the combination of the products in the customer's
application or use of the product.

Take all necessary steps to determine the suitability of the product for the
systems, machines, and equipment with which it will be used.
Know and observe all prohibitions of use applicable to this product.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

See also Product catalog for Warranty and Limitation of Liability.

Il EUROPE
OMRON EUROPE B.V. Sensor Business Unit
Carl-Benz Str.4, D-71154 Nufringen Germany
Phone:49-7032-811-0 Fax: 49-7032-811-199
[l NORTH AMERICA
OMRON ELECTRONICS LLC
One Commerce Drive Schaumburg,IL 60173-5302 U.S.A.
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