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OMRON
woss E3IMIC-A

LED Full-color Sensor

INSTRUCTION SHEET

Thank you for selecting OMRON product. This sheet pri-
marily describes precautions required in installing and
operating the product.
Before operating the product, read the sheet thoroughly to
acquire sufficient knowledge of the product. For your con-
venience, keep the sheet at your disposal.
TRACEABILITY INFORMATION:
Representative in EU:

Omron Europe B.V.

Wegalaan 67-69

2132 JD Hoofddorp,
The Netherlands

Manufacturer:
Omron Corporation,
Shiokoji Horikawa, Shimogyo-ku,
Kyoto 600-8530 JAPAN
Ayabe Factory
3-2 Narutani, Nakayama-cho,
Ayabe-shi, Kyoto 623-0105 JAPAN

The following notice applies only to products that carry the CE mark:
Notice:

This is a class A product. In residential areas it may cause radio
interference, in which case the user may be required to take adequate
measures to reduce interference.

*6954882-7C

© OMRON Corporation 1997 All Rights Reserved.
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PRECAUTIONS FOR SAFE USE

(1)Do not use the Sensor in places with volatile liquids or inflammable gases.
(2)If the Sensor or cable has lock mechanisms, be sure to lock the

mechanisms securely before use.

(3)Make sure that the actual load current does not exceed the rated load

current.

(4)The sensor may be damaged if the applied voltage exceeds the rated

specification.

PRECAUTIONS FOR CORRECT USE

(1)Do not use the Sensor in the following places.

+ Places with severe temperature changes.
* Places with high humidity and where condensation may result.
* Places with excessive vibration.

(2)Wiring

* Do not wire power lines or high-tension lines close to any line
connected to the Sensor.
* Make sure that the polarity of each terminal is correct.

(3)Cleaning

+ Do not apply paint thinner to the Sensor.

BMPrecautions

1.

Connections

Do not wire power lines or high-tension lines alongside lines of the
Sensor in the same conduit, otherwise the Sensor may be damaged or
malfunction due to induction. Be sure to wire the lines of the Sensor
separately from power lines or high-tension lines or wire within an
exclusive, shielded conduit.

. Extension Cord

An extension cord can be used provided that the thickness and length of
the wire are 0.3mm? min. and 100m max. respectively.

. External Light Interference

Do not use the Sensor outdoors or in places where the Sensor is exposed
to external light.

. Power Supply

If a standard switching regulator is connected to the Sensor, be sure to
ground the FG (frame ground) and G (ground) terminals of the switching
regulator. The Sensor may malfunction due to switching noise that will be
generated from the switching regulator if these terminals are not
grounded.

. Water Resistance
Do not use the Sensor under the following conditions: Rain, underwater,
or outdoors in general.

. Operation Cover
Make sure to apply a screw tightening torque from 0.2 to 0.3N - m to
mount the operation cover, otherwise the Sensor will not be water
resistant.

. Power On
The Sensor is ready to operate within 100ms after Sensor is turned on. If
the Sensor and load are connected to separate power supplies, be sure to
turn on the Sensor first. When using the Sensor for fine detection,
warm-up the Sensor for approximately 15 minutes after the Sensor is
turned on.

. EEPROM Error
An EEPROM error may result if power supply to the Sensor fails or the
Sensor is influenced by static noise. The operation and bank indicators
will flash and the alarm will go off if there is an EEPROM error, in which
case perform teaching and make tolerance level settings again.

HMRatings

ltem Model E3MC-AC]]
Light source Red, green, and blue LEDs
Sensing distance | 602=10mm

Spot size 12mm dia.

Supply voltage 12 to 24 VDC=£10% with 10%ripple (p-p) max.

Current consumption | 100mA max.

Control output E3MC-AL1 : NPN open collector output

E3MC-A41 : PNP open collector output

Load current: 100mA max.

(Residual voltage NPN output : 1.2V max, PNP output: 2.0V max.)

Color discrimination| Mode C: RGB ratio detection (Standard mode)
mode Mode I: RGB light quantity detection (selectable)

Response time Standard mode: 3ms max.
High-speed mode: 1ms max. (selectable)

Timer function 40ms OFF-delay timer (selectable)

Output type Conformity output: Output is ON when the detected
color coincides with the teaching color.
Non-conformity output: Output is ON when the de-
tected color does not coincide with the teaching
color. (selectable)

External E3MC-All

synchronous ON: 0 to 1V (short-circuit current: ImA max.)

input OFF: Open or 5V to Vcc
E3MC-A41

ON: 9V to Vce(Vece short-circuit current: 1.5mA max.)
OFF: Open or 0 to 1V

Bank selection 4 banks selectable with external input

Remote-control

B mode only
function

Answer-back E3MC-AL1 : NPN open collector output

output E3MC-A41 : PNP open collector output

(B mode only) Load current: 100mA max.

(Residual voltage NPN output : 1.2V max, PNP output: 2.0V max.)

Indicator Operation indicator: Orange LED

Bank indicator: Green LED

Tolerance level indicator: Red bar LED

Detection level indicator: Green bar LED
Protection Protection from reversed power supply connection

circuit and output short-circuit

Ambient temperature | Operating: —20 to 55°C (without icing)

Enclosure rating | IEC60529 IP66 (with protection cover attached)

Casing material | Casing: Aluminum Cover: PES LENS:PMMA

BEMounting Method
1. Mounting Amplifier

The casing can be attached to the Amplifier, in which case make sure not to

apply a screw tightening torque exceeding 2.3 N - m to the casing or

O®TEACH Mode
1. Select the bank
2. Register the color to be detected.

@#Bank Selection

BMOperation

Procedure

1. Mount the Amplifier. (Refer to  “Mounting Method” .)
2. Turn on the Sensor.

Normal mode (A mode) and external input/output mode (B mode) can be
selected by supplying power to the sensor, as pressing the Select down
button and TEACH button simultaneously. While changing mode or in the
TEACH mode, the operation indicator tells in which mode the sensor is.
(While changing mode, the indicator is ON only 3 seconds.)

A mode : the operation indicator OFF

B mode : the operation indicator ON

3. Make color and tolerance level settings. (Refer to “Settings” .) Make

function settings with the function switch according to the operating
condition. (Refer to “Function Settings” .)

4. Check that the mode selector is set to RUN, although the Sensor can be in

stable operation even if the mode selector is set to ADJUST. If the Sensor
is in ADJUST mode, however, The tolerance level might be changed by
mistake while the Sensor is in operation.

External synchronous input is available if the Sensor is in RUN or
ADJUST mode. (Referto “External Synchronous Input” .)

— Control output (White)
——nNot used (Gray) t—— Answer-back output (Gray)
——Bank selection input 1 (Yellow) —— Remote-control input (Yellow)

——Bank selection input 2 (Green) —Not used (Green) .
——External synchronous input (Pink) —— External synchronous input (Pink)
—Vcce (Brown) -— — Vcc (Brown)

——0V (Blue) ——0V (Blue)

A mode B mode

—Control output (White)

Amplifier.
2. Mounting Angle

If the Sensor does not detect metal or glossy objects accurately,change the

mounting angle as shown in the following illustration.
Then the Sensor will be in stable operation.

M Settings

®Nomenclature

Glossy
surface
/ Sensing
- object
l Amplifier
Uni

Operation indicator i—E
(orange)
. ouT e
Bank indicator __| |'mE =:| Tolerance level indicator (red)
(green) [T s
T 2 } .
%3 =:, Detection level indicator (green)
-I:I
Teach Button [— o Select Up Button
TeacH (O Select Down Button
(O SELECT Mode Selector
TEACH ADJRU Function Switch
+Color discrimination mode selection
W “ *Response time selection
+OFF-delay timer selection
@ © +Conformity/Non-conformity
\ J output selection

®Function Switch

Referto  “Function Settings for details” .

R 1|2 3 4
BU U U U A | C | 3ms|[TMR-OFF] [conformity output]

T 72 3 14 TMR 7
Bl I |1ms [TMR-ON] | [Non-conformity]

®Mode Setting Procedure
Make the following mode settings before using the Sensor.

Mode Setting Operation
TEACH mode Bank Selection bJ
Teaﬁ%m Press the Select Button to select SELECT
the bank. O

Teach Adj Run

I

TEACH mode

Sample color registration

Press the Teach Button to regis-

0J

ter the color to be detected. TEACH

Teach Adj Run

NN

ADJUST mode

Tolerance adjustment
” o)

Press the Select Button and set

the tolerance level

ing the tolerance level indicator.

while monitor- SELECT

RUN mode

Teach Adj Run

'

Use the Select Button to select the bank where the color to be detected is
registered.

Operation Indicator Alarm
Press the The bank indicator of the | The alarm goes off
Select Button. selected bank is lit. once.

@ Sample Color Registration
Locate a sample object at the detection position and press the Teach
Button, at which time the level indicator will indicate whether the
teaching operation is successful or not. The tolerance level will be
initialized at the time of sample color registration.

Operation Indicator Alarm

Press the Button. | The green detection level | The alarm goes off
(teaching is indicator is lit if teaching is | once when the But-
successful) | successful. ton is pressed.

Press the Button. | The tolerance level indica- | The alarm goes off
(teaching is tor (red) flashes. once when the But-
unsuccessful) | The indicator continue | ton is pressed and
flashing until mode selec- | three times in syn-
tion input, teaching input, | chronization  with
and select Button input are | the_tolerance level
ON. indicator flashing.

Teaching Successful Teaching Unsuccessful
(Green indicators (Red indicators
are lit.) flash.)

(Meaning)
The light is too intense.

O®ADJUST Mode
1.The following are possible with the Sensor in ADJUST mode.

The tolerance level can be set.

2.The Sensor performs object detection with red, green, and blue light,

indicates the detection and tolerance levels with the level indicator, and has
ON or OFF output as a result.

3.The Sensor allows a variety of function settings with the function switch.

Referto  “Function Settings” .

4.External synchronous input is available to the Sensor in this mode. Refer to

"External Synchronous Input".

@ Tolerance Adjustment

Refer to the following to fine-tune the tolerance level in seven ranges. The
tolerance level can be fine-tuned while the Sensor is in detection operation
and has control output (i.e., the tolerance level can be adjusted without
interrupting the detection operation of the Sensor).

1.The detection level is indicated by the detection level indicator (green) and

Detection
Set the mode selector to RUN so

that the Sensor will be in detec- D:lﬁGreen

tion operation. The bank used for

Yellow i i

the tolerance level is indicated by the tolerance level indicator (red).

=t

Detection level

—=

detection is specified with bank

selection input.

(*1) Teaching automatically sets the tolerance level of the Sensor. The
tolerance level is a range in which all detection colors are deemed to be
identical to the sample color that has been registered. If the Sensor is
not in stable detection operation, adjust the tolerance level of the Sensor

in ADJUST mode. Referto “Tolerance Adjustment” for details.

The specified bank of the Sensor in ADJUST mode will be the

one specified with the Sensor in the previous mode.

. ) 2 —
Operation indicator : Lit - 3 Operation indicator : OFF :l
Control output : ON - 13 control output : OFF I:l —
: =
: 1=
° -
’ —

Tolerance level

{Detection Level and Tolerance Level)

The closer the detectable color to the teaching color is, the more the number of lit
LEDs of the detection level indicator is. The control output of the Sensor will be
ON if the detection level exceeds the tolerance level and OFF if the detection level
does not exceed the tolerance level. The settings shown in the above illustrations
are used to obtain conformity output.

2. Change the tolerance level with the Select Button while monitoring the

tolerance level indicator, and set the tolerance level to the best level.

Operation Indicator Alarm
Press the Select| The tolerance level indica- | The alarm goes off
Button. tor (red)changes. once.




»¢Best Tolerance Level
{With Sensing Object) {(Without Sensing Object)

./ /- Sensing Object N
Detection
EE eve . =
Operation — = Operation _ 1 [J
=

indicator : LIt - — indicator : Not lit
Control output : ON Il
]

0og

- .. Control outout : OFF_ [ Il Tolerance level

[ o
- [ Best position C
| ] @
- Tolerance level - Detection level B

(Best Tolerance Level)
Set the tolerance level to position C. Position C is in the middle of detection levels A
and B where the control output of the Sensor is ON or OFF. Then the Sensor will be

in the optimum detection operation.

O®RUN Mode

1. The following are possible with the Sensor in Run mode.

The Sensor allows bank selection with external bank selection input.

2. The Sensor performs object detection with red, green, and blue light,
indicates the detection and tolerance levels with the level indicator, and
has ON or OFF output as a result.

3. The Sensor allows a variety of function settings with the function switch.
Refer to “Function Settings” .

4. External synchronous input is available to the Sensor in this mode. Refer
to “External Synchronous Input” .

@Bank Selection Input
Remote bank selection is possible with bank selection input 1 for yellow or 2
for green. The bank indicator will indicate the bank that has been selected.

CINPN (E3MC-A11) CIPNP (E3MC-A41)

Specified | Bank Selection| Bank Selection|  [Specified| Bank Selection|Bank Selection
bank input 1 input 2 bank input 1 input 2
1 OPEN OPEN 1 OPEN OPEN
2 ov OPEN 2 Vce OPEN
3 OPEN ov 3 OPEN Vce
4 ov ov 4 Vce Vce

BMFunction Settings

The following settings are possible with the function switch if the Sensor is
in RUN or ADJUST mode.
[JColor Discrimination (Pin 1 Setto C or 1)
C mode : Color discrimination is performed according to the tint even if
the sensing distance is flactuated.
I mode : Color discrimination is performed according to the received
light quantity of R.G.B. This mode assures more delicate color
discrimination than the C mode.
[JResponse Time (Pin 2 Set to 3 or 1ms)
3ms : The Sensor will be in stable operation to detect objects with subtle
differences in color with a response time of 3ms maximum. Set pin 2 to
3ms for the Sensor in standard operation.
1ms : The Sensor will be in operation with a response time of 1ms max.
Set pin 2 to 1ms if a high-speed response is required.
OTimer (Pin3 : Set to [TMR-OFF] or TMR[TMR-ON])
[TMR-OFF] : No OFF-delay time is set. Set pin 3 to [TMR-OFF] for the
Sensor in usual operation.
TMR[TMR-ON] : A 40ms OFF-delay timer is set for control output.
[CJConformity/Non-conformity Output  (Pin 4 : Set to = or=#)
=:Output is ON if the detectable color is in conformity with the registered color.
#:Output is ON if the detectable color is not in conformity with the
registered color.

BMExternal Synchronous Input

The Sensor will have control output as a detection result if there is no input
to the external synchronous input terminal (pink). The Sensor's control
output will hold the previous status if there is an input signal to the external
synchronous input terminal. External synchronous input is available to the
Sensor in RUN or ADJUST mode.

NPN (E3MC-A11) | PNP (E3MC-A41)
ON (Status on hold) oV Vee

OFF (Result output) OPEN or Vcc OPEN or 0V
{In case of Conformity output)

: | |
Conformity /. Conformity i | |
Non- Conformity Non- ! !

|

i I I

|
Conformity !
External 0]

N
Output Output
synchronous OFF | on hold ! on h%ld

input ! !
ON

A
Control output ¢ _] The status is I—I
on hold

L

A
The status is on hold

BRemote control function

Remote control function is available with ADJUST mode or RUN mode in B
mode. It is possible to operate the sensor by inputting the following signals to
Remote control input cable. (Note : Tolerance of signal time is within
+100ms. When inputting some signals continuously, there must be not less
than 0.6 seconds between signals.)

Only when the sensor accepts correct signal, answer-back signal is output for
0.3 seconds to answer-back output cable.

Only for the teaching function, signal input can be made by a mechanical
switch.

No. E3MC-A Control Signal
10.3s:
ON ]
1 Bank 1
OFF
i 0.6s ¢
2 ON 1
Bank 2
OFF
0.9s
ON
3 Bank 3
OFF
12s
ON
4 Bank 4
OFF
15s
5 Teaching on
OFF
03s : 0.3s : 0.3s
ON
6 Tolerance 1
OFF
0.3s 0.6s 0.3s
ON
7 Tolerance 2
OFF
0.3s 0.9s 0.3s
8 ON
Tolerance 3
OFF
03s i 03s 0.6s
ON
9 Tolerance 4
OFF
0.3s 0.6s 0.6s
ON
10 Tolerance 5
OFF
03s i 0.3s 09s
ON
1 Tolerance 6
OFF
0.6s 03s: 0.3s
ON
12
Tolerance 7 oFF
®Timing Chart
L.5s -~ LSS
0.3 H
Remote- ON A 0.6 min i
control
input OFF T
working 1 selecting bank 1 ichanging; working | teaching for bank1™ :registering working
at bank2 bank - at bankl the color at bankl
0.5s_10.3s, 055 _10.3s
Answer- ON == When input signal is == When input signal is
back accepted correctly. accepted correctly.
tput Answer-back signal Answer-back signal
outp OFF is output. is output.

BMDimensions

OPERATION
AMP. UNIT MOUNTING HOLES LAYOUT INDICATOE?—LEVEL T TOLERANCE
2-5.5 dia. _INDICATOR  INDICATOR 4-BANK
6 a 173 1.8X6=10.8 M
N " SIDE MOUNTING 164 1.8X7=126 2-M2.6X6
2 4-55 dia, \7Q\ / @
! i
T D & ¥ ‘ 0 i
(‘? #7774‘7 y- %G !
i — 5 T i i
N BOTTOM S| Jm. | JW
| MOUNTING A
& & <186
238 2 4X3=7.2 M12 CONNECTOR
- 28 —= 80
304 —] 98 |
| 30 | 2-LENS(9 dia.) 4-M5 DEPTH 5.5 (BOTH SIDES)
\ e — 39 28—~
_RECEIVE LENS gl : T
O ,'?@ OPTICAL % g% Mé
4 AXIS & R
T . e .
H " ™ [ ~
5 ‘EI ~o B
4\/'* o ! ¢ T g
ONRNRAO N AR — D
N
sourcerens 2 | |® R k
60 J
4-M5 DEPTH 5.5
43 ‘ 28 —»\
o —— 1
| | T 0
| ‘ N Q®B
| \ | )
N N2

M Output Circuit Diagram

(E3MC-A11 A mode) -
Operation indicator (orange)
Bank indicator (green)

(E3MC-A11 B mode)

Operation indicator (orange)
Bank indicator (green)
Detection level indicator (green)
Tolerance level indicator (red)

i
f ?? 2\ Brown
[ 15 White
Q <+—Control output

(E3MC-A41 A mode)

Operation indicator (orange)
Bank indicator (green)

Detection level indicator (green)
,,,,,,,,,,, Tolerance level indicator (red)
!
2\ Brown
[ T 44 Yellow T Y‘,{*Bankselection input

1
; N
Sensor \2&\3 Green N P Bank selection |npuli

External synchronous

main | 64 Pink

(E3MC-A41 B mode)

Operation indicator (orange)
Bank indicator (green)
Detection level indicator (green)
Tolerance level indicator (red)

|

? 2l Brown
[ 1 4 Yellow 1~ F-Remote-control input
Sensor ‘ﬁ‘ﬁc‘ Pink k,)—Exlemal synchronous input
main [ 54 Gray —Answer-back output

ol

Detection level indicator (green)
,,,,,,,,,,, Tolerance level indicator (red)
!
2\ Brown
‘ 14, Whit
Sensor 4 - Yellow «Control output
main A3 Green _——Bank selection input 1
circuit 6L Pink At Bank selection input 2 | 121024V DC
51 Gray }Nol External synchronous
‘ & Shield ' ysed input
7. Blue
Q>

Sensor 5, Gray
main K4 Yellow <+~ Answer-back output
circuit 6 L Pink S Remote-control input | 12 to 24V DC
3(5 Green }Nol External synchronous
‘ & Shield J ysed input
7/ Blue
Q@

circuit i~ 1 White —Control output input 12to 24V DC
54 Gray ]Nm
‘ & shield | used
7 1 Blue
@

circuit < 1 White_—Control output 121024V DC
3(5 Green ] Not
‘ © ietd | e
74 Blue

(Unit: mm)

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.
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