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OMRON
modet FQ-MS12[1-[1-[1[1[]

Vision Sensor for Positioning

INSTRUCTION SHEET

Thank you for selecting OMRON product. This sheet primarily
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 convenience,
keep the sheet at your disposal.
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| PRECAUTIONS ON SAFETY |
@ Meaning of Signal Words

Indicates a potentially hazardous situation which, if not avoided, will
result in minor or moderate injury, or may result in serious injury or
death. Additionally there may be significant property damage.

@ Alert Statements

WARNING
This product is not designed or rated for ensuring safety ®

of persons either directly or indirectly. Do not use it for such purpose.
PRECAUTIONS FOR SAFE USE |

& WARNING

High voltage part inside the unit may cause electric shock.
Do not open the cover of the unit.

Always follow the rules below to ensure safety.
1. Installation environment

* Do not use in a location where there is flammable or explosive gas.

* To ensure safe operation and maintenance, install away from high-voltage equipment and
power equipment.

* Tighten the mounting screws with the specified torque: M4: 1.2 N'-m, M2: 0.15 N-m
2. Power and cable connections

* Be sure to turn OFF the power of the camera unit as it may result in malfunction when taking
the following actions.

» Connecting or wiring cables

* Mounting or removing connectors

e Setting the node address setting switch (FQ-MS12[J-ECT and FQ-MS12[-M-ECT types
only)

¢ Do not reverse the polarity of the power connection. Do not short the load of the open
collector output.

* Wire this product separately from the wiring of high-voltage wires and power wires. If wired
together or in the same conduit, induction may occur and cause malfunctioning or damage.

¢ Use a load that is equal to or less than the rating.

« Use the specified power voltage.

* Use the specified size of crimp terminals for wiring connections. Do not connect wires that
have been simply twisted together directly to the power supply or terminal block.

* Supply power from a DC power supply for which measures have been applied to prevent high
voltages (e.g., a safety extra low voltage circuit).
o If UL certification is required for the overall system, use a UL Class II DC power supply.

» Use an independent power source for this product. Do not use a shared power source.
3. Other Rules

* Do not use in safety circuits for atomic energy or that are critical for human life.

* Do not attempt to disassemble, deform by pressure, incinerate, repair, or modify this product.

¢ Use the FQ-MD Touch Finder and the FQ-WN or FQ-WD Cable. Sensor malfunction or
damage may occur if any other devices or cables are used.

* When disposing of the product, treat as industrial waste.

o If you notice an abnormal condition such as a strange odor, extreme heating of the unit, or
smoke, immediately stop using the product, turn off the power, and consult your dealer.

* The device surface becomes hot during use. Do not touch during use.

| PRECAUTIONS FOR CORRECT USE |

Observe the following to prevent failure, malfunctioning, and adverse effects on performance and
the device.

1. Installation site
* Do not install in the following locations:

* Locations where the ambient temperature exceeds the rated temperature range.

* Locations subject to sudden temperature changes (where condensation will form).
 Locations where the relative humidity is below or above 35 to 85% RH.
 Locations where there are corrosive or flammable gases.

* Locations where there is dust, salt, or iron powder.

* Locations where the device will be subject to direct vibration or shock.

* Locations where there is strong scattered light (laser light, arc welding light, ultraviolet light,
etc.)

* Locations exposed to direct sunlight or next to a heater.

* Locations where there is splashing or spraying of water, oil, or chemicals.
 Locations where there is a strong electrical or magnetic field.

2. Power and cable connections

* When using a switching regulator, ground the FG pin of the switching regulator.

e If there are surges on your power line, connect a surge absorber as appropriate for your
conditions of use.

* Before turning on the power after the wiring is completed, verify that the power is correct, that
there are no incorrect connections such as a shorted load circuit, and that the load current is
suitable. Incorrect wiring may cause damage and failures.

3. Optical axis and detection range
There is a certain amount of deviation among sensors in the center of the optical axis. For this
reason, when installing the sensor, be sure to check the center of the image and the detection
range in the LCD monitor of the Touch Finder and in the sensor software.

4. Maintenance and inspection

* Do not use thinner, alcohol, benzene, acetone, or kerosene to clean the sensor or Touch Finder.

e If considerable foreign matter or dust collects on the panel on the front of the senor, use a
blower brush (for camera lenses) to blow off the foreign matter. Avoid blowing it off with your
breath.

* For a small amount of foreign matter or dust, gently wipe with a soft cloth. Do not wipe hard.

If the surface is damaged, false detection may result.

5. Connector cover
Attach the covers of I/O cable connector and Ethernet cable connector. Be sure that they are
fixed when attached. This prevents extraneous material from making malfunction of sensor.

6. Pixel defects

* Although this product may have defective pixels due to CMOS image sensor (light receiving
element) specifications, it is not considered a product defect or malfunction.

7. LED indicators are covered with protection sheets with shipment. Peel them off before using.

Hl Part Names and Functions

Line driver input type

© @
T,
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No. | Name Description

(1) | /0 connector An /0 Cable is used to connect the Sensor to the power supply and external devices,

An Ethernet cable is used to connect the Sensor to an external
device, such as a PLC, Touch Finder or computer.

(2) | Ethernet connector

(8) | Lighting connector Connects an external lighting (Lighting controller).

(4) | EherCAT connector (IN)*1 | Connects an EtherCAT compatible device.

(5) | EherCAT connector (OUT)*1| Connects an EtherCAT compatible device.

(6) | Node address setting switch *1| Used to set the node address as an EtherCAT communication device.

Setting range is 00 to 99.

3

Mounting hole Used for fixing the camera.

C mount lens is mounted. Decide a field of view based on the size of
a measuring object and select a proper CCTV lens (C mount lens).

C

C mount lens mounting
surface

(9) | Flash controller mounting hole | Used for a flash controller. FL-TCC1 can be connected.

(10) | Measurement | OR Lights in orange when the OR signal turns ON.
%%?;Z?grn ETN Lights in orange during Ethernet communication.
ERROR Lights in red when an error occurs.
BUSY Lights in green when the Sensor is executing a process.
EtherCAT L/AIN Lights in green when connected to a EtherCAT device or blinks
operation in green during communication (data input).
indicator *1 1 /o ouT Blinks in green when connected to a EtherCAT device or blinks
in green during communication (data input).
ECAT RUN | Lights in green when EtherCAT communication is available.
ECAT ERROR| Lights in red when EtherCAT communication is available.

*1 Supports FQ-MS[J[J[J-ECT and FQ-MS[J[J[]-M-ECT.

l Power connection
(when a switching regulator is connected)

The following power supply is recommended (option).

When a FL series flash controller and lighting are used

Power supply voltage 24 VDC (21.6t0 26.4 V)

Output current 1.3 Amin.

Recommended power supply S8VS-03024 (30 W 1.3 A)

External power supply terminal screws | M4 (tightening torque 1.2 N-m)

When an external lighting is not used

Power supply voltage 24 VDC (21.6 t0 26.4 V)

QOutput current 0.65 A min.

Recommended power supply S8VS-01524 (15 W 0.65 A)

External power supply terminal screws | M4 (tightening torque 1.2 N-m)

M Ratings/Performance

Item Type Sensor without EtherCAT Sensor with EtherCAT
Color Monochrome | Color Monochrome
Model NPN FQ-MS120 FQ-MS120-M |FQ-MS120-ECT | FQ-MS120-M-ECT|
PNP FQ-MS125 FQ-MS125-M | FQ-MS125-ECT | FQ-MS125-M-ECT|

Field of view/installation distance | Select a lens according to the field of view and installation
distance (see the Optical Diagram).

Main Inspection items Shape search, search, labeling, edge position
functions No. of simultaneous | 32
inspections
No. of registered scenes| 32
Image Image processing | Real color Monochrome | Real color Monochrome
input method
Image elements 1/3-inch color CMOS | 1/3-nch monochrome CMOS | 1/3-inch color CMOS| 1/3-nch monochrome CMOS
Image filter HDR (High Dynamic Range), white balance (color type only)
Shutter Electronic shutter, shutter speed: 1/10 to 1/30,000 (sec)

Processing resolution| 752 (H) x 480 (V)

Pixel size 6.0 (Um) x 6.0 (um)

Frame rate (capture time)| 60 fps (16.7 ms)

External Connection Lighting controller

lighting Connecting lighting | FL Series

Data Measurement result| In Sensor: 32,000 items max. *1
logging Images In Sensor: 20 images *1

110 trigger, encoder trigger, communication trigger, (Ethernet
non-procedural, PLC link, via EtherCAT)

Measurement trigger

110 Input signals
specifications

9 signals

* Single measurement input (TRIG)
« Error clear input (INO)

* Encoder counter reset input (IN1)
* Encoder input (+A, +B, +7) *3

Output signals 5 signals *2

* OUTO (Overall judgment output: OR)
* OUT1 (Control output: BUSY)

* OUT2 (Error output: ERROR)

* OUTS (Shutter output: SHTOUT)

* OUT4 (Flash lighting output: STGOUT)

Ethernet specifications | 100BASE-TX/10BASE-T

EtherCAT specifications — | EtherCAT special protocol 100BASE-TX|
Connection Special connector cables
method * Power supply and /O control: 1 special I/O connector cable

« Touch finder, PC, Ethernet control: 1 Ethernet cable
* EtherCAT connection: 2 EtherCAT cables

OR: Judgment result indicator (Color: Orange)
ERR: Error indicator (Color: Red)
BUSY:BUSY indicator (Color: Green)

ETN: Ethernet communication indicator (Color: Green)

LED indicators

EtherCAT ¢ L/AIN (Link/Activity IN) x 1
indicators o * L/A OUT (Link/Activity OUT) x 1
*RUN x 1
*ERR x 1

Ratings Power supply voltage | 21.6 to 26.4 VDC (including ripple)

Insulation resistance | Between all lead wires and case: 0.5 MQ (at 250 V)

Current consumption | 450 mA max. (FL Series Lighting Controller and lighting used)
250 mA max. (External lighting not used)

B Wiring Specifications

Connect an I/O cable into the I/O cable connector at the bottom of the Sensor unit. Wire each
signal of the I/O cable.

Brown 24V
Blue GND

Brown/White VDD ENCODER
Blue/White GND ENCODER
Pink TRIG
Red/White ERROR CLR
Green/White EFC RST
Purple/White COM_I
Purple ENCODER(A-)
Gray ENCODER(A+)
Green ENCODER(B-)
White ENCODER(B+)
I/0 cable Red ENCODER(Z-)
FQ-MwDLICI/ Yellow ENCODER(Z+)
Green/Yellow SHIELD ENCODER
FQ-MWDLLILIL] Black OUTO(OR)
Orange OUT1(BUSY)
Light Blue OUT2(ERROR)
Yellow Green OUT3(SHTOUT)
Beige OUT4(STGOUT)
Black/White COM_O

* Cut off the unnecessary signal wires to avoid contacting from other signal wires.

Category | Signal name
Power

Application

Power supply (24 V) Terminals for an external power supply (24 V).

supply GND Wire the power supply separating from other devices. Wiring
them with other devices or to the same duct causes malfunction
or damage of the Sensor due to electromagnetic induction.

VDD ENCODER
GND ENCODER
Input (/0)| TRIG

Terminals for encoder power supply. Connect the same power

supply (ether 5, 12 or 24 V) with the power supply of the encoder used.

A terminal for trigger signal input.

ERROR CLR A terminal for error clear input.

EFC RST An encoder free count reset input terminal.

COM_I A common terminal for TRIG, ERROR_CLR and EFC_RST signal.
Input ENCODER (#A, #B, +Z) | A terminal for encoder input.

(Encoder)
Shield wire| SHIELD ENCODER

A shield wire for encoder signal. Connect it to GND (GND
ENCODER) of the encoder power supply.

Output OUTO (OR) A terminal for output. In the factory default, the OR (overall
judgment) signal is allocated as an output signal. Allocation can

be changed to ORO to 31 (individual judgment) signals.

OUT1 (BUSY) A terminal for output. In the factory default, the BUSY (executing
processing) signal is allocated as an output signa. Allocation can

be changed to ORO to 31 (individual judgment) signals.

OUT2 (ERROR) A terminal for output. In the factory default, the ERROR signal is
allocated as an output signal. Allocation can be changed to

ORO to 31 (individual judgment) signals.

A terminal for output. In the factory default, SHTOUT (shutter
output) signal (*1) is allocated as an output signal. Allocation
can be changed to ORO to 31 (individual judgment) signals.

OUT3 (SHTOUT)

OUT4 (STGOUT) A terminal for output. In the factory default, STGOUT (flash lighting
output) signal (*2, *3) is allocated as an output signal. Allocation
can be changed to ORO to 31 (individual judgment) signals.

COM_O A common terminal for OUTO to 4 output signals.

*1: A timing when an exposure of imaging elements is finished is output to the outside. If you want to move the
Sensor to the next measurement location after measurement, move it after this signal changes from OFF to
ON.

*2: A control signal to turn ON the external lighting in synchronization with the imaging timing.

*3: You can change whether flashing (ON during output) or turning OFF (OFF during output) the external
lighting when the signal is ON. (Flash output polarity)

@ Input (I/O) Specifications
Single measurement input (TRIG), error clear input (INO), encoder counter reset input (IN1)
Mode NPN PNP

Input voltage 24 VDC+10% 24 VDC+10%

Input current 7 mATYP. (24 VDC) 7 mATYP. (24 VDC)

Environmental| Ambient temperature | Operating: 0 to 50°C, storage: -20 to 65°C (no icing or
immunity range condensation)

Ambient humidity range | Operating and storage: 35% to 85% (with no condensation)

Ambient atmosphere | No corrosive gas

Vibration resistance | 10 to 150 Hz, single amplitude: 0.35 mm, X/Y/Z

(destruction) directions 8 min each, 10 times
Shock resistance 150 m/s? 3 times each in 6 direction (up, down, right,
(destruction) left, forward, and backward)

Degree of protection| IEC 60529 IP40

Materials Case: Aluminum die-cast, rear cover: aluminum plate
Weight Approx. 390 g (main unit only) |Approx. 480 g (main unit only)
Accessories Instruction Manual (this document)

*1. When using the touch finder, the number of items that can be stored differs depending
on the capacity of the SD card.

*2. The five output signals (OUTO to 4) can be allocated for the judgments of individual
inspection items.

*3. Refer to the encoder input specifications.

ON voltage/ON current*1 | 19 VDC min./3 mA min. 19 VDC min./3 mA min.
OFF voltage/OFF current2| 5 VDC max./1 mA max. 5 VDC max./1 mA max.
ON delay 0.1 ms max. 0.1 ms max.

OFF delay 0.1 ms max. 0.1 ms max.

Internal Input circuit Input circuit

circuit Enipano) o e ) | g0

diagram Mr — 4 ==

1000pF
9190
1000pF
9100

8
g
8

COM_I

Internal circuit

*12 ON current/ON voltage: A current value or voltage value that changes the status from OFF
to ON. The ON voltage value is the potential difference between COM_I and each input
(1/0) terminal.

*2: OFF current/OFF voltage: A current value or voltage value that changes the status from ON
to OFF. The OFF voltage value is the potential difference between COM_I and each input
(I/O) terminal.



@ Output (I/0) Specifications
Overall judgment output (OR), control output (BUSY), error output (ERROR),
shutter output (SHTOUT), flash lighting output (STGOUT)

Mode NPN PNP
Output voltage [21.6 to 30 VDC 21.6t0 30 VDC
Load current |50 mA max. 50 mA max.
ON residual voltage [ 1.2 V max. 1.2V max.
OFF leakage current[ 0.1 mA max. 0.1 mA max.
Internal
circuit Output circuit .
diagram Ee— i couo
= | e [ 1
i N Load
con o o MR pp—
* Connect a load corresponding to the output specifications. Short-circuiting the
terminals may damage the Sensor.
@ Encoder Input Specifications
Pulse input specifications (when the open collector output type is used.)
Item Specifications
Input voltage 24 VDC+10% 12 VDC+10% DC5V+5%

Input current

4.8 mA (24 VDC, TYP value) | 2.3 mA (12 VDC, TYP value)1.0 mA (5 VDC, TYP value,

NPN type|ON voltage *1 |4.8 V max. 2.4V max. 1.0 V max.
OFF voltage #*2[19.2 V min. 9.6 V min. 4V min.

PNP type [ON voltage *1 [19.2 V min. 9.6 V min. 4V min.
OFF voltage *2|4.8 V max. 2.4V max. 1.0 V max.

*3

Max. response frequency

50 kHz (1/O cable: FQ-MWDO005/FQ-MWDLOO5 is used)
20 kHz (I/0 cable: FQ-MWDO010/FQ-MWDLO010 is used)

Input impedance

5.1 kQ

*1. A voltage value that changes the ON voltage from OFF to ON. ON voltage value is the
potential difference between GND of the terminal for encoder power supply and each input

terminal.

*2. A voltage value that changes the OFF voltage from ON to OFF. ON voltage value is the
potential difference between between GND of the terminal for encoder power supply and each

input terminal.

*3. Pay attention to the cable length and response frequency of the encoder to be used.
Pulse input specifications (when the line driver output type encoder is used)

Item Specifications

Input voltage EIA standards RS-422-A line driver level
Input impedance *1 120Q+5%

Differential input voltage 0.2 V min.

Hysteresis voltage 50 mV

Max. response frequency #2

200 kHz (1/O cable: FQ-MWDO005/FQ-MWDL005/FQ-MWDO010/
FQ-MWDLO10 is used)

*1. The termination resistance function is used.
*2. Pay attention to the cable length and response frequency of the encoder to be used.

Input signal circuit diagram

Open collector input
NPN type

Open collector input type (NPN type)

Encoder power supply
(24/12/5 VDC) (ote 1)

VDD ENCODER

Power
Purple ENCODER (A-) Phagp A SUPPIY

'_?mmmz
Gray ENCODER (A+)

Photocoupler D510
B
|
Green ENCODER (B-) Phasp 8

l'l Nt 2
'_?wzon

White ENCODER (B+)

Red ENCODER (Z-) Phasp 7

FIEC

Yellow ENCODER (Z+)
Blue/White GND ENCODER

Open collector encoder
(NPN)

Green/Yellow SHIELD ENCODER

Note 1: Connect the same power supply (5, 12 or 24 V) as the encoder to be used.

Note 2: The 120 Q resistance is a termination resistance function used to connect
a line driver encoder. When usmg an encoder with open collector type, set
the termination resistance to OFF. (Initial value: OFF)

Open collector input
PNP type

Open collector input type (PNP type)

Encoder power supply
(24/12/5 VDC) (e 1)

Brown/White VDD ENCODER
Purple ENCODER (A-)

=
Gray ENCODER (A+)

Green ENCODER (B-)

00T
i White ENCODER (B+) Phasp B

Internal circuit

5.14Q

s
,-,‘20“ Yellow ENCODER (Z+) Phasp Z

Red ENCODER (Z-)

L1 1Q5.1k) Blue/hite GND ENCODER
Green/Yellow SHIELD ENCODER

Open collector encoder
(PNP)

FQ-M
Note 1: Connect the same power supply (5, 12 or 24 V) as the encoder to be used
Note 2: The 120 Q resistance is a termination resistance function used to
connect a line driver encoder. When using an encoder with open
collector type, set the termination resistance to OFF.. Initial value: OFF)

Line driver input
type

Line driver input type

Encoder power supply (5 VDC)

Internal circuit

o.__lpw"

orase 4 SUPPY

Brown/White VDD ENCODER

Purple ENCODER (A-)

112007
(2

Phase +A;

Phntocﬂplel
e

]
' Gray ENCODER (A+)
Photocoupler
e. -

Green ENCODER (B-)

Tizo0
(md White ENCODER (B+)

Phase 8

Phase +

Red ENCODER (Z-) Phase Z

Line driver encoder

2007
(w2 Yellow ENCODER (Z+)

Blue/White GND ENCODER

FQ-M
Note 3: The 120 Q resistance is a termination resistance function used to
connect a line driver encoder. The termination resistance function can be
ON/OFF Ihmugh the software settings.Set the termination resistance
function ON/OFF according to your usage. (Initial value: OFF)

Hl Dimensions

(Unit: mm)
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H Optical Diagram

The diagram below shows rough values. You need to adjust the camera after mounting.

10,000

1,000

100

720 =T

Camera installation distance A (mm)

1,000

How to look at the Optical Diagram
The horizontal axis shows the field of view (mm). *1

~
; 3Z4S-LE

78

A

A

— SV-0614V
— 8V-0813V
SV-1214V
SV-1614V
— 8V-2514V
— 8V-3518V
— 8V-5018V
— 8V-7527V
SV-10035V

t: Closeup ring

Example)

t0: Closeup ring not
required.

t5: A 5-mm closeup
ring is required.

Y field of view (mm)

The vertical axis shows the camera installation distance (mm) or WD (mm). *2

Field of view (mm) .
Camera T
Closeup ring t] (mm) Y ::rir?rlr?)d view
- l
Lens —

—X—

Camera

t
A
[——]

distance (mm)

in the Y axis direction.

-

Field of view (mm)

*1. The length of the field of view described on
the Optical Diagram represents the length

] *2. The vertical axis of the camera represents WD.

Suitability for Use

Omron Companies shall not be responsible for conformity with any standards,
codes or regulations which apply to the combination of the Product in the
Buyer’s application or use of the Product. At Buyer’s request, Omron will
provide applicable third party certification documents identifying ratings and
limitations of use which apply to the Product. This information by itself is not
sufficient for a complete determination of the suitability of the Product in
combination with the end product, machine, system, or other application or
use. Buyer shall be solely responsible for determining appropriateness of the
particular Product with respect to Buyer’s application, product or system.

Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT 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(S) 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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