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READ AND UNDERSTAND THIS DOCUMENT

Please read and understand this document before using the products. Please consult your
OMRON representative if you have any questions or comments.

WARRANTY

OMRON’s exclusive warranty is that the products are free from defects in materials and
workmanship for a period of one year (or other period if specified) from date of sale by
OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED,
REGARDING NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR
PARTICULAR PURPOSE OF THE PRODUCTS. ANY BUYER OR USER
ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED ON
CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

In no event shall responsibility of OMRON for any act exceed the individual price of the
product on which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR
OTHER CLAIMS REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS
CONFIRMS THAT THE PRODUCTS WERE PROPERLY HANDLED, STORED,
INSTALLED, AND MAINTAINED AND NOT SUBJECT TO CONTAMINATION, ABUSE,
MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.

SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS DOCUMENT 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 products in the customer’s application or use of the
product.

At the customer's request, OMRON will provide applicable third party certification
documents identifying ratings and limitations of use that apply to the products. This
information by itself is not sufficient for a complete determination of the suitability of the
products in combination with the end product, machine, system, or other application or use.

The following are some examples of applications for which particular attention must be
given. This is not intended to be an exhaustive list of all possible uses of the products, nor
is it intended to imply that the uses listed may be suitable for the products:

» Outdoor use, uses involving potential chemical contamination or electrical interference, or
conditions or uses not described in this document.

* Nuclear energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equipment, and
installations subject to separate industry or government regulations.

» Systems, machines, and equipment that could present a risk to life or property.
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Please know and observe all prohibitions of use applicable to the products.

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.

PERFORMANCE DATA

Performance data given in this document is provided as a guide for the user in determining
suitability and does not constitute a warranty. It may represent the result of OMRON’s test
conditions, and the users must correlate it to actual application requirements. Actual
performance is subject to the OMRON Warranty and Limitations of Liability.

CHANGE IN SPECIFICATIONS
Product specifications and accessories may be changed at any time based on
improvements and other reasons.

It is our practice to change model numbers when published ratings or features are
changed, or when significant construction changes are made. However, some
specifications of the product may be changed without any notice. When in doubt, special
model numbers may be assigned to fix or establish key specifications for your application
on your request. Please consult with your OMRON representative at any time to confirm
actual specifications of purchased products.

DIMENSIONS AND WEIGHTS
Dimensions and weights are nominal and are not to be used for manufacturing purposes,
even when tolerances are shown.

ERRORS AND OMISSIONS

The information in this document has been carefully checked and is believed to be
accurate; however, no responsibility is assumed for clerical, typographical, or proofreading
errors, or omissions.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user’s programming of a programmable product, or
any consequence thereof.

COPYRIGHT AND COPY PERMISSION
This document shall not be copied for sales or promotions without permission.

This document is protected by copyright and is intended solely for use in conjunction with
the product. Please notify us before copying or reproducing this document in any manner,
for any other purpose. If copying or transmitting this document to another, please copy or
transmit it in its entirety.
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Notice:

OMRON products are manufactured for use according to proper procedures
by a qualified operator and only for the purposes described in this manual.
The following conventions are used to indicate and classify precautions in this
manual. Always heed the information provided with them. Failure to heed pre-
cautions can result in injury to people or damage to property.

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

Indicates the possibility of injury by high temperature
under specific conditions.

Visual Aids

The following headings will help you locate different types of information.

Note Indicates information of particular interest for efficient and
convenient operation of the product.

—> Indicates pages where additional information can be found.

1. Indicates a procedure. The step numbers in the procedure
correspond to the numbers in any related illustrations.

Trademark

DeviceNet is a registered trademark of the Open DeviceNet Vendor Associa-
tion, Inc.

© OMRON, 2000
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted, in any form, or by any means, mechanical, electronic, photocopying, recording,
or otherwise, without the prior written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. More-
over, because OMRON is constantly striving to improve its high-quality products, the information
contained in this manual is subject to change without notice. Every precaution has been taken in
the preparation of this manual. Nevertheless, OMRON assumes no responsibility for errors or
omissions. Neither is any liability assumed for damages resulting from the use of the information
contained in this publication.
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About this Manual:

This manual describes the hardware for the F150 Vision Sensor and how to
install the components, and it includes the sections described below. This is one
of two manuals used to operate the F150.Refer to the following table for the con-

tents of each manual.

Manual Contents Cat. No.
1: Setup Provides information on system hardware and Z141
Manual installation. Be sure to read this manual first.
2: Expert Describes operation of the F150 using the Expert | Z142
Menu Menu. The Expert Menu enables application of all
Operation | F150 capabilities, including setting region images
Manual and criteria.

Please read the above manuals carefully and be sure you understand the infor-
mation provided before attempting to install or operate the F150.

Section 1 Before Installing describes the precautions that must be taken when
installing and operating the F150 Vision Sensor.

Section 2 Product Introduction provides an overview of F150 application and
describes the wiring, Cameras, optical lenses, lighting modes, and light guides
used in the F150 System. It also describes how to mount the Vision Mate Con-
troller to DIN Track or to a flat surface.

Section 3 Terminal Blocks describes how to connect the terminal blocks.
Section 4 RS-232C Connection describes how to connect the RS-232C port.

Section 5 CompoBus/D Connections describes how to connect the F150-
C10E-3-DRT Vision Sensor as a CompoBus/D Slave and provides information
such as connector pin allocations, node number settings, and baud rate settings.

Section 6 Troubleshooting lists the errors that may occur, along with their prob-
able causes and remedies.

Section 7 Maintenance provides information on maintenance and inspection.
Section 8 Specifications provides the specifications of the F150 components.

&WARNING Failure to read and understand the information provided in this manual
may result in personal injury or death, damage to the product, or prod-
uct failure. Please read each section in its entirety and be sure you
understand the information provided in the section and related sec-
tions before attempting any of the procedures or operations given.







PRECAUTIONS

This section provides general precautions for using the F150 Vision Sensor.

The information contained in this section is important for the safe and reliable
application of the F150 Vision Sensor. You must read this section and understand the
information contained before attempting to set up or operate a F150 Vision Sensor.

1 Safety Precautions. .. ........... ... .. .. ... ...... Xii

2 General Precautions ................ ... .. xiii

xi



Safety Precautions 1

1

xii

Safety Precautions

& Caution

& Caution
& Caution
& Caution
& Caution

& Caution

& Caution

& Caution
& Caution

& Caution
& Caution

the power is turned OFF. These lights gen-

Do not touch fluorescent or halogen lights
while the power is ON or immediately after &
erate heat and can cause burns.

Do not use the F150 in environments with flammable or explo-
sive gases.

Install the F150 away from high-voltage equipment or motors
to ensure safety during operation and maintenance.

Use crimp terminals for wiring. Do not connect bare stranded
wires directly to terminals.

Cover the terminal blocks with the Terminal Block Protection
Covers after wiring.

Use DC power supplies with safe extra low-voltage circuits
that prevent occurrences of high voltages in the main F150
power supply and power supplies for the terminal blocks.

Use the power supply cables and crimp terminals of specified
sizes.

Use at the power supply voltages specified in this manual.

Be sure to securely tighten the screws when mounting F150
components.

Do not dismantle, repair or modify any F150 components.

Dispose of F150 components as industrial waste.



General Precautions 2

2

General Precautions

The user must operate the product according to the perfor-
mance specifications described in the setup manual.

Before using the product under conditions which are not
described in the manual or applying the product to nuclear
control systems, railroad systems, aviation systems, vehicles,
combustion systems, medical equipment, amusement
machines, safety equipment, and other systems, machines,
and equipment that may have a serious influence on lives and
property if used improperly, consult your OMRON representa-
tive.

Make sure that the ratings and performance characteristics of
the product are sufficient for the systems, machines, and
equipment, and be sure to provide the systems, machines,
and equipment with double safety mechanisms.
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SECTION 1
Before Installing

This section describes the precautions that must be taken when installing and operating the
F150 Vision Sensor.

1-1  Installation Precautions. .........................
1-1-1 F150 Components ............c.ooueuneunennen.n
1-1-2 Installation Site. ... ........ ..o,
1-1-3 Installation ......... ... ...t
1-1-4 Cables. . ..o
I-1-5 Camera. . ..ottt
1-1-6  Video MONitor . ...........oviniiiinninnennen.n
1-1-7 Prevention of Electrostatic Discharge ..............
1-1-8 Turning OFF the Power ... .......... ... ... ... ...
1-1-9 RESET Terminal ............. ...,
1-1-10 Power ON Sequence for Two-camera Unit (F150-A20)

1-2  Confirming Package Contents. . ...................

1-3  Product Availability. .. .......... ... ... .. .....
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Installation Precautions Section 1-1

1-1 Installation Precautions

The F150 is highly reliable and resistant to most environmen-
tal factors. The following guidelines, however, must be fol-
lowed to ensure reliability and optimum use of the F150.

1-1-1 F150 Components

Be sure to use the Camera, Camera Cable, and Console
designed for the F150.

1. F150-S1A Camera
2. F150-VS Camera Cable
3. F150-KP Console

1-1-2 Installation Site

Do not install the F150 in locations subject to the following
conditions:

1.  Ambient temperatures outside of 0 to 40°C for the F300-
M09 Video Monitor (recommended monitor) or outside of
0 to 50°C for all other F150 components

Condensation due to rapid temperature fluctuations
Relative humidities outside 35% to 85%

Corrosive or flammable gases

Dust, salt, or iron particles

Direct vibration or shock

Direct sunlight

© N o Ok wDN

Water, oil, or chemical fumes or spray

1-1-3 Installation

Orientation of Controller

To improve heat dissipation, install the Controller in the follow-
ing orientation only:

CORRECT




Installation Precautions Section 1-1

Do not install the Controller in the orientations shown in the
following diagram.

INCORRECT

Ambient Temperature

1. Maintain a minimum clearance of 50 mm above and below
F150 components to improve air circulation.

2. Do notinstall F150 components immediately above strong
heat sources, such as heaters, transformers, or large-ca-
pacity resistors.

3. Do not let the ambient operating temperature exceed
50°C.

4. Provide a forced-air fan or air conditioning if the ambient
temperature might exceed 50°C.

/
Control box
==
_I ([ F1s0]

Louver

Noise Resistance
Use the following measures to help increase noise resistance.

1. Do not install F150 components in a cabinet containing
high-voltage equipment.



Installation Precautions Section 1-1

2. Do notinstall the F150 components within 200 mm of pow-

er cables.
Power cable
200 mm min.
F150 [«
200 mm min.

F150-C10E-3-DRT (CompoBus/D Model)

1. Since the product is defined as built-in type, install the
product inside the control panel.

2. Do not apply external forces exceeding 50 N to Compo-
Bus/D connectors. When wiring communications cables,
remove the connectors from the F150.

3. Before setting the DIP switch or connecting cables, turn
OFF the Programmable Controller, F150, and the commu-
nications power supply.

4. Observe the following precautions when wiring communi-
cations cables.

a) Separate communications cables from power lines or
high-tension lines.

b) Do not bend communications cables.

¢) Do not pull on communications cables with excessive
force.

d) Do not place heavy objects on communications ca-
bles.

e) Be sure to route communications cables within ducts.

1-1-4 Cables

Always turn OFF the power before connecting or disconnect-
ing cables.

1-1-5 Camera

The Camera’s case is connected to the 0V line in the internal
circuits. Heed the following precautions to prevent noise inter-
ference.

1. Do not ground the Camera.
2. Do not remove the base attached to the Camera.



Installation Precautions Section 1-1

1-1-6

1-1-7

1-1-8

1-1-9

1-1-10

3. Do not remove the core attached to the F150-VS Camera
Cable.

Video Monitor

(When using the recommended F300-M09)

Heed the following precautions to prevent noise interference if
the video monitor case is metallic, because it is connected to
the OV line in the internal circuits.

1. Do not ground the video monitor.
2. Do not ground the metallic part of the connector.

3. Secure the video monitor with plastic screws if it is being
mounted to a metallic surface.

Prevention of Electrostatic Discharge

To prevent damage from static electricity, use a wrist strap or
another device for preventing electrostatic discharge when
touching terminals or connector signal lines.

Turning OFF the Power

Do not turn OFF the power while a message is being dis-
played indicating that processing is being performed. Data in
memory will be destroyed, and the F150 may not operate cor-
rectly the next time it is started.

RESET Terminal

Do not use RESET input immediately after power is turned
ON. When using RESET input to synchronize execution tim-
ing, wait at least 1 s after turning ON the F150 power supply
before turning ON the RESET terminal.

Power ON Sequence for Two-camera Unit
(F150-A20)

If the F150 and the Two-camera Unit need to be started
sequentially, turn ON the Two-camera Unit first and then turn
ON the F150. If they are turned ON in the reverse order,
image data may not be read correctly.



Confirming Package Contents Section 1-2

1-2 Confirming Package Contents

Check the contents of the package as soon as you receive the
F150. Contact the nearest OMRON representative if any of
the following items are missing.

F150-C10E-3

F150-C15E-3
1. F150 Vision Mate Controller 1
2. Setup Manual (this manual) 1
3. Expert Menu Operation Manual 1

F150-C10E-3-DRT

1. F150 Vision Mate Controller 1
2. Setup Manual (this manual) 1
3. Expert Menu Operation Manual 1
4.

CompoBus/D Connector (MSTB2.5/5-STF-5.08AU by
Phoenix Contact) 1

1-3  Product Availability

Some of the products listed may not be available in some
countries. Please contact your nearest OMRON sales office
by referring to the addresses provided at the back of this man-
ual.



SECTION 2
Product Introduction

This section provides an overview of F150 application and describes the wiring, Cameras,
optical lenses, lighting modes, and light guides used in the F150. It also describes how to
mount the Vision Mate Controller to DIN Track or to a flat surface.

2-1  Overview of F150 Application ....................

2-2  Component Names and Functions ................. 9
2-3 CONNECHIONS. . . . v v vttt et e e 12
2-4  Power Supplyand Ground ....................... 14
2-4-1 Crimp Terminals and Cables . .................... 14
2-4-2  Protective Conductor (Earth) Wiring. . ............. 15
2-4-3  Wiring the Power Supply .. .......... ... ... .. ... 15
2-5  Cameras with Light Sources . . .................... 17
26 CCTVLens.......couiniiiiiiiiiiinne... 20
2-6-1 Optical Chart ... 20
2-6-2 LS ..o 22
2-6-3 ExtensionTubes........... ... .. .. .. .. .. ... 22
2-7  Lighting. ... 23
2-7-1 Lighting Methods. ......... .. .. .. .. .. .. ... 23
2-8 Two-cameraUnit........... ... ... .. ..o .. 25
2-8-1 Connecting to the Power Supply ............ ... ... 25
2-8-2 Connectingtothe F150 ............. ... ... ... ... 25
2-8-3 Connecting to Cameras . ..............ouueunen.. 26
2-9  Mounting the Controller . ........................ 27
2-9-1 Mountingto DINTrack . ........................ 27
2-9-2 Mountingon a Flat Surface . ..................... 28



Overview of F150 Application

2-1 Overview of F150 Application

The following table shows the basic steps that must be per-
formed to use the F150.

Section 2-1

Step Manual
1:  Unit Connections and Wiring Setup Manual
ideo
Programmable Controller Monitor
Synchronous
sensor
Camera with Light
Source
IBM PC/AT or D
compatible
computer El
2: Setting Measurement Conditions Expert Menu Operation

Manual

3: Confirming Operation, Measuring
Objects, and Outputting Results

Programmable

IBM PC/AT or Controller

compatible
computer

Synchronous ]\ -
sensor ﬁ m




Component Names and Functions Section 2-2

2-2 Component Names and Functions

The following diagram shows the terminals, connectors, and
indicators on the F150-C10E-3 and F150-C15E-3 Vision Mate

Controller.
F150-C10E-3
F150-C15E-3
Ground Power supply Output Input
terminal terminals terminals  terminals

@ ® O

O] | I I | |6
POWER (7) @[] [@f=]e]@[@]@]@@][@]@]
indicator
RUN o oo OmRON Monitor
RUN connector
indicator @ O = erroR \'/:I;IOSNOMATECONTHOLLER
:. CAMERA MON[TOR CONSOLE
ERROR t:
indicator =~k <> @ ®
[ il S Console
600 ] DO2 4 [ 005 JOOMOUT] DO8 ] DO 1] DO 12 [ DO 14[CoM OuT] COnneCtOl’
RS-2320 (@) SElRBEEIEIEE
= | ||®®|®) ﬁ@ ﬁ@ ®) liil =
CE | [
Camera Output Do not open.
connector terminals
@® POWER Indicator @ Ground Terminal
Lit while power is ON. Wired to the ground.
® RUN Indicator Input Terminals
Lit in RUN mode. Wired to external devices, such as
® ERROR Indicator synchronous sensors or inputs
Lit when an error occurs. from a Programmable Controller.
@ RS-232C Connector (® Output Terminals
Connects the F150 to a computer, Wired to external devices, such as
Programmable Controller, or other synchronous sensors or outputs to
external device. a Programmable Controller.
(6 Camera Connector Monitor Connector
Connects to the Camera. Connects to the video monitor.
(® Power Supply Terminals @ Console Connector
Wired to the power supply. Connects to the Console.



Component Names and Functions

F150-C10E3DRT
The F150-C10E-3-DRT can operate as a CompoBus/D Slave.

Section 2-2

Ground Power supply Output Input
terminal  terminals terminals  terminals
? | |
a [ || | | [6
POWER @ [@][@P@@p e
indicator @ ®®‘®|®®®®|®H®|
e = e T e T T T e
£ POWER OmRon -_ Monitor
RUN @ @ g :;J:mz as%o?«%m CONTROLLER connector
Indlcator ’ @ CAMERA MON|TOR CONSOLE
ERROR g
indicator® l @ @
RS-232C |
connector @ —lw ZSS;ESS = g(?nnr?gcl:?or
@ = [EEBEEEEE] i
MS [« m mm 1 N
indicator
9] 15
® ® ®
NS Camera  DIP CompoBus/D
indicator connector switch connector
Do not open.
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