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More Speed. More Resolution.
More Solutions.

Introducing the Most Versatile Machine Vision Systems in the Industry

VISION SYSTEM GENERAL CATALOGUE




VX Series
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CV-100 Series

General-purpose

image processing
device is developed.
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CV-500 Series

KEYENCE becomes the first
company in the industry to
introduce complete, low cost
visual inspection systems.
These general purpose sensors
created a new market for user
friendly vision systems.

KEYENCE introduces the
industry's first 2 camera,
built-in monitor, all-in-one
compact vision solution.
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2003 2004 2005 1to 2008 2009 and beyond

High-speed
general-purpose
vision system
incorporating twin
processors and
digital transfer
camera is released.

CV 2600 Series

Package featuring
2 megapixels is
released.

PROCESSING SPEED

Arrival of the
CV-5000 Series

Diverse lineup of

machine vision equipment CV-5000
CV-3000
CV-2100
CV-2600

XV

package
general models

CV-700
CV-500
CV-300

CV-100
VX

The CV-3000 and CV-5000
raise the bar for machine
vision performance with

4 camera connectivity,
unmatched speed, and the

industry's most user friendly

programming interface.

FUNCTION (Problem solving ability)

As the machine vision market
expands, KEYENCE will

use its vast experience and
knowledge to continue to
provide the industry with the
most advanced technology
available.

CV Series Vision Systems
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Product Overview

Machine Vision System

Ultra High-Speed, Multi-Camera Vision Systems

CV-5000 Series > P08
[/ RNEGA T T NN 3] e s

|

Multi-C Seri DP10
ult1 amera dEeries -ﬁf"‘

Expandable Controller - :
Architecture DP13 T =

Ultra High-Speed Processing and

¥
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New Colour Extraction Engine, w0
ACEI D - =
1..*_ g ‘ . - i U
Defect Detection Solutions > P16 . L-
Statistical Processing and :f
Communication Software > P23 .
- CV-5000 Series
Multiple Interface Options and -
Dimensions D> P. 26
* = Multi-Camera Universal Machine Vision System
| =
1 r | o
% ' CV-3000 S
e 115 - eries > P31
i | g f
Sl I x i High-Speed Digital Machine Vision System
4 L= N

3 # N como [ CV-2100 Series > P 3]

E CV-2100 Series
h

All-in-One Image Processing

CV-700 Series > PA

CV-700 Series
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Illumination

LED lllumination
CA-D Series > P4 . ° @

Coaxial incident Low-angle light Dlrect rlng light Dome light
Fluorescent lllumination light CA-DL CA-DD
CA-DX
CV-R/CA-R Series > P 4 ' \

Backlight Bar light LED lllumination Fluorescent
CA-DS CA-DB Controller lllumination
CA-DC CA-R

Lens Options

Macro Telecentric Lens -
CA-LM Series > P54 l l ‘

50 mm

High-Resolution & Low Distortion CA-LH25

CA-LH Series > .55
8x Macro 2x Macro
CCTV Lens CA-LM8 CA-LM2

16 mm

CV-L Series > P 56 ' st

Super Small Lens ' 0

CA-LS/CA-LHS Series DP5j 8 mm 35mm 16 mm

CA-LHS8 CV-L3 CV-L16

Monitors & Peripheral Equipment

LCD Colour Monitor

CA-M Series > P g1

Colour Monitor

CV'M S@I’ies [> F 52 8.4"L.CD colour monitor Special stand

CA-MP81/MN81
Camera Adjustment Stage

CA-S2040 Series > P63

-

5.5"LCD colour monitor Camera adjustment stage
CV-M30 CA-S2040

CV Series Vision Systems | 5



Applications

Part identification / Defect inspection

Checking for foreign material

Pass

in piston grooves

Fail

I/Chip

Formed-in-place gasket
(FIPG) coating inspection

*Coating break

Measurement /

Identifying
incorrect
connecting rods

*Different diameter
and overall length

for solder defects

Inspecting motor wire bundles and checking

Pass

Automotive /| Metal

'I *Bundle defect
Flaw inspection W

on the bottom of
cans

Camshaft mould cavity inspections

lzﬂl-”'

Interior
inspection of
containers

Stain  Seam

Checking workpiece seating
in hot-forging dies

*workpie@e position drift

inspection on
bottle rims
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Visual inspection of chip

Raw image

(SMD) LEDs

Filtered image

The stain —
is stably
extracted

Detecting
deformed
cups

Multi-directional inspection
of electronic parts

Dimensional measurement of bottle rims

LCD Alignment

Visual inspection of a chip

Raw image

Electrical / Electronic

capacitor
-

Filtered image

Visual inspection of crystal
oscillators

!

Pass

Adhesion and
displaced cover

Avirtual circle is determined from the
partial arc of a wafer to output the wafer
centre

New circle
detection algorithm
(trend edge tool)

]




Positioning Colour inspection / OCR / Counting

Detecting bead positions Detecting : Detecting
incorrectly wrong

assembled % gears
fuse boxes
‘ Wrong parts .

*Different number of teeth

Random picking of bushing parts by robots Detecting Pass Checking for
Ly amount missing 0-rings
P of grease @ or 0-ring

[ applied to misalignment
i £ . parts during EGR valve
xample:

'_’- Screw position assembly FJ:*

detection

K

IDI2JN | 2Aa110UW0INY

*0-ring position drift

Checking improperly closed caps Inspection Counting

-

of expiration the number
dates of tablets

Improper

Checking Counting orientation
the liquid level items ina ! Orientation

carton differentiation

of drink boxes

Dimensional/ Top view Character recognition of part numbers Checking orientation

Visual through embossed tape
inspection of
capacitors
Side view
b Marking =
omission [== —
‘h = A

Simultaneous E\?cT?nr(il:Ljremem Detecting Checking the wafer position in a rack
measurement BAT marks
g(f]p;;(:lha?::d = with red ink "

planartty e I

SLOYIQ B [PIYNIODULIDYJ ‘POO]

Pass |

21U0.4102]7 | [PI14302]

Camera 2/3:

Coplanarity
1“ measurement

Camera 2 -

Camera 3 “

CV Series Vision Systems




CV-5000 Series

The industry's most state-of-the-art problem solving tool is now even better.
Introducing the new CV-5000 Series, relentless in its ability to solve challenging applications.

Ultra high-definition image processing is now available for any production line
11x high-speed, 5 million-pixel camera // SV P

The 11x high-speed camera transfers
ultra high-definition, 5 megapixel
images (2432 x 2050 pixels) in — -
61.2 ms (16.3 times/sec). High-speed

production lines can now harness

the benefits of high-precision image

processing. The new CV-5000 Series

accepts up to four 5 million-pixel

cameras and transfers the images 1
simultaneously, enabling high-definition
inspections of up to 20 million pixels.

Conventional 310,000 pixel-camera 5 million pixel-camera
Defect cannot be recognised. The broken pattern is clearly
visible.

High-speed, parallel processing system
3+1 processor technology ... > P14

The 3 + 1 parallel processing architecture addresses the heavy processing needs
required by high-volume 5 million pixel-images, colour processing, and advanced
algorithms that perform complex numeric operations.

Users can select the camera best suited for the application
Sixteen different camera types Ve > P 1]

Users can select the optimum camera for their application from the industry’s most
extensive lineup of 5 million-pixel, 2 million-pixel, and ultra compact cameras. Each
camera type is available in colour or monochrome models. The CV-5000 Series
can simultaneously run up to four different camera types making multi-camera
applications more cost efficient.

Controller-based illumination control —
Introducing an expandable - -
controller architecture il D P13 :
This architecture allows users to increase the flexibility of their systems !
using expansion units, which includes the camera expansion unit and the i

light control expansion unit. By limiting the functionality to the essentials,
users can meet their requirements, reduce costs, and still maintain the \ | \ \
flexibility to upgrade in the future. ! Controller Camera

Light control expansion unit expansion
unit

8 | CV Series Vision Systems



Solutions for sophisticated defect inspection applications
New defect detection algorithms for tackling difficult applications > P16

Several new algorithms have been Applications previously considered difficult T e ap——
added to detect foreign objects or burrs Foreign particle foreign particle
on irregularly shaped profiles. These

new algorithms also filter out glare or
other background noise so that only the
flaws are emphasised. —ahe
D —
Detection of minute flaws along the profile Particle detection on backgrounds with glare and other

shade variations

Reliable detection under poor conditions
New image enhancement processing [ P15 1]

Significant advances were made to preprocessing functions that eliminate conditional changes caused by workpiece variation. The
newly equipped Fine Colour Processing function directly processes full-colour information to reliably extract defects from backgrounds
with pattern or illumination variations.

Foreign particle

o

e e
S

B
N
s I

[

Foreign particle detection on a Isolates the foreign particles Foreign particle detection on Removes the striped pattern and
rounded metal surface by cancelling out the metal diagonal striped background reveals only the foreign particle
reflections

Detect targets with high precision and speed under poor conditions
ShapeTrax II™ > P18

ShapeTrax Il provides accurate, high-speed search performance
based on edge shape information, even if the target has flaws, low
contrast, or appears in different sizes. ShapeTrax Il reliably detects
alignment marks in poor condition and has the highest precision in
the industry at 0.025 pixels.

Accurate searching of edge characteristics on targets in poor condition —
a feat that was not possible using previous models

CV Series Vision Systems | 9



5 million-pixel, ultra high-speed cameras

[ FASTEST IN THE INDUSTRY ]

ixel camera series

Monochrome type
CV-H500M

] ] /X SMEGA Colour type
CV-H500C

KEYENCE 11x high-speed cameras transfer 2432 x 2050 pixels in just 61.2 ms. This high-speed transfer rate delivers the
benefits of high-definition image processing to high-throughput production lines. Now previously impossible inspections can be RERET T

performed with a single camera. For example, it is possible to detect extremely minute defects on standard sized parts, or larger 2050 Image transfer
parts can be captured and inspected in detail with a single camera. In addition, the camera size is unobtrusive, making it easy | time: 61.2 ms
to mount almost anywhere. ,L‘ZL,‘QZ‘L,

Reliably detect micro defects

Pattern breaks in solar battery electrodes

e

1 310,000 pixels 1 2 million pixels 1 5 million pixels
Lines are out of focus and cannot be Broken pattern is out of focus Lines appear sharp and the break
detected. and lacks clarity for an accurate can be accurately detected.

inspection. The image requires a
smaller field of view.

Capture the entire image in one shot with a wider field of view

Field of view A 5 million-pixel camera can inspect the entire image at once 1 20 million-pixel simultaneous process
while maintaining the resolution needed for inspection.

com parisons Process up to 20 million pixels by connecting four 5 million-pixel
with existing cameras. All four cameras capture and transfer simultaneously.
cameras

To maintain the resolution
needed for print
inspections...

1 Super HD makes it possible
-- 1 to process approximately

20 million pixels.

10 | CV Series Vision Systems



Extensive Camera Lineup

[ WIDE RANGE OF CAMERA SELECTIONS | Select the camera best suited for the application

The CV-5000 Series has a vast array of camera options to allow the user to carefully select the optimum camera based on their application needs.
Whether the application calls for high precision colour measurement with a 5 megapixel camera, ultra-fast processing with a 7x high speed camera, or
mounting within a compact enclosure, the CV-5000 Series camera lineup can provide a solution.

7 X high-speed cameras

The 7x CCD cameras of the CV-5000 Series are the fastest in their class,
easily supporting high-speed lines and continuously moving targets.
Images can be rapidly transferred without compression, solving inspection
applications previously impossible with machine vision equipment.

The 2 million-pixel camera models can complete processing in about the
same amount of time as conventional 310,000-pixel models, enabling high-
resolution inspection without reducing product cycle times.

[ FAsTESTINITS cLASS | I 2 miillion-pixel cameras
For inspections that demand both high-resolution and high-speed processing.

Standard

camera 200 ms

2x high-speed
camera

7x high-speed
camera

100 ms

Entire image transfer is completed in just 29.2 ms.

Colour type

CV-H200C
Monochrome type
CV-H200M

7X Utz

[FASTESTINITS CLASS 1 I 1 miillion-pixel cameras

For square and circular workpieces that require high-precision detection and high-
speed processing

g
time: 29.2 ms

~—1600—

Standard
camera

133 ms

2x high-speed 1000
ms H
camera 53 i Itmage transfer|

7x high-speed
camera

Colour type
CV-H100C

Monochrome type
CV-H100M

7X U

[FASTESTINITS CLASS 1 B 310,000-pixel cameras

For applications with priority on processing time.
Transfers 640 x 480 pixels in 4.7 ms.

Entire image transfer is completed in just 20.5 ms.

Standard

camera 33ms

2x high-speed 16 ms HImage transferH
camera H time: 4.7 ms H
7x high-speed ~——640 —

Entire image transfer is completed in just 4.7 ms.
camera

Colour type
CV-H035C

Monochrome type
CV-H035M

7X bt

2X high-speed cameras

I 2 million-pixel cameras

Driven by a 2 million-pixel colour CCD, these cameras transfer all
2 million pixels in 59 ms. Each model is highly effective for minute
defect inspections, or dimension measurements that demand
high-resolution.

Colour type \
CV-200C

Monochrome type

CV-200M

MEGA

1 310,000-pixel cameras

The 310,000-pixel cameras use a 2x high-speed progressive-
drive CCD to enable transfer of 640 x 480 pixels (310,000 pixels)
in 16 ms, supporting a wide range of applications.

Colour type
CV-035C
Monochrome type
CV-035M
HI-SPEED

[ smaLLesT IN THE INDUSTRY | I Ultra-compact cameras
Compact cameras with the same high performance as other
CV-5000 Series cameras. Their

small size enables installation in
tight spaces normally reserved for
photoelectric sensors. A 12-mm wide,
310,000-pixel type and the industry’s
smallest 17-mm wide, 2 million-pixel
type are available. Different resolutions

can be selected for different detection ~ Side view
tasks. Side view attachments are also
available.
si . itt tional ) P
*‘%";ﬁ%ﬁ ]
Il : T \
[ ¥ : - ]
N —
| -] 2 :
m12 (ultra-small size thatis 1/10 of the conventional camera volume)
2 million-pixel 2 million-pixel 310,000-pixel  310,000-pixel
colour type monochrome type colour type monochrome type
CV-s200C CV-S200M CV-S035C CV-S035M

SUPER-SHALL

ULTRA-SMALL

CV Series Vision Systems
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[ INDUSTRY FIRST |
Simultaneous Acquisition
Multi-Camera System

The CV-5000 Series allows simultaneous use of several different
cameras selectable from a lineup of 16 different models. Users can
select and combine the cameras best suited to the detection task, such
as using a monochrome camera on camera 1 and a colour camera on
camera 2. Up to four cameras can be connected by adding the camera
expansion unit.* The system runs all four cameras simultaneously
(acquisition and processing), including the data-intensive 5 million-
pixel colour camera. The multi-camera system provides users with a
flexible upgrade path to cope with future additions or changes in their

inspection needs.
* The camera expansion unit can be connected to the CV-5701(P) and CV-5501(P).

.A

L

Camera expansion
unit

[ Multi-camera system ] Controller

Select up to four cameras
out of 16 models

1 2 Camera inputs + 2 more

Combination examples

Moulding flaw
inspections, print
inspections

2 million-pixel compact colour
camera + side view unit

Coplanarity inspection
2 million-pixel monochrome
com pact cameras

When using multiple cameras to inspect simultaneously, the ability to select cameras best
suited for the inspection provides cost efficiencies for the overall system.

[new] EtherNet/IP capable

Itis possible to input/output values and controls by using the Ethernet port.
I Communication available via implicit and explicit messaging.

I Up to 128 connected devices

I Meets Conformance Test A5 standards

Built-in Ethernet Port

PLC
EtherNet/IP)
Ethernet
PC

12 | CV Series Vision Systems

Partial image scanning

The Partial Image Scanning function significantly reduces image
transfer time by transferring only the selected area of an image.

Image transfer time comparison: For the CV-H035C

All lines scanned: 4.7 ms 200 lines scanned: 2 ms

Gain adjustments help increase contrast

The CV-5000 Series controllers are equipped with a camera gain
adjustment feature that allows up to 81 levels of sensitivity. When
capturing images using high shutter speeds, an increased gain
provides more light for brighter images without the need for costly
strobe light equipment. Applying span offset processing, which also
supports individual adjustments for the R, G, and B components of
CCD data sampled at 10 bits, the shade difference in low contrast
images is expanded and reliable image processing is possible.

Effects of increased sensitivity

Image from a conventional CV-5000 Series

KEYENCE camera

Image comparison at a shutter speed of 1/10,000 sec
(both images shot under the same conditions using fluorescent lighting.)

Effects of span shifting

00 ] 00

Original image After span shifting
(Changed the span of the R component)

Multi-image acquisition mode

This mode consecutively acquires and processes images using only a
single trigger input. The data is averaged to provide consistent results
for images that appear out of focus either due to the condition of the
workpiece, or variation caused by vibration in the production line. A
useful feature of this mode is the Exclusion function (patent pending)
that removes false measurement data. (* The maximum and minimum values of
the results after processing multiple images can also be output.)

[ Processing method of the Multi-image acquisition mode ]

Image 1 a
2 b
’77 3 (c)
S 4 d
1 trigger \ ] 55— ———e
acquires "
consecutive : \* ............
images : : : Displays and
] * outputs the average
[ : : for all image data,
Measurement — HEPPPPTPIIN : except the false atb+d+e
error measurement data 4




New controller architecture achieves unparalleled functionality

Enhanced specifications at an efficient cost
[ WORLD’S FIRST ]
“Expandable” controller architecture

The new CV-5000 Series offers two expansion units as add-ons to the
main controller: a camera expansion unit and a light control expansion
unit. This architecture allows users to control costs by selecting only
units which are necessary without losing the flexibility to adapt to future

Easily control lighting without extra wiring
[ WORLD’S FIRST ]

LED light control expansion unit

Each light control expansion unit is equipped with two light terminals.
The CV-5000 can control up to 4 expansion units allowing for a total
of 8 lamps* to be utilised simultaneously. The controller's camera
configuration menu has built-in dimmer controls and configurable

changes.

Light control expansion unit

Controller

«a

Camera
expansion unit

lighting patterns. This provides users with complete control of
illumination without separate wiring and
PLC-based programming. For example, it is
possible to set a lamp to strobe with each
trigger input, thus extending the life of the
lamp. Light intensity can also be altered
through the CV user interface and external
command controls.

* As long as the total power consumption of the lamps
does not exceed the rated power capacity, additional
lamps can be connected by using the optional splitter
cable. For example, the user can connect up to sixteen
10 W lamps.

Application examples using the light control expansion unit

I Lamp switching (multi-pattern lighting)

Simultaneous printing, dimensional, and orientation

inspections

Low angle lighting is used for printing and dimensional
inspections, while coaxial lighting is used to detect
orientation. Each trigger input automatically switches
between the lamps to perform all the inspections without
using a PLC. Each setting can be programmed with up to

four lighting patterns.

Coaxial lighting
enhances the visibility of
the orientation marks in
the corners.

and leads.

Low angle lighting
enhances the printing

No controls or wiring necessary

Product changeovers often require

an adjustment in the light intensity to
match the reflection properties of the
product. Conventionally, this was done
by a PLC which would change the light
intensity settings on the light controller
during product changeovers. However,
with the CA-DC20E, it is possible to
preset and register the appropriate
light intensity for each inspection in the
controller, without any extra wiring or
complicated controls.

— Conventional method

Light controller
x 4 units

1 Light intensity presets for each program number

Automatic light intensity adjustment based on product

If the colour and reflection ratios change based on the type of product being inspected, and if
the product moves continuously without stopping, there may be no opportunity to adjust the light
intensity without affecting the brightness of the acquired image. In this case, the desired light
intensity level for each program number can be set so that it automatically changes based on
the specific target properties. This will allow for uninterrupted changeovers without the need for
manual adjustment.

Light Intensity: 127

Colour appears saturated
on parts with high reflection
ratio.

Light Intensity: 127 EEEEE—
Without
changing the
light intensity

Product . .
Changeover u!" It?l‘:!" Light Intensity: 80
For products with low L 5 By presetting the optimum
reflection ratios, light light intensity for this
intensity is a ke;/ product, the changeover is
: easily completed.
No controls or
Light intensity Product necessary
4= change control = P|C == changeover mp Image sensor
(8 bit x channels used) control

CV Series Vision Systems
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Fastest processing platform in the industry

3 + 1 Processor System:

Ultra high-speed, parallel processing

CV-5000 Series models are driven by a high-speed colour image
processing engine (A.C.E. I1). In addition, the high-speed RISC
(Reduced Instruction Set Computer) CPU is supplemented by two
DSP’s (Digital Signal Processors) designed specifically for image
processing. CV-5000 Series models use these four processors to attain
the fastest processing speed available
in the industry. The CPU and DSP’s are
the latest technology, achieving twice
the speed of the KEYENCE CV-3000
Series models.

Comparison of processing by CV-5000 Series
models and previous models

Previous models
Camera

T Tee——— I — 22

CV-5000 Series models
DSP

Camera Colour image I

HDML”F}]@D— processing CPU -
engine

L DSP

CV-5000 Series models share image processing tasks among multiple processors to
achieve higher processing speeds.

1 Comparing the “3 + 1” processing system to a single CPU

The greater the image processing load (*), the more apparent the
difference between the 3 + 1 parallel processing system and a single
CPU system becomes. The 3 + 1 processing system is an example
of the on-site stability concept of the CV-5000 Series. It allows

users to optimise settings for stable performance in production-line
environments without significantly increasing processing time.

Relation between image processing load and processing time
(Example)

180
160
140
120
100
80
60
40
20

Existing 1 CPU systems

Processing time (ms)

3+1 Processor system

Image processing load (*)

* Image processing loads
The following factors increase image processing loads:
1 Detailed parameter settings for searches and stain inspections
1 Adding image enhancement functions
1 Increasing camera pixels

1 Increasing inspection windows

14 | CV Series Vision Systems

1 High-speed processing examples

Chip component surface inspection
A CV-5000 Series model* completes processing with a 3-ms trigger interval.

Processing tasks

Using a 240 line partial image,
the CV-5000 Series performs
position compensation and
colour intensity processing
while inspecting for defects,
edge pitch, edge angle, and
edge width

Product cap surface inspection
A CV-5000 Series model* completes processing with a 12-ms trigger interval.

Processing tasks

The 7x high-speed
310,000-pixel colour camera
captures full-screen images
and carries out several
product assessments.

Defect inspection, difference
processing (Pattern cancelling)
colour intensity processing,
360° rotary position
compensation, and edge
position compensation provide —
the most comprehensive and
accurate inspection of products
available * CV-5500 combined with a CV-HO35C

= rarw-w R

Double buffers

The CV-5000 Series models are equipped with double-buffered
memory, allowing the unit to be triggered while processing the previous
image. This allows for inspection times of 5.2 ms (approximately 11,500
images/minute) for full-screen image acquisition.

(* Assuming a 4-ms image processing time using the CV-HO35C)

Existing method Trgt Trg2 T3

_ 1 1
JTransler 1 ‘ ‘TranslerZ ‘ [Transfera ‘
prox. 1900

Ap
Process- Process- Process- | j i
g g ing3 images/min.

Double buffered

CV-5000 Series Trgt Trg2 Trg et s
.2 MS

J Transfer 1 u Transfer 2 u Transfer 3 u Transfer 4 u
Approx. 11,500

Process- Process- Process- Process- images /min
ing 1 ing2 ing 3 ing 4 =

Fan-less design

In spite of the ultra high-speed processing, the CV-5000 Series models
feature a fan-less design based on heat dissipation technology. A fan
is a service-life component, and not using one translates into longer
hours of reliable continuous operation. In addition, this design is
particle emission-free, making the CV-5000 Series suitable for clean-
room environments.



New colour processing highlights difficult to see defects

e

New colour extraction engine, A.C.E.II

The CV-5000 Series models are equipped with a new colour extraction
engine. The A.C.E.Il (Advanced Colour extraction Engine Il) uses the
HSB colour model (closest colour model to the human sensory system)
to attain high colour extraction performance that stabilises previously
unstable colour processing schemes. CV-5000 Series models also
feature “fine colour processing” to extract colour information exactly the
way the camera captures it. This technology significantly broadens the
range of colour processing applications previously accomplished by
machine vision systems.

Original image

Extraction of

(]
copper foil on =
printed circuit ‘.—1‘.
boards L L | ] =

| ’,] == '- =

)

. 1.- LT :I_Ir‘ x m
1 Colour shade processing PLLETC 10 . ()
accura.t(.aly dlStIﬂgUISheS Colour shade display Shade differential display
a specific colour A.C.E.Il selects the copper colour A.C.E.Il accurately extracts only
and blackens the area around it the copper foil portions.

Colour shade processing can optimise the shade gradation using hue,
saturation, and brightness. This makes it possible to convert images
with low contrast into images with defined shade differences. Unlike
conventional full colour processing, which picks up all tone changes
and makes pass/fail distinction difficult, colour shade processing can
optimise the shade difference between a user-specified colour and the
background.

1 Fine colour processing
Detects all colour variations

Standard extraction display

Fine colour processing directly processes full colour information exactly Conventional processing

as the colour camera captures it. This is ideal for detecting flaws on captures all tone changes,
sheets, films, and non-woven cloths where the flaw can appear in any ;%”pdpee”r”fgifgzddi‘ts;‘25};22{3;“1:5
colour with respect to the background. No setup is required for colour components impossible.
extraction, allowing users to complete the inspection with one simple

operation.

Foreign particle detection on a non-woven cloth

Original image Shade differential display Background is darkened Reliably extracts all colours.
Reliable extracts all colours

1 Glare removal

The newly added Intensity Cancellation function solves a common b
problem of detecting changes when using full colour processing on 1
colour images. This function delivers stable detection performance to

field applications by ignoring glare and lighting variations on the target

background, and detecting only the area where hue and saturation

differences exist.

Workpiece with varying lighting Detects only the defect
conditions

CV Series Vision Systems | 15



Surface defect detection

KEYENCE Machine Vision Systems have continually evolved by providing reliable solutions to inspection challenges. We have devoted countless
hours of research and development to provide inspection solutions that represent the most demanding requirements. The CV-5000 Series models are
equipped with advanced defect detection algorithms that eliminate many of the instabilities normally associated with surface appearance inspections.

Isolates defects for detection on shaded backgrounds

[ FiRsTIN1TS cLASS | Real-time shade correction (patent pending)

Real-time shade correction isolates defects, even when the background
has shadow-like gradations. This filter enables inspections not possible
before by cancelling shadows that even lighting techniques could not
remove. Unlike commonly used shading"

correction filters that apply the same
correction to all images, this correction
adapts in real time to constantly
changing shades.

Original image
Inspections are difficult due to
inconsistent glare on each workpiece.

Application Example: Surface inspection of curved surfaces on metal

.>- ->-

)
Normally, the dent in this image could
not be detected because of the random
glare and granular texture of the metal.

The image enhancement filter extracts
only the dent.

Introducing the newest standard in surface inspection

[ MOST POWERFUL IN ITS CLASS ] Stain inspection tool
|

The Stain inspection tool searches for scratches and stains by
comparing them against the surrounding shade level. Compared to
binary processing, this mode has greater tolerance against varying
conditions, making it ideal for surface inspections on production
lines where individual variation of parts and light intensity fluctuations
otherwise present problems. The defect distribution display allows
optimised tuning by providing a quick visualisation of how the image
processor sees the defect.

1 Defect Distribution Display Function [patent pending]

Using the colours blue, green, yellow, and red, the defect distribution
display assigns a colour to defects according to the intensity
difference between it and the surrounding area. This provides a visual
understanding of the difference between intended and unintended
defect regions.

Relation between stability display colour and stain level (guideline)

Stain level 0 64 128 192 255

Blue Light blue Green Red

Colour

CV Series Vision Systems

“ Foreign

‘object

=

Accurately extracts
only the foreign object

.

Conventlonal method (no real-
time shade correction, stain mode
stability display)

Erroneously detects areas of glare as
defects.

The same workpiece with a line-like
scratch.

Particles

Particles on the side wall
and bottom of a container.

Conventional binary
processing would not
be able to detect these
particles because of the
lack of contrast between

Real-time shade correction

Shaded areas on the background are
cancelled, revealing only the foreign
object. Repeatedly extracts only the
foreign object, even if the glare has a
different shape for each image.

Cancels glare and isolates the scratch.

However, stain inspection
mode ignores the
differences in the shade,
allowing reliable detection
of the particles.

the particles and the dark
portions inside the container.

Bad mark detection on PCBs

~y €/

Original image

--The area with
an intensity
difference is
colourised
from blue to
red.

Defect distribution
display

The defect distribution display appears in real-time so that users can intuitively maximise
the difference between intended and unintended areas of inspection.



Powerful features for detecting burrs or flaws on profiles

[FrsTINITS CLAsS ] Trend Edge Defect Detection (patent pending)

This tool extracts the profile from the edge of a workpiece and uses
it to recognise large differences such as burrs or flaws. In addition to
geometrical shapes such as circles and straight lines, the tool also
recognises complex contours, such as ovals and free-form curves.

Flaw detection v

Original image
Detecting burrs and flaws
in resin moulded parts

(]
. . =
Profile trace image on
Trend edge detects the profile of g
the workpiece and automatically (=]
generates reference model lines crﬁ
(the green line in this image) b= ]
consisting of free-form curves. F’T'I,

The burr generates a difference in the The tool reliably detects even the most

distance from the reference line, which subtle nicks along the profile, a defect

allows the tool to detect it. otherwise considered difficult to detect.

Powerful defect extraction using original algorithms
[ mosT EXTENSIVE AND POWERFUL IN ITS CLASS ] Image Enhancement Preprocessing Filters

The CV-5000 Series features 18 preprocessing filters that highlight
otherwise obscure defects. Users can combine up to 13 preprocessing
filters in a single window.

Detecting foreign objects on a striped pattern

NEW B : R

1 Softening filter
(patent pending)

8 Foreign

Softening reduces fine patterns

and noise in the background. The > |* >
softening effect is individually
adjustable in the X and Y directions.
This filter can be applied to a wide
range of applications, including part
counting inspections.

Original image Softening filter + real-time shade Stain detection

This inspection would have been correction Reliable detection of foreign objects.

impossible because of the diagonal Striped background removed, allowing

stripe pattern. extraction of only the foreign objects.
1 Differential inspection
The differential process inspects defects by ignoring patterns in the Registered image Input image ) o
background. Users can choose from two processing methods to suit (good part) (defect) Differential image
the application. [T " |

LA !
o LLt

Differential processing with a registered image ] ﬁhﬁ'—- 1 |
This method extracts only the differences found by comparing the acquired T FF 4 |
image to a preregistered master image. The level of difference that : F:" ’ O -Defective
determines a defect is adjustable to account for individual part variation. M area

Only the defective area is extracted, even on objects with complex
shapes such as leadframes.

Extracts only
the defective
area

Before processing After processing
Real-time differential processing
This method analyses acquired images in real time. The process ignores

the background and searches for minute variations within the image, without
using a master image.

- - Ignores the profile
of the bottle and
detects only the
stain.

CV Series Vision Systems | 17



Positioning Solutions

Ultra-high speed search, even under poor conditions

[ FasTeST IN THE INDUSTRY ] ShapeTrax II™ (Patent Pending) Sl

ShapeTrax, our popular feature-searching tool based on shape information
extracted from the object’s profile, just got better. ShapeTrax Il features
improved robustness for searching under poor conditions, and faster
processing speed. ShapeTrax Il provides reliable search performance even
if the part has flaws, partially hidden
parts, inverted tones, low contrast,
or appears in different sizes. It can
even do high-speed searches of
alignment marks with degraded
appearance. ShapeTrax Il has the
highest accuracy in its class at
0.025 pixels.

I Inspection example>
Alignment marks on FPD

substrates i e =
I — L —

1 Inspection example>
Picking out parts

¢

ShapeTrax Il detects the position of multiple
parts, even if they are overlapped.

I Processing speed comparison

The algorithm improvements achieve
processing speeds 10 times faster than

i Registered image Low contrast with print flaws, complex ShapeTrax Il can still find features

noise patterns in the background accurately under poor conditions like
this.

Defect Blurred profile Inverted tones

No. of pixels vs. search processing time (angle range +180°)

o
S

Conventional
geometric
search

Pattern

Processing time (ms)
o]
o

the existing search tool. Even large 60 search
il iel i 50
5-million pixel images can be processed 20 ShapeTrax Il
without increasing processing speed. Stow
1
| 20
Fast 19
0
0 100 200 300 400 500

No. of pixels (million pixels)

Flexible Search for Reducing False Rejects

With conventional search processing, individual shape variation can
render good parts as false rejects. The new search method offers reliable
search performance even if the part appears in different sizes or shapes
by allowing registration of up to 256 good part images. Defects are reliably
isolated, reducing false rejects.

You can select items from image data saved in the unacceptable item history (maximum of
1,023 images) and register them as acceptable items. This makes it easy to improve yields
effectively, without any need to organise a computer or make other troublesome preparations.

18 | CV Series Vision Systems

Conventional Search
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Flexible Search

OK OK OK OK Unacceptable
[ [ [ !
v

Up to 256 example images may be registered as acceptable items




Measurement Solutions

Measure profiles using only a single inspection tool

[ mosT powerruL IN1TS cLASS ] Trend Edge Function (patent pending)

The Trend Edge tool detects edges at user-specified distances within the
inspection area, and outputs the max, min, and average of all the data
from each measured point. Previously, this required multiple windows
and calculation settings, but now the same inspection can be done by
configuring a single inspection setting. The measurements obtained can
also be used to draw approximated lines and virtual circles.

Inspection theory

. Segment shifting width
Trer"ngi edge detects the W|dt_h and Segment size
position of edges while moving across

narrow segments at fine pitches.

Detected edge (max.)

Trend

1 To increase position detection accuracy rend
direction

--- make the segment size smaller.

Detected edge (min.)

1 To reduce processing time

--- increases the shifting width (travel distance) o~ Ll e
within the segment. L
1 Trend direction refers to » area
--- the direction to move within the segment. Edge detection direction

I Circle Detection function

Detecting through-hole centres

Trend edge can calculate the centre and
diameter of a hole by drawing a virtual circle
along multiple edge positions around a
through hole. Abnormal edge positions are
removed before drawing the virtual circle to
allow for reliable measurements.

Measure a variety of geometric shapes

Scanning of edge detecting segments

I Line Detection function

[ mosT EXTENSIVE IN ITS CLASS ] Geometric dimensional measurement

CV-5000 Series models can measure a variety of geometric dimensions
based on position data obtained through edge detection and pattern
searches.

Measurable items

 2-point distance e Angle of line between 2 points e Circle radius e Circle centre
 Average angle * Lines e Intersections e Point-to-line distance e Line angle

* 2-line intersection e Perpendicular line between points and lines * Bisect

* Middle point

Measure dimensions with even greater accuracy by using
a 5 megapixel camera.

Assuming a 50-mm field of view in the X axis -> approx. repeatability accuracy
+1 um (Typical example, FOV of 50 mm + 2430 pixels x +0.05 pixels (repeatable accuracy) =
+1 ym)

Dimensional measurement of
a moulded part

Measures concentricity and angles
formed by lines through the centres
of the large and small holes.

Enlarged image using a
310,000-pixel camera

Enlarged image causes blurry edges,
rendering the target unsuitable for
precision measurements.

Displays detected edge
position and outputs the
individual results.

Provides edge intensity
waveforms for each
segment.

Detects the edge width
and edge position of each
point while moving narrow
segments in fine pitches.

Detecting the position of glass
substrate edges

Trend edge can draw a virtual straight
line along edge positions of a substrate’s
edge. As with the circle detection, line
detection also cancels abnormal edge
positions.

Dimensional measurement of
a metal part

Measures tip radius, angle, and
outer diameter.

ST I

i

Enlarged image using a
5,000,000-pixel camera
Profiles in the object are crisp
allowing precision measurements.

CV Series Vision Systems
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Character Recognition

OCR Function

CV-5000 Series models are OCR capable. Simply register the
characters and specify the area of inspection. OCR supports
alphanumeric, user-defined characters, and also features an automatic
calendar for date and lot number inspection without daily registering or
setting changes.

Printing inspection for consumption dates

Automatically extracts one character at a time to recognise characters.

R
I

5er:ia| NO

123-45
 ABCDEF

1 Automatic calendar support 1 Date encryption support

Other Inspection Tools

Wide array of inspection tools (Nineteen tools)

CV-5000 Series models have a wide array of inspection tools to
provide solutions to almost any inspection. These tools enable users
to select the optimum inspection method, including the ability to set
simultaneous inspections for a single trigger input.

a [39

Area Blobs

A *

Pattern sort Trend edge position

[+ [+
Edge width Edge pitch
T -

Edge Pairs Stain

[=a] o/

Colour inspection

Geometry

Typical inspection tools

B ¢

ShapeTrax I Pattern search

rs e

Trend edge width
1

M xle

No. of edges

=] o

Trend edge stain Intensity

OCR

Edge position

Edge angle

LED lighting inspection

Provides functionality of dedicated OCR
devices such as offsetting, tolerance
adjustment, and zero-suppressing.

1 Selectable extraction method

Allows selection between automatic or
fixed extraction. Automatic extraction also
features a user-specified extraction ratio.

Batch library registration screen

Recognises and determines pass/fail of
encrypted dates by converting characters
according to an encryption table.

1 Recognition level reporting
Outputs character recognition level per
character for quick identification of print
quality problems.

1 Colour inspection

Distinguishes colours by digitising hue,
saturation, and brightness for greater
colour-detection accuracy. Unlike
conventional colour detection where colour
is distinguished by the size of the extracted
area of colour, the CV-5000 Series models

Allows registration of 20 user-defined

-
i

R MR WA D ey . characters (symbols, etc.), in addition
a ?| I | =S to standard alphanumeric characters.
. 1 | P ']
1
Ll |l
L B'-I foast ——r Effortless registration simultaneously
1s 9 3 { i - __"_'_ saves characters in the program
alE _A.: ] | "i == =8 library.
17 El'_ 1 | | It _-H._. -
(s | {
. E . i L] et e i
" | i | o aar
-
- e

1 Examples of reliable detection by using preprocessing
filters
The differential filter and colour shade processing can be used to

isolate the background from the printing. This allows reliable inspection
even when the background changes.

Original image

After processing
(real-time differential)

c007.12.16

I e

Cancels background to
isolate printing

CV Series Vision Systems

actually reference the digital value.

1 Part count

Counts parts by using the blob tool
allowing inspection of the centre point,
perimeter length, and circularity of each

part found.

Other Features

Conditional branching

Each inspection window can be
configured to execute based on the
results of another window or numeric
operation.

Auto-adjusting inspection areas

Inspection areas (rectangles, circles)
can be created in real-time with
edge position detection or numeric
operations.

Individual triggers,

strobe light support
Individual trigger input allows sequential
image acquisition using multiple
cameras. Individual strobe outputs are
also supported.

Command memory
Features memory for 1,000 commands.
The memory is programmable during
operation by an external input or the
console, and can be referenced by
numerical operations.

Scaling

Pixels can be scaled to the dimensions
of the field of view.

Compatibility with
CV-3000 Series settings
Setting files for our CV-3000 Series are
upward-compatible.



Reliable and Easy On-Site Operation

Reduces light disturbances for highly reliable KEYENCE Vision Flow menu

Imspections KEYENCE has further improved its vision flow menu to ensure a user-
friendly setup. This intuitive menu flows from top to bottom, guiding

Automatically corrects for variations in light intensity in order to provide .
users through the simple setup procedures.

consistent illumination.

By saving a reference image acquired under optimal lighting
conditions, the controller can monitor the light intensity each time

it acquires and processes an image. An automatic digital gain
adjustment corrects the light intensity to match the original reference

image for less measurement variation over the life of the light source. g :
S
Qo
. . . N '
Reference image Acquired image Corrected image ‘3 !
<IN}
. £
[<h]
[
> 5 ! 2
[%2] ' 1
2! &
A Cajed | i [=]
& =)
.
The light intensity of The acquired image Based on the difference § v crﬁ
this image becomes the before correction. in light intensity detected -
reference. By registering in the acquired image m
it before the inspection, compared to the (7]
the controller can correct registered reference
the light intensity for image, the controller
images that deviate from corrects the light intensity
this reference by a given within the inspection area.
amount. Preview display enables the
user to understand window . )
settings at a glance. Help display assists
in key operations.
[ BEST IN ITS CLASS ]
Wide array of image enhancement filters
CV-5000 Series controllers are loaded with a wide array of filters
to remove noise and isolate or otherwise enhance detection areas.
In addition to the Expansion, Shrink, and Sobel filters, a total of 18
filters can be used, including preprocessing filters for binary colour
conversion and colour shade processing. Z.00m D]sp]ay function

The Zoom Display function enables users to continuously zoom the
display screen from 0.04 times to 25 times. This function can be used
Original image Shrink regardless of the operation status or programming menu.

1 time 25 times

0.04 times

Real-time differential

Apply 13 layers out of
18 available filters in
any combination.

Other functions

Image capturing File management V0 cemmuiiezian aitier
Allows on-demand image capturing to the removable SD Allows users to copy files on the SD card or format a new Dl e 10 siarel sieis eluiie seip £ne CeaEian
memory card (bitmap format). card without using a PC. play 9 9 P P .
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Operator-friendly display options

SVGA monitor output

KEYENCE has adopted a high-resolution SVGA (800 x 600 pixels) monitor output for superior image quality. This function enables the user to quickly
monitor the operational status of the inspection at an extensive level. Multiple inspection images can be monitored simultaneously, eliminating the need

to switch the screens on the remote console.

o] B bmm e [P
EE' B e, R w | i

T

View bar

Provides screen operations such
as zoom function and display
switching.

Displays the status of each
camera.

| Window judgment result list ‘

Lists the judgment results of a up
to128 windows.

Master workpiece reference image ‘

Past NG images ‘

|

Image processed after
colour extraction

Selectable screen display formats

Choose from nine available screen display formats to match the user’s application needs. Display cameras and display contents can be chosen per
screen, making it possible to view current images on the main screen while viewing past NG images and registered images on subscreens.

Custom Display function

The Custom Display function enables
flexible creation of user-defined
displays such as the judgment results
or measured values of only specified
inspection windows. With this
function, the user can also create and
display custom text and graphics.

Example of custom display

Custom menu

The custom menu displays only necessary menu items. For example,
the normal menu view can be reduced to only display settings for
colour extraction and limit setup. This will help to simplify programming
and prevent unauthorised system tampering.

In the past, it was possible to alter all the
items in setting menus. For this reason,
there was a risk that unauthorised users
might alter items mistakenly.

After the display menu is customised, only
the items required for daily operation

are displayed, so operators can easily
understand the settings. This reduces

the risk that operators will perform an
incorrect operation.

22 | CV Series Vision Systems

Administrator mode/operator mode
(password enabled)

The administrator mode/ operator mode enables management

of operational changes with the use of passwords. This prevents
unauthorised changes to the system. Combining this function with
the custom menu permits only specific functions to be accessed in
operator mode.

Multi language support

Multi language support in 7 languages: English, German, French,
Italian, Simplified Chinese, Traditional Chinese, and Japanese.

LWy
P )

English German French Italian Simplified  Traditional

Chinese Chinese



Powerful Analysis / Set-up / Troubleshooting tools

Statistical processing

The Statistical function enables the user to store up to 20,000 points of measurement data in the internal memory of the unit and easily check the
maximum value, minimum value, average value, standard deviation, NG count, and yield, all without having to connect to an external PC. This function
also enables the user to display trend graphs and histograms and make on-the-fly changes to limits based on the results of the gathered data. Up to
1023* previously captured images can also be accessed directly on the graph. (*using the CV-035M or CV-S035M).

S e —— i a
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Histogram display
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twr | “"mjhl ﬂLH‘I] “Mi Measured values list screen
Trend graph display

Simultaneous

Screen storage mark ‘ ° Tolerance ‘ ‘ Vertical cursor
display of images
The data with a square mark and measurement  Displays the upper or lower Displays the measured
contains a saved image. results. limit. values of the selected data

Clicking this icon calls up
the image.

and measurement count.

[ BesTiniTs cLass | Image Archive and Retest function

The Image Archive function saves inspected images to the internal memory or a memory card. With this function, the previously failed images can be
viewed during operation. The saved images can also be retested using new settings to verify successful operation of any adjustments made to the
program.

Maximum image storage capacity per camera*

Type of camera Main unit memory 4 GB SD card
Monochrome 240,000 pixels 1,023 images 15,314 images

| Colour 240,000 pixels | 1020 mages | 588 images
Monochrome 310,000 pixels 511 images 12,367 images

| Colour 310,000 pixels | 509images | 4265 mages
Monochrome 2,000,000 pixels 127 images 2,077 images

| Colour 2,000 000 pixels | Daimeges | 69 mages
Monochrome 5,000,000 pixels 50 images 808 images

| Colour 5,000000 pixels | 47imaes | Mimages

* For images saved to the main unit memory on the CV-5701(P), the number of images indicates the representative values when the number of
cameras to be connected is 1 and the accumulation condition is “all”. For images saved to the 4GB SD card, the number of images indicates
the representative values when the number of cameras to be connected is 1.

CV Series Vision Systems
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Real time data acquisition with PC Simulator

MULTI-LINE DATA ACQUISITION

KEYENCE unique software packages offer simultaneous real-time data acquisition of both measurement results and captured images from up
to 8 controllers. The following versions of CV-H software are available:

1. CV-H1NE - Dedicated data acquisition software for CV-2100(P)
2. CV-H3N - Dedicated data acquisition software for CV-3001(P)/3501(P) with optional PC Simulator function
3. CV-H5N - Dedicated data acquisition software for CV-5001(P)/5501(P)/5701(P) with optional PC Simulator function

Data and image collection
Measurement values collected on the CV controller can be output via RS232, Ethernet, or USB.

The acquired data can be simultaneously displayed and saved onto an external hard drive.
Captured images that are transferred to a PC can be sorted by their OK/NG status based on the measurement results. The images are

then displayed in real time and saved to a specified folder.

Transfer and backup programs on a PC
Programs created on the CV controller can be easily transferred and saved on a PC. If the contents of the controller get erased,

the saved files can be quickly reloaded to the vision system, reducing downtime.
If record keeping is essential, all program properties and settings can be output to an Excel* spreadsheet and saved for future reference.

Advanced Data logging
A time-based data log can be set to collect data from various shifts or product runs. Specific pieces of measurement data can also be tied to

the corresponding image that was saved on the PC for easy reference.
Data can also be output to a pre-existing Excel* spreadsheet, making the CV data simple to integrate into existing reports.

*Excel is a registered trademark of Microsoft Corporation, U.S.A.

——— —r
o e » ":""""'__'""_"-.. T il
; = — :
— OUTPUT TO B

Y

ok

Data is both displayed and saved in real time
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CV-H5N PC Simulator Function

CV SIMULATOR

KEYENCE has added the option of remotely programming the CV from a
desktop PC. The CV-H5N PC simulator is designed to precisely mimic the
operations of the CV-5001(P)/5501(P)/5701(P) machine vision controllers.
All that is needed is a .bmp or .jpg image and it is ready to program!

e Choose to program/troubleshoot directly online (CV controller) or remotely
(PC Simulator), providing optimal flexibility

e Transfer programs & images in real time to make remote, offline
modifications to an existing CV-5000 Series controller

* Manage CV programs from anywhere in the world!
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Both Software Tools in One Package
EXAMPLE OF EFFICIENT OPERATION

Operations with data collection and PC Simulator

Only one step

on-site
b EEEEEETTERrE >
Installation Automatic Data analysis Transfer

/nitial data } and correction } updated } %ﬁ:g:f

setting acquisition onaPC settings
A PC in your office Analyse and modify Send the modified Monitor the results of
automatically program data offline program back to the the change to ensure
collects data. CV Unit optimisation

Data transfer

—>

Rewrite settings

Optimum settings can be ‘
easily completed from your desk.
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Multiple Interface Options for Seamless Integration

[ FIRST IN THE INDUSTRY ]
Save to mass-storage twin SD cards -
First in the industry to support the SDHC
standard (*). There are 2 available slots for
SD cards. With a total capacity of 8GB, a
large amount of configuration files and failed
screen data can be saved at high speeds.

*Reading SDHC standard SD cards via a PC requires
a dedicated card reader (commercially available).

USB 2.0 CONNECLOT wrrrresessssssmreressssssssssssneneeees
USB 2.0 allows for quick transfer of image

data and settings from your PC. No setup
necessary. Ready to use on-site.

PC

Illumination control expansion unit -

This connector is for the illumination control
expansion unit CA-DC20E and CC-Link
CA-NCL10E.

Expansion unit

Camera connector

The camera cable connection is recessed
to minimise dead space when mounted
inside control cabinets.

y L

~-Camera expansion unit connector

Connects the camera
expansion unit
CV-E500 when 3 or

4 cameras are used.

Camera expansion unit CV-E500

--RS-232C communication

Enables a PLC link with PLCs made by
other manufacturers. Communicates
directly with PLC data memory without
additional ladder programs.

PLC

--EtherNet/IP Communication

EIP communication is enabled through the
Ethernet port so that data can easily be
sent to PLCs, or other EIP devices.

PC

CV-E500

RGB Monitor

Camera 4

Camera 3

Camera 2

Camera 1

CA-DC20E
CC-Link
CA-NCL10E
[System configuration diagram]
Console
PLC Sensors SD card 1/0 terminals
and others CV-5701 (P)
CA-DC20E CA-NCL10E
LED lighting
PC
PC
PLC
USB2.0
RS-232C
—‘ Ethernet

PC

CV Series Vision Systems



Product Lineup

Ci le

Accessories

High-speed, high-capacity High-speed, 310,000-pixel Camera LED light control  CC-Link Console (included)
controller with 5,000,000-pixel  high-capacity dedicated expansion expansion unit CA-NCL10E 0P-84231

camera support controller controller unit CA-DC20E

CV-5701(P) CV-5501(P) CV-5001(P) CV-E500

Communication
software

CV-H5N

&

Windows XP Professional/
Home Edition, SP2 or later
Windows 2000 Professional SP4
or later

Windows Vista

(Ultimate Business, Home,
Premium, Home Basic)
Windows 7

(Home Premium, Professional,
Ultimate, Enterprise)

5 megapixel cameras 2 megapixel cameras

11x high-speed
Colour camera
CV-H500C

Colour camera
CV-200C

7x high-speed
Colour camera
CV-H200C

11x high-speed Monochrome
camera

CV-H500M

7x high-speed
Monochrome camera
CV-H200M

-4

Monochrome camera
CV-200M

Ultra-compact
Colour camera

Ultra-compact
Monochrome camera

CV-S200M

1 megapixel cameras 310,000 pixel cameras

7x high-speed
Colour camera
CV-H100C

Colour camera
CV-035C

7x high-speed
Colour camera
CV-H035C

7x high-speed
Monochrome camera

7x high-speed
Monochrome camera

CV-H100M CV-HO35M CV-035M
Camera Cables
Camera cables
Cable length
Connector ;
Type shape | 1m 3m 5m 10m 17m | Bxtension
Standard-speed | _Straight | CA-CN1_|CA-CN3 CA-CN5 CA-CN10__ |CA-CN17* —
camera cable L-type — CA-CN3L  |CA-CN5L  |CA-CN10L |CA-CN17L* —
e dhl, | Straight | —  |CA-CNSR |CA-CNSR |cA-CN10R |ca-cN17R+ | CACATRE
‘/ High-speed Straight — CA-CH3 CA-CH5 CA-CH10 — o
Ltype camera cable L-type - CA-CH3L |CA-CH5L  |CA-CH10L — —
3 High-speed high f
connector  flay robctuable | Straight | —  |CA-CH3R |CA-CHSR |CA-CH1OR | — —
* Cables cannot be used with 2 Mega pixel cameras.
Extension I
tension Cables Amplifier for extension Extension cables (camera to amplifier)
Camera cables may be extended cables e Cable length
up to 51 mor 31 m. ?'A'c?md“ud ) i 3m 10m 17m
The maximum extension or standard cameras Standard-speed CA-CN3X |CA-CN10X |CA-CN17X
length varies according CA-CHX10U camera cable
to the camera model. for high-speed cameras Standard high . - -
(for high-sp ) Sandarg g | CA-CN3RX | CA-CN10RX | CA-CN17RX
Standard LYPE | Gp.GNBLX | CA-CNTOLX | GA-CNTTLX
High-speed . " _
cameralcable CA-CH3X  |CA-CH10X
. High-speed high
The dedicated extension cable is necessary in fleg( rol'lJ)Ot cabl% — CA-CH10RX —

order to connect a repeater to a camera or a
repeater to a repeater.

Accessories

Cables must be used with deditcated amplifier.

Monitor cable SD card
0P-66842 (3 m) CA-SDAG: 4GB (SDHC)
0P-87055 (10 m) CA-SD1G: 1GB

0P-87133: 512MB

C

o

Monochrome camera

Ultra-compact
Colour camera

Ultra-compact
Monochrome camera

CV-S035M

Parallel I/0 & Data Output Cables

1Gbps Ethernet cable
0P-66843 (3 m)

Parallel I/O cable
0P-51657 (3 m)

.

USB cable
0P-66844 (2 m)

RS-232C RS-232C cable conversion
communication connector
cable

0P-26486: 9 pins

0P-26485: 25 pins

9 pins for SYSMAC: 0P-84384
9 pins for MELSEC: OP-86930

0P-26487 (2.5 m)

LED Lighting Cables
Y split cable Connector to terminal
CA-D1W (1 m) 0P-84457 (1 m)

Standard cable
CA-D2 (2m)
CA-D5(5m)

High flex robot cable
CA-D3R (3 m)

CA-D5R (5 m)
CA-D10R (10 m)
CA-D17R (17 m)

CV Series Vision Systems
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Specifications

Controller
Model [ PN CV-5701 CV-5501 CV-5001
| PNP CV-5701P CV-5501P CV-5001P

When CV-H500C and CV-H500M are 5,000,000-pixel mode: 2432 (H) x 2050 (V), _ _
connected about 4,990,000-pixels
When CV-200C/CV-S200C/ 2,000,000-pixel mode: 1600 (H) x 1200 (V), about | ~2,000,000-pixel mode: 1600 (H) x 1200 (V), about
CV-H200C/CV-200M/CV-S200M and 1,920,000 pixels 1,000,000-pixel mode: 1,920,000-pixels 1,000,000-pixel mode: -

No of pixels CV-H200M are connected 1024 (H) x 960 (V), about 980,000 pixels 1024 (H) x 960 (V), about 980,000 pixels

When CV-H100C and CV-H100M are
connected

1,000,000-pixel mode: 1000 (H) x 1000 (V),
1,000,000 pixels

1,000,000-pixel mode: 1000 (H) x 1000 (V),
1,000,000 pixels

When CV-035C/CV-S035C/
CV-H035C/CV-035M/CV-S035M and
CV-H035M are connected

310,000-pixel mode: 640 (H) x 480 (V), about
310,000 pixels 240,000-pixel mode:
512 (H) x 480 (V), about 240,000 pixels

310,000-pixel mode: 640 (H) x 480 (V), about 310,000
pixels 240,000-pixel mode
512 (H) x 480 (V), about 240,000 pixels

310,000-pixel mode: 640 (H) x 480 (V), about
310,000 pixels 240,000-pixel mode:
512 (H) x 480 (V), about 240,000 pixels

Camera input

2 colour/monochrome cameras (Support for CV-H500C/
CV-H200C/CV-200C/CV-S200C/CV-H100C/CV-035C/
CV-5035C/CV-H035C/CV-H500M/CV-H200M/CV-200M/
CV-S200M/CV-H100M/CV-035M/CV-S035M and CV-H035M
possible mixed connection) Connecting expansion unit CV-E500
provides 2-point expansion and connection of up to 4 points

2 colour/monochrome cameras (Support for CV-H200C/
CV-200C/CV-S200C/CV-H100C/CV-035C/CV-S035C/
CV-H035C/CV-H200M/CV-200M/CV-S200M/CV-H100M/
CV-035M/CV-S035M and CV-H035M possible mixed
connection) Connecting expansion unit CV-E500 provides
2-point expansion and connection of up to 4 points.

2 colour/monochrome cameras
(support for CV-035C/CV-S035C/CV-HO035C/
CV-035M/CV-S035M and CV-HO35M
possible mixed connection)

Main processor for image processing

DSP (high-speed type)

DSP

No. of registered settings

Up to 1000 settings, separately, for SD card 1 and SD card 2 (depends on memory card capacity and setting), supports external changeover

Number of screens that can be registered

1000 screens max./setting (depends on memory card capacity), can be compressed and saved, supports registration of position adjusted images

Internal memory capacity

SD card slot x 2 (SDHC support) OP-84232 (256MB: Standard equipment on the SD1 slot of the CV-5501(P)/5001(P)),
CA-SD1G (1GB: Standard equipment on the SD1 slot of the CV-5701(P)), CA-SD4G (4GB: SDHC) support

Measurement area,

Mask area

Measurement: 128 windows/program Mask: 4 areas/window

Window
setting

Area shape (depending on the inspection mode to be used,
some area shapes are restricted)

Rectangle, rotating rectangle, circle, ellipse, ring, arc, polygon (up to 12 angles), Auto-adjusting rectangle, Auto-adjusting circle

Colour extraction function (valid only when a colour camera is connected)

Colour binary, colour shade, grey, RGB grey (colour corresponds to numeric value specification with HSB values) 1:n copy supported

Area measurement

Area (colour binary, monochrome binary)

Position detection

Pattern search (support of multiple detections), pattern sort, edge position, trend edge position, blob (gravity centre position)

Measurement

tool .
Inspection mode

Edge tool

Edge width, edge pitch, No. of edges, edge angle, pair edge, trend edge width

Feature inspection

Blob (No. of labels, gravity, principal axis angle, area, ferret diameter, circumference length, degree of circularity)

Stain/inspection

Stain detection (support of differential stain detection through combined use with the differential filter, detection of multiple positions through grouping
(hole-filling enable/disable selectable), and stability display, support for directly measuring colour images with fine colour)

Sorting Pattern sort (256 types max.)
Shade inspection Shade inspection, colour inspection (valid only when a colour camera is connected)
Geometry Display of points, lines, and circle areas where the operation result can be cited

Character recognition

OCR (2 lines maximum, 20 characters/line) Supports date/time encryption function

Trend edge defect

Appearance inspection using a line, circle, arc, or freeform reference model line

Continuous capture function

1-t0-32-times continuous capture processing (maximum value, minimum value, average value), possible exclusion of the measurement error value from the measurement result

Execution condition setting function

Enables you to set execution or non-execution that works with the measurement judgment results (OK/NG) of other optional windows per measurement window.

Processing area setting function

Enables you to specify a 980,000-pixel area (1024 (H)
1,920,000 pixels (1,000,000-pixel mode). Enables yor

x 960 (V) in any position as the processing area within
u to specify a 240,000-pixel area (512 (H) x 480 (V)) or

Enables you to specify a 240,000-pixel area (512 (H) x
480 (V) or 310,000-pixel area (640 (H) x 480 (V) in any

'c[:;&e,mg 310,000-pixel area (640(H) x 480 (V) in any position as the processing area within 320,000 pixels.”! position as the processing area within 320,000 pixels. "'
setting Scan mode (valid only when a monochrome camera is connected) Progressive/interlace switching
function ) ' . ] Enables you to set any capturing start/end line within the image capturing range (for interlace, this specification is made in units of 2 lines).
Gt ST 17e STy LoD ’ e et sty 2 e 100 e s csng G LBOCHDOOM :
Position adjustment Batch/individual adjustments (up to 128 settings), X, Y, 180° rotation
Camera gain adjustment Camera sensitivity adjustment, offset adjustment, span adjustment (supports settings in 16 tone levels; also supports RGB individual settings when a colour camera is connected)
oo White balance adj (valid only when a colour camera is Manual setting with white paper
e Image inversion function Support of left/right inversion for image capture
Count 9-time repetition for the same type, 13 levels (for binary and difference, 1 level/window)
Filter function T Expansion, shrink, averaging, median, edge enhancement, edge extraction X, edge extraction Y, Sobel, Prewitt, Roberts, Laplacian, binary, difference,
e illumination adjustment, contrast conversion, image extraction, real-time shade correction, blur
MuiiaieEd No. of settings 128 calculation /program
Calculation operation e Four arithmetic operations, arithmetic function, comparison operator, geometric calculation function, coordinate conversion function, conversion function,
function w logical operator, journalising function, system function, time axis operation function
Command memory 1000 rewritable command memories are installed from the external devices and console during operation
Statistics analysis [No. of Statistical items Up to 20000 data points (support of batch save to memory card) Maximum value, minimum value, average value, deviation (3o), OK/NG count in total judgment
Internal memory: Up to 1023 screens/1020 screens (240,000-pixel mode) Internal memory: Up to 511 screens/508 screens .
Up tnysﬁpscreeﬂs/509 SCreens (310000»})1)(9\ mudS) ) (2&0‘(?00-pixel mode) Iernal mem%%Uué)og)_s&wels;rggg)s/SOB S
Screen save (valid when monochrome Hp %U ggg me“% SUEenS ggggggg'wxe} m“ge) UUD11°122575 Screensgig SCIEENS gs&gdoggo'pw ‘modg) Up to 255 screens/253 sreens (310,000-pixel mode)
and colour cameras are connected) 8 0 127 st/ 24 ctens . -psel mote) D0 127 streens/124 screens (1,000, 7-p\xe mode) (Maximum value when one monochrome camera and
Ip to 50 screens/47 screens (500,0000-pixel mode). Up to 63 screens/60 screens (2,000,000-pixel mode). one colour camera are connected and the accumulation
(Maximum valug when one monachrome camera a_nq one colour camera | (Maximum value when one monochrome camera and one colour condition is “All’)
are connected and the accumulation condition is *All’) camera are connected and the accumulation condition is “All")
o A . Enables you to perform screen display zoom, edge differentiation waveform display, profile display, stain stability display, operation by OCR extraction projection
ﬁ',?g{ﬁ?sm'”g aid | Display aid display, and defect level waveform display of trend edge defects during setup or operation.
Support Batch move Enables you to collectively move selected windows in X and Y directions during setup.
functions No. of display templates 10 patterns/setting (of the 10 patterns, 4 patterns are the specified values) Possible external switching
Display template | No. of screens that can be displayed il Enables you to simultaneously display up to 5 screens (when 5-screen horizontal splitting or 5-screen vertical splitting is selected).
setting function Rolrans Past images (NG images) can be displayed as hold images (up to 3 times before). The measurement result and measurement time can also be referenced
g (depending on the camera connection status, the displayable count changes from 0 to 3 times).
fucggggncustomlsatmn No. of customised screens 10 screens/program, character string : Measured value, judgment result, optional character, fixed character, figure, active character
Custom menu function Enables you to create a shortcut menu to an optional setting screen (20 menus/program).
Operation rewrite function Enables you to rewrite upper- and lower-limit tolerances and command memories during operation. Supports light dimmer control during operation (when CA-DC20E is connected)
: Supports measured values, judgment results, NG count, measurement images (can be compressed and saved), saved images (can be compressed and saved),
Memory card save function (SD2 slot only) o capture images, état\gslics analysis data, settings (settings can ano b(e saved to tfll)e SD1 slot) and di)rect save du%ng(inspect‘\on gperation :
Others Image capture function, password function, retest function, file management function, 1/0 monitor, RS-232C monitor (with the log save function)
2 points, simultaneous 2-camera capturing or individual capturing selectable, EV support, input rating: 26.4 V max., 3 mA min. Individual trigger delays can be set
External trigger input (from 0 to 999 ms) for each trigger input.
Control input Simultaneous capturing of up to 4 cameras or individual capturing selectable Simultaneous capturing of up to 2 cameras or
(If CV-E500 is not connected, up to 2 monochrome or colour cameras can be simultaneously captured.) individual capturing selectable
Control input 18 points, input rating: 26.4 V max., 2 mA min.
Control output Universal output 27 points (including 2 FLASH output points that work with an external trigger), NPN open collector, 50 mA max. (30 V max.)
Total comparator output 1 point, NPN open collector, 50 mA max. (30 V max.) Hold time setting available
Monitor output RGB output, SVGA 800 x 600 (24-bit colour, 60 Hz)
Interface Run indicator LED display that works with power supply/ERROR output

RS-232C (maximum baud rate: 115200 bps)/Ethernet (1000BASE-T/100BASE-TX/10BASE-T)/ USB (USB2.0 HI-SPEED supported)
Numerical value output, image data (compressed output available), control I/0 available, simultaneous use of 3 ports available

Numerical input/output data using the RS-232 or Ethernet port and control I/0. Simultaneous use of the Ethernet (TCP/IP) and USB ports available. Supported PLCs:

Communication  |PLC link A% JQ/L series of Mitsubishi Electric Corporation; SYSMAC C series*and CS1/CJ1/CJ2 series of Omron Corporation; MP900 series™ and MP2000 series of
port YASKAWA Electric Corporation. Connection via link unit and used exclusively from EtherNet/IP and RS-232C (no protocol).
CC-Link By connecting the optional CC—Link extension unit, CA-NCL10E, numeyica\ 1/0 aﬂd.comrol 1/0 is possible.
Supports remote device channels Ver. 2.00/1.10. For use only with the PLC link and RS232C.
EtherNet/IP Numerical input/output data and control /0 using the Ethernet port. Supports implicit and explicit messaging. Used exclusively from PLC link and RS-232C
Display language English/German/French/Italian/Simplified Chinese/Traditional Chinese/Japanese
Illumination control LED light ON/OFF control (12'V/, 24 V) and dimmer control supported when optional Light Controller Unit CA-DC20E is connected. Connect up to 2ch/controller, max.
4 controllers. Supports multiple lighting pattern function.
Rating Power supply voltage 24VDC +10%
Current consumption 2.4 A (2-camera connection and maximum load), 3.2 A (4-camera connection and maximum load) 2.2 A (2-camera connection and maximum load)
. . 2-camera connection: 0 to 50°C 1,000,000-pixel or higher camera connection o
E:svilsrtt;?]rcn:mal TR (2T LD 010 45°C 4-camera conﬂepction: Otog45°C 0to50°C
Relative humidity 35 to 85%, No condensation
Weight Approx.1250 g

*1: Not selectable when CV-H035C/CV-HO35M is connected as the pixel area is 310,000 (640 (H) x 480 (V)).
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*2: Only the RS-232C port is supported.



Camera (CV-H500C/H500M/H200C/H200M)

Model

Camera (CV-H500C/CV-H500M) *®

Camera (CV-H200C/CV-H200M) *3

Image receiving element

2/3-inch colour CCD image receiving element, 11x high-speed reading using
square-pixel, 5,050,000 pixels (CV-H500C)
2/3-inch monochrome CCD image receiving element, 11x high-speed reading using
square-pixel, 5,050,000 pixels (CV-H500M) Unit cell size 3.45 x 3.45 ym

1/1.8-inch colour CCD image receiving element, 7x high-speed reading using square-pixel,
2,010,000 pixels (CV-H200C)
1/1.8-inch monochrome CCD image receiving element, 7x high-speed reading using
square-pixel, 2,010,000 pixels (CV-H200M) Unit cell size 4.4 x 4.4 ym

Number of valid pixels

4,990,000 pixels 2432 (H) x 2050 (V)

1,920,000 pixels 1600 (H) x 1200 (V)

Scanning system

Progressive (61.2 ms)
Interlace: CV-H500M only (40.3 ms)

Progressive (29.2 ms: 2,000,000-pixel mode 24.2 ms: 1,000,000-pixel mode)
Interlace: CV-H200M only (16.1 ms: 2,000,000-pixel mode 13.6 ms: 1,000,000-pixel mode)

Pixel transfer frequency

130 MHz (65 MHz x 2 ch)

82 MHz (41 MHz x 2 ch)

Transfer system

Digital serial transfer

Electronic shutter

1/15,1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000, 0.05 msec to 3000 msec can be set with numeric values

Lens mount method C mount
Environmental [Ambient temperature 0to 40°C

resistance [Relative humidity 35 t0 85%, No condensation
Weight Approx. 130 g (not including lens)

*3: Only the high-speed camera cable can be used.

*4: In 1,000,000-pixel mode, 980,000 pixels (1024 x 960) serve as the processing area.

Camera (CV-H100C/H100M/H035C/H035M)

Model

Camera (CV-H100C/CV-H100M) 5

Camera (CV-H035C/CV-HO35M) 5

Image receiving element

2/3-inch colour CCD image receiving element, 7x high-speed reading using square-pixel,
1,040,000 pixels (CV-H100C)
2/3-inch monochrome CCD image receiving element, 7x high-speed reading using
square-pixel, 1,040,000 pixels (CV-H100M) Unit cell size 7.4 x 7.4 ym

1/3-inch colour CCD image receiving element, 7x high-speed reading using square-pixel,
340,000 pixels (CV-H035C)
1/3-inch monochrome CCD image receiving element, 7x high-speed reading using
square-pixel, 340,000 pixels (CV-HO35M) Unit cell size 7.4 x 7.4 ym

Number of valid pixels

1,000,000 pixels 1000 (H) = 1000 (V)

310,000 pixels 640 (H) x 480 (V) 6

Scanning system

Progressive (20.5 ms)
Interlace: CV-H100M only (13.9 ms)

Progressive (4.7 ms)
Interlace: GV-H035M only (2.5 ms)

Pixel transfer frequency

80 MHz (40 MHz x 2 ch)

Transfer system

Digital serial transfer

Electronic shutter

1/15,1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000, 0.05 msec to 9000 msec can be set with numeric values.

Lens mount method

C mount

$3143S 000S-AJ

0to40°C

Environmental [Ambient temperature

35 t0 85%, No condensation

r |Relative humidity

Weight

Approx. 120 g (not including lens)

*5: Only the high-speed camera cable can be used.

*6: In 310,000-pixel mode, 310,000 pixels (640 x 480) serve as the processing area. In 240,000-pixel mode, 240,000 pixels (512 x 480) serve as the processing area.

Camera (CV-200C/200M/S200C/S200M)

Model

Camera (CV-200C/CV-200M) 7

Camera (CV-S200C/CV-S200M) 7

Image receiving element

1/1.8 -inch colour CCD image receiving element, square-pixel/all-pixel reading,
2,010,000 pixels (CV-200C)
1/1.8 -inch monochrome CCD image receiving element, square-pixel/all-pixel reading,
2,010,000 pixels (CV-200M) Unit cell size: 4.4 x 4.4 ym

1/1.8 -inch colour CCD image receiving element, square-pixel/all-pixel reading, 2,010,000
pixels (CV-S200C)
1/1.8 -inch monochrome CCD image receiving element, square-pixel/all-pixel reading,
2,010,000 pixels (CV-S200M)  Unit cell size: 4.4 x 4.4 ym

Number of valid pixels

1,920,000 pixels 1600 (H) x 1200 (V) ¢

Scanning system

Progressive (58.5 ms: 2,000,000-pixel mode, 47.6 ms: 1,000,000-pixel mode)
Interlace: CV-200M only (32.7 ms: 2,000,000-pixel mode, 27 ms: 1,000,000-pixel mode)

Progressive (58.5 ms: 2,000,000-pixel mode, 47.6 ms: 1,000,000-pixel mode)
Interlace: CV-S200M only (32.7 ms: 2,000,000-pixel mode, 27 ms: 1,000,000-pixel mode)

Pixel transfer frequency

40 MHz

Transfer system

Digital serial transfer

Electronic shutter

1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000, 0.05 msec to 9000 msec can be set with numeric values.

Lens mount method C mount Special mount (M15.5 P0.5 male)
. . o Head: 0to 40°C , relay unit: 0 to 40°C
IEn\(lronmentaI Ambient temperature 010 40°C (however, 35°C max. in partial capturing 50 lines or lower)
Relative humidity 3510 85%, No condensation
Weight Approx. 110 g (not including lens) ] Head: Approx. 210 g (including the cable, not the lens), relay unit: Approx. 70 g

*7: The CA-CN17 camera cable (17 m) and the CA-CN17R high-flex camera cable (17 m) cannot be used.
*8: In 1,000,000-pixel mode, 980,000 pixels (1024 x 960) serve as the processing area.

Camera (CV-035C/035M/S035C/S035M)

Model

Camera (CV-035C/CV-035M)

Camera (CV-S035C/CV-S035M) ™

Image receiving element

1/3 -inch colour CCD image receiving element, 2x high-speed reading using square-pixel,
350,000 pixels (CV-035C)
1/3 -inch monochrome CCD image receiving element, 2x high-speed reading using
square-pixel, 350,000 pixels (CV-035M) Unit cell size: 7.4 x 7.4 ym

1/3 -inch colour CCD image receiving element, 2x high-speed reading using square-pixel,
350,000 pixels (CV-S035C)
1/3 -inch monochrome CCD image receiving element, 2x high-speed reading using
square-pixel, 350,000 pixels (CV-S035M) Unit cell size: 7.4 x 7.4 ym

Number of valid pixels

320,000 pixels 656 (H) x 492 (V) 10

Scanning system

Progressive (16 ms)
Interlace: CV-035M only (8.8 ms)

Progressive (16 ms)
Interlace: CV-S035M only (8.8 ms)

Pixel transfer frequency

24.5 MHz

Transfer system

Digital serial transfer

Electronic shutter

1/15, 1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000, 0.05 msec to 9000 msec can be set with numeric values.

Lens mount method C mount I Special mount (M10.5 P0.5 male)

Environmental [Ambient temperature 0t050°C | Head: 0 to 50°C, relay unit: 0 to 40°C

resistance |Relative humidity 35 to 85%, No condensation

Weight Approx. 100 g (not including lens) | Head: Approx. 160 g (including the cable, not the lens), relay unit: Approx. 70 g

*9: The CA-CN17 camera cable (17 m) and the CA-CN17R high-flex camera cable (17 m) cannot be used.
*10: In 310,000-pixel mode, 310,000 pixels (640 x 480) serve as the processing area. In 240,000-pixel mode, 240,000 pixels (512 x 480) serve as the processing area
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Dimensions

Controller CV-5701(P)/CV-5501(P)/CV-5001(P)

When camera expansion unit CV-E500 is installed (CV-5701(P)/CV-5501(P) only)
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Unit : mm

Camera CV-035C/CV-035M Camera Control Unit CV-S200CU/CV-S200MU/
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High-flex cable dedicated for high-speed cameras for high-speed cameras CA-CHxL
CA-CH3R (3 m)/ CA-CH5R (5 m) / CA-CH10R (10 m)
—D
— B— oC E
= 3¢ F
Cable length (1 m,3m,5m, 10 m, 17 m)
A B [ D 3 F
CA-CNx 12.5 43 6.1 42 33 29.7
CA-CNxR 14.0 54 6.6 42 33 29.7
CA-CHx 12.5 43 7.2 4 31 31.4
CA-CHxR 14.0 54 7.6 41 31 31.4
Lens Selection Charts
CV-H200C/CV-H200M CV-H200C/CV-H200M
CV-200C/CV-200M CV-200C/CV-200M CV-H100C/CV-H100M CV-H500C/CV-H500M
(When CA-LH Series is installed) (When CV-L Series is installed) (When CA-LH Series is installed) (When CA-LH Series is installed)
CA-LH16  CA-LH50 CV-L6 CV-L50 CA-LH16  CA-LH50 CA-LH16  CA-LH50
Y view (mm) ¥ view (mm) CV-L3 cv-‘ns Y view (mm) caLng |CALHZS ¥ view (mm) cALHs CA-I‘.HZS
1000~ 1000- 1000 | T 1000 ‘

100-

EE S
LA Ui
o
10-
1 \\\\\77777” -
4 [ 1 Il ; 4
‘o o 1000 10000 Y 0 %0 1000 10000 10 100 1000 10000 10 100 1000 10000
WD (mm) WD (mm)
WD (mm) WD (mm)
CV-035C/CV-035M CV-035C/CV-035M
CV-H035C/CV-H035M CV-H035C/CV-H035M CV-S035C/CV-S035M CV-S200C/CV-S200M
(When CA-LH Series is installed) (When CV-L Series is installed) (When CA-LS Series is installed) (When CA-LHS Series is installed)
CA-LH16 CA-LH50 CV-L6  CV-L50 CA-LS6 CA-LS30 CA-LHS16 CA-LHS50
Y view (mm) CA-LH8 | CA-LH25 ¥ view (mrm) CV-L3 | CV-L16 ¥ view (mm) CA-LS4 | CA-LS16 Y view (mm) CA-LHS8 | CA-LHS25
1000- 1000- 1000- 1000-
i = ‘ ‘ g
100- 100~
R
f TR
5L 310
10- : 10- =tk
DY Sl a Evs I
I
R i
L 1 I
10 160 1000 10000 1 10 100 1000 10000 0 100 1000 10000 Yo 100 1000 10000

WD (mm) WD (mm) WD (mm) WD (mm)

Values in the table are merely reference values; adjustments may be required during installation
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Multi-Camera Universal Machine Vision System

CV-3000 Series

w

=g ISy

Features

® Multi-camera system

e Superior colour processing

e Enhanced inspection tools

¢ Simple and reliable operations

8 types of camera variations

Choose the camera
that meets your specific application needs

MEGA HI-SPEED SUPER-SWALL ULTRA-SHALL

The CV-3000 Series controller allows any of the 8 available cameras to
be connected to the same unit. This means that you have the flexibility
to choose the best camera arrangement according to your specific
application needs. In addition to this, the CV-3501(P) controller has

an expansion unit that allows the simultaneous operation of up to 4
cameras!

Advanced Colour extraction Engine (A.C.E.)

using the latest in colour processing technology to closely
mimic the differentiation capabilities of the human eye

Combining our A.C.E. with cameras that
have the best specifications in the industry,
like 2,000,000-pixel double-speed colour
processing, the CV-3000 Series provides
extremely stable, fast, high-precision colour
processing.

KEYENCE's proprietary interfaces also
provide simple, reproducible extraction
settings.

32 | CV Series Vision Systems

CV-3000 Series

Triple processors allow use on

high-speed lines

Triple Dé’;gf& Double
Processor Camera Buffer
In addition to a lightning fast RISC CPU chip, the CV-3000 Series
controller uses two DSP chips to achieve image-processing speeds
twice that of conventional models. The cameras have also been geared
towards high-speed production. Both the 240,000 pixel models and
2,000,000 pixel models use KEYENCE's double buffer technology to cut
image transfer times in half!

18 powerful inspection tools

that enable you to solve a variety of application challenges

[ [ [8] B [F] e bod bod [
=] [ pod Y] (29| [Com| [mmm] [O/] [ed

The CV-3000 Series software contains 18 powerful inspection tools,
including the KEYENCE original Stain and Pattern Sort tools, to tackle
today’s most difficult machine vision applications. When using the
tools individually or in combination with each other, the system can be
configured to obtain presence/absence data, position information, and
dimensional measurements.




Lineup

Colour cameras

Model CV-200C CV-035C CV-S200C CV-S035C
Appearance /
Pixel 2,000,000-pixel 240,000-pixel double-speed 2,000,000-pixel 240,000-pixel double-speed
Size Standard 30 mm Super-small 17 mm Ultra-small 12 mm
Model CVv-200M CV-035M CV-S200M CV-S035M
Appearance /
()
=
3
Pixel 2,000,000-pixel 240,000-pixel double-speed 2,000,000-pixel 240,000-pixel double-speed =
Size Standard 30 mm Super-small 17 mm Ultra-small 12 mm E
m
wn
High performance model Standard model Camera expansion unit Console (Accessory)
CV-3501(P) CV-3001(P) CV-E300

8.4" LCD Monitor Camera cable High-flex camera cable L-Angled camera cable Monitor cable Expansion 1/O cable
CA-MP81 CV-C3 (3m)/ CV-C3R (3M)/ CV-C3L (3M)/ 0P-66842 (3M) 0P-51657 (3M)
CV-C10 (10M)/ CV-C7R (7TM)/ Cv-C10L (10M)/
CV-C17* (17M)/ CV-C12R* (12M) CV-C17L* (17M)

0P-51499 (1M)

RS-232C communication Ethernet cable USB cable Communication cable Memory card
cable OP-26487 (2.5M) 0P-66843 (3M) 0P-66844 (2M) conversion connector CV-M1G: 1GB GR-M256: 256MB

0P-26486: 9-pin OP-26485: 25-pin

Lgs

* Applicable only for CV-035C and CV-035M cameras.
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System Configurations

Console RGB monitor
Camera expansion unit
CV-E300*
Memory card
PLC
Sensor
Camera 4
1/0 terminal
Camera 3
PC
Camera 2
usB2.0
Camera 1
RS-232C
PC
PLC
Controller
CV-3501(P)/3001(P)
Ethernet PC

*The camera expansion unit can be connected to the CV-3501(P)controller.

Specifications

Camera (CV-200C/CV-200M/CV-S200C/CV-S200M)

Model

Camera (CV-200C/CV-200M) Camera (CV-5200C/CV-S200M)

Image receiving element

1/1.8 -inch colour CCD image receiving element, square-pixel/all-pixel reading, 2,010,000 pixels (CV-200C) 1/1.8 -inch colour CCD image receiving element, square-pixel/all-pixel reading, 2,010,000 pixels (CV-5200C)
1/1.8 -inch monochrome CCD image receiving element, square-pixel/all-pixel reading, 2,010,000 pixels (CV-200M) | 1/1.8 -inch monochrome CCD image receiving element, square-pixel/all-pixel reading, 2,010,000 pixels (CV-S200M)

Number of valid pixels

1,920,000 pixels 1600 (H) x 1200 (V) *'

Scanning system

Progressive (59 ms: 2,000,000-pixel mode, 48 ms: 1,000,000-pixel mode) Progressive (59 ms: 2,000,000-pixel mode, 48 ms: 1,000,000-pixel mode)
Interlace: CV-200M only (34 ms: 2,000,000-pixel mode, 26 ms: 1,000,000-pixel mode) Interlace: CV-S200M only (34 ms: 2,000,000-pixel mode, 26 ms: 1,000,000-pixel mode)

Transfer system

Digital serial transfer

Electronic shutter

1/15,1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000, 0.05 msec to 9000 msec can be set with numeric values.

Lens mount method C mount ‘ Special mount (M15.5 P0.5 male)

Ambient temperature 0t040°C ‘ Head: 0 to 40°C, relay unit: 0 to 40°C (however, 35°C max. in partial capturing 50 lines or lower)
Relative humidity 35 t0 85%, No condensation

Weight Approx. 110 g (not including lens) ‘ Head: Approx. 210 g (including the cable, not the lens), relay unit: Approx. 70 g

*1 In 1,000,000-pixel mode, 980,000 pixels (1024 x 960) among 1,920,000 pixels serve as the processing area.

Camera (CV-035C/CV-035M/CV-S035C/CV-S035M)

Model

Camera (CV-035C/CV-035M) Camera (CV-S035C/CV-S035M)

Image receiving element

1/3 -inch colour CCD image receiving element, square-pixel/all-pixel reading, 350,000 pixels 1/3 -inch colour CCD image receiving element, square-pixel/all-pixel reading, 350,000 pixels
1/3 -inch monochrome CCD image receiving element, square-pixel/all-pixel reading, 350,000 pixels 1/3 -inch monochrome CCD image receiving element, square-pixel/all-pixel reading, 350,000 pixels

Number of valid pixels

320,000 pivels 657 (H) x 492 (V) **

Scanning system

Progressive (16 ms)
Interlace: CV-S035M only (9 ms)

Progressive (16 ms)
Interlace: CV-035M only (9 ms)

Transfer system

Digital serial transfer

Electronic shutter

1/15,1/30, 1/60, 1/120, 1/240, 1/500, 1/1000, 1/2000, 1/5000, 1/10000, 1/20000, 0.05 msec to 9000 msec can be set with numeric values.

Lens mount method

C mount ‘ Special mount (M10.5 P0.5 male)

Ambient temperature

0t050°C ‘ Head: 0 to 50°C, relay unit: 0 to 40°C

Relative humidity

35 t0 85%, No condensation

Weight

Approx. 100 g (not including lens) [ Head: Approx. 160 g (including the cable, not the lens), relay unit: Approx. 70 g

*2 In standard mode, 240,000 pixels (512 x 480) among 320,000 pixels serve as the processing area.
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Specifications

Controller
Model [vPN CV-3501 CV-3001
[Pnp CV-3501P CV-3001P
2,000,000-pixel mode: 1600 (H) x 1200 (V), about 1,920,000 pixels
1,000,000-pixel mode: 1024 (H) x 960 (V), about 980,000 pixels
No. of pixels When CV-200C, CV-S200C, CV-200M, and CV-S200M are connected 512 (H) x 480 (V), about 240,000 pixels

Standard mode: 512 (H) x 480 (V), about 240,000 pixels
When CV-035C, CV-S035C, CV-035M, and CV-S035M are connected

Camera input

2 colour/monochrome cameras (support for CV-200C, CV-S200C, CV-035C,
CV-S035C, CV-200M, CV-S200M, CV-035M, and CV-S035M, possible mixed
connection) Connecting expansion unit CV-E300 provides 2-point expansion
and connection of up to 4 points.

2 colour/monochrome cameras (support for CV-035C,
(CV-S035C, CV-035M, and CV-S035M, possible mixed connection)

No. of registered programs

Up to 1,000 settings can be registered in each of the main unit memory and memory card (dependent on memory capacity and settings), possible external switching

Number of screens that can be registered

1000 screens max./setting (Depends on the internal memory and memory card capacity), can be compressed and saved

Internal memory capacity
(Max. number of settings that can be registered, for reference *')

Approx. 45 MB (1000 settings) Approx. 15 MB (550 settings)
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Measurement area 128 windows/program
Window Mask area 4 areas/window
setting ‘:g?esgi‘;es(ﬁ:’?::g'rggreosqrtigfe'(?fpect'On mode to be used, Rectangle, rotating rectangle, circle, ellipse, circumference, arc, polygon (up to 12 angles), Auto-adjusting rectangle, Auto-adjusting circle
Colour extraction function (valid only when a colour camera is connected) Colour binary, colour shade, grey (colour corresponds to numeric value specification with HSB values)
Area measurement Area (colour binary, monochrome binary)
Position detection Pattern search (support of multiple detections), Pattern Sort, edge position, trend edge position, blob (gravity centre position)
Edge tool Edge width, edge pitch, No. of edges, edge angle, pair edge, trend edge width
Measure- Feature inspection Blob (No. of labels, gravity, principal axis angle, area, ferret diameter, circumference length, degree of circularity)
ment tool ’ Stain/dirt inspection Stain detection (support of differential stain detection through combined use with the differential filter, detection of multiple positions through grouping, and stability display)
Inspection mode -
Sorting Pattern Sort (256 types max.)
Shade inspection Shade inspection, colour inspection (valid only when a colour camera is connected)
Geometry Display of points, lines, and circle areas where the operation result can be cited
Continuous capture function T eaabi o o éssreent ot vae o o messueent et
Execution condition setting function Enables you to set execution or non-execution that works with the measurement judgment results (OK/NG) of other optional windows per measurement window.
Enables r;/ou to specify a 980)0??0_%?0;’6%% (102£|1 (H1) 50%680(3/)) in |any gosition - I 519 () 1460 (V
: . . as the processing area within 1,920, ixels (1,000,000-pixel mode). nables you to specify a 240,000-pixel area X inany position
::r:;tguering Rrocessing area/setting function Enables yopu to spec?fy 240,000-pixel area 5512 (IEI) x 480 (V))pm any pos)ition ! [fJiS lh)é processingparea Wilhi(ﬂ 32(<),0)00 pixegs‘)) v
setting as the processing area within 320,000 pixels (standard mode).
function Scan mode (valid only when a monochrome camera is connected) Progressive/interlace switching
Capturing start/end line setting function Enables you to set any capturing start/end line within the image capturing range (for interlace, this specification is made in units of 2 lines).
Position adjustment Batch/individual adjustments (up to 64 settings), X, Y, +180 rotation
. Camera gain adjustment Camera sensitivity adjustment (0.1 unit of 1.0to 9.0), offset adjustment, span adjustment (supports settings in 16 tone levels; also supports RGB individual settings when a colour camera is connected)
?u%rcrteigtr:gn White balance adjustment (valid only when a colour camera is connected) Manual setting with white paper
Filter function Count 9-time repetition for the same type, 13 levels (for binary and difference, 1 level/window)
Type Expansion, shrink, averaging, median, edge enhancement, edge extraction X, edge extraction Y, Sobel, Prewitt, Roberts, Laplacian, binary, difference, illumination adjustment
No. of settings 128 calculation /program
Calculation |Numerical operation T Four arithmetic operations, arithmetic function, comparison operator, geometric calculation function, coordinate conversion function,
functions ype type conversion function, logical operator, journalising function, system function, time axis operation function
Command memory 128 rewritable command memories are installed from the external devices and console during operation.
Statistics analyss No. of data Satsticl e M vlue, P v, o v, s (5 KIS oot ot ugmen
Standarddnottée% gysté]rgggs%eggrsegr?f ;cg%eonsoa()(llge?%géxel o Up to 511 screens/169 screens
asr?(rgeg&g3¥%§ﬁé'?a¥v§fencrgr?r?§&2&3me ) ’ Upto63 screens/Zﬁ screens ’ (Maximum value when opne monochrome camera and one Fo\qur camera are
(Maximum value when one monochrome camera and one colour camera are connected and the accumulation condition is “All")
connected and the accumulation condition is “All")
T A i Display aid Enables you to perform screen display zoom, edge diﬂgrem\aﬂon waveform Q\'splay, proﬂle displgy, anjd stain §tabi\ity display during setup or operation.
Batch move Enables you to collectively move selected windows in X and Y directions during setup
Support No. of display templates 10 patterns/setting (of the 10 patterns, 4 patterns are the specified values) Possible external switching
functions Display template setting (’;‘igb?afysecdres?:wsultthaﬁe%?slge Enables you to simultaneously display up to 5 screens (when 5-screen horizontal splitting or 5-screen vertical splitting is selected)
function Hold image Past images (NG images) can be displayed as hold images (up to 3 times before). The measurement result and measurement time can also be referenced
(depending on the camera connection status, the displayable count changes from 0 to 3 times).
Screen customisation function [ No. of customisation screens 10 screens/program, character string : Measured value, judgment result, optional character, fixed character, figure
Custom menu function Enables you to create a shortcut menu to an optional setting screen (20 menus/program).
Operation rewrite function Enables you to rewrite upper- and lower-limit tolerances and command memories during operation
Memory card save function (b comprched ang s copls Mages, sstos sl s nd s st cing npant oporao (i setings)
QOthers Image capture function, password function, retest function, file management function, /0 monitor, RS232C monitor (with the log save function)
Memory card Supports NR-M32 (32MB), GR-M256 (256MB), CV-M1G (1GB), VFAT, and FAT32.
2 points, simultaneous 2-camera capturing or individual capturing selectable, EV support, input rating: 26.4 V max., 3 mA min.
; External trigger input Simultaneous capturing of up to 4 cameras (excluding the colour mega-pixel ) ) o
Control input camera)or individual capturing selectable (If CV-E300 is not connected, up to 2 Simultaneous 2-camera capturing or individual capturing selectable
monochrome or colour cameras can be simultaneously captured.)
Control input 18 points, input rating: 26.4 V max., 2 mA min.
Interface | Gontrol output Universal output 27 points (including 2 FLASH output po‘ims that work with an external trigger), NPN/PNP open collector, 50 mA max. (30 V max.)
Total comparator output 1 point, NPN/PNP open collector, 50 mA max. (30 V max.)
Monitor output Analogue RGB output, SVGA 800 x 600 (24-bit colour, 60 Hz)
RS232C (maximum baud rate: 115200 bps)/Ethernet (100BASE-TX/10BASE-T)/USB (USB2.0 HI-SPEED supported)
Communication port Numerical value output, image data (compressed output available), cc_nntrol 1/0 available, simultaneous use of 3 ports available
PLC link Numerical value output that uses RS232C port, control 1/0, and simultaneous use of Ethernet and USB ports available. ) )
A series and Q series of Mitsubishi Electric Corporation, and SYSMACC series and CJ/CJ1 series of Omron Corporation: Support via each link unit

Display language

Japanese/English/German selectable

Power supply voltage

24VDC £10%

Current consumption

1.8 A (2-camera connection and maximum load)/2.8 A (4-camera connection and maximurm load) 1.4 A (2-camera connection and maximum load)

2-camera connection: 0 to 50°C megapixel camera connection: 0 to 45°C

Ambient temperature 4-camera connection: 0 to 45°C megapixel camera connection: 0 to 40°C 0to50°C
Relative humidity 35t0 85%, No condensation
Weight Approx. 950 g

*1 For one standard mode monochrome camera, one registered image (compressed image) and nine measurement windows (Typical)
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Dimensions Unit: mm

Controller CV-3501(P)/ CV-3001(P) Console
When camera expansion unit CV-E300 is installed (CV-3501(P) only)
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(88) 17 1
4-M4 Cable length 3 m Ed
=== 60
80 7
Camera CV-S035CH/CV-S035MH  When a mounting bracket s installed | g5 CA-LSx Polarisation filter OP-51502 Side viewer attachment 137128
46. —A——— OP-51503
12 68 12 A 012 & 3 ! 19
[ 42 Optical axis
125 EEHHE} 175 10 (Internal light patf
I ! ‘212 Special mount ~ Lens . length: 15.3) Object
CCD imaging surface distance 6.25 5 72] i M10.5 P=0.5 Female insertion — — Object 212 Loz,
Inair 4.0 screw slot Lens nsertion
020 ept 45 P 17
Special mount(M10.5 P0.5) 54 CALS4 | CALS6 | CALS16 | CALS30 3xM1.6 6.25
EEEE}_LI Al 167 213 204 27 Screw for fastening lens NP
6.0 012.6 B| 115 159 102 132 4xM1.6 37
i c| 85 | 129 72 102 Screw for LS
Cable length 2 m fastening lens 0175
.
2-M2
Depth 5
Camera CV-S200CH / CV-S200MH When a mounting bracket is installed Closeup ring OP-51500 (5)/ OP-51501 (10)/ Side viewer attachment 249—r—26
e 217 OP-66830 (5)/ OP-66831 (10) OP-66833 N i
178 A F?* E OP-51500 | OP-51501 | OP-66830 | OP-G6831 N
’ Special A | 5 10 5 10 H |
CCD imaging surface distance | | mount B 8 13 8 13 Optical axis Object
n air 6.0 D oC [¢] 12 12 17 17 017 (Internal light path 15
Special - J D | M10.5P=0.5Female screw| M15.5P=0.5 Female screw length: 25.8)
mount E | Mi05P=05Malescrew | Mi5.5P=0.5 Male screw Lens insertion a‘ f
depth 5-= 1 233
Polarisation filter OP-66832 3 4xmie 95 1 I !
8 Screw for —31.8—
Lens CA-LHSx 017 m:‘l.? 025 fastening lens ‘i ST' ‘
At T
kBCA' CA-LHS8 | CA-LHS16 | CA-LHS25 | CA-LHS50 Lens 11— j, 15 30
w0 : A w4 239 %9 w04 inserfion [ Cblect i 794 1
125 |1 017 speciaimount B | 286 179 186 271 PITE v
95 Tp— : 31 .
P LE ygrse_‘z P0.5 Female _C 196 89 9.6 184 Screw for Depth 8

fastening lens

Cameras CV-035C/CV-035M
——48.3— When a mounting bracket is installed Camera control unit CV-S200CU/CV-S200MU /

33
—30— | sMs HH 20 CV-5035CU / CV-S035MU
—rT—— —rT—— 9
3jo ﬁ\:\ 028 %8 i i ~—«_(_q_ﬁ'8 T @J
) ./ | d 06.6 J g
ﬁ IT 7] o[
.5 1/4-20UNC
3xM25 2xM4 2-M3
42 I o
N 9] i
24 1
il =3 15 § Hipsd a
fi35 182 When a cable is connected
215 233 (85) Controller side Camera side
295 33 02
L334 258

Camera CV-200C / CV-200M
066 [ (76) 86)
r— 60— When a mounting bracket is installed

33
‘ —fao\~ x i _{ 8-M3 - -Z(éj »
] E% 2538
AR A :EF%? 15
axo S Gt 1NV 06.6 40
P~y [10]
(o8] a.20UNG Camera cable
B 3y w5 2xMa - 23 CV-C3 (3 m)/ CV-C10 (10 m)/CV-C17 (17 m)
i @l 42 ; S % eTdl OP-51499 (1 m)
23 18 i
LLL ;I{—EH—OEE%NS A i High-flex camera cable
= = i CV-C3R (3 m)/ CV-C7R (7 m)/CV-C12R (12 m)
5
RaPYFR 283 (8s) %
255 P 06.6 33
o12.5] H € 25.8

Cable length (1 m,3m, 7m, 10 m, 12m, 17 m)
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High-Speed Digital Machine Vision System

CV-2100 Series

Features

e Digital image transfer
® Repeatability of +0.05 pixels
e On-screen statistical data processing

Fastest in its class
Ultra-high-speed processing of 20,000 parts/min.

The combination of a new image-processing engine, doublespeed
progressive camera, and partial image capturing function produces a
minimum processing time of 3 ms (20,000 times/min.*).

* At a shutter speed of 1/20000 seconds with 12-line reading.

Produces a minimum processing time of 10 ms (6,000 parts/min.)

for 1-screen interlaced reading.

Image

processin mage processin
\ |

Conventional
processing

Conventional
high-speed processing

CV-2100

10 times faster than

AN conventional models
DSP and ASIC

Double-speed, Partial image capturing,
and Double-Buffer memory

Digital image transfer

The image data captured onto the CCD is converted to digital data
within the camera unit and then transferred to the controller. As a result,
the image will not deteriorate and is resistant to noise interference.

Repeatability of +£0.05 pixels
Enabling highly accurate positioning and measurement

The combination of sub-pixel processing and digitalisation of image
data allows the CV-2100 to achieve high accuracy and repeatability
down to +0.05 pixels. Sub-pixel processing allows the display resolution
to be reduced to 1/1,000 pixel.

On-screen statistical data processing
Simplified tolerance setting and inspection history analysis

The first-in-class statistical function of the CV-2100 allows the user to
check the maximum, minimum, and average values of up to 11264 data
points. The data is broken down by inspection number and displayed
on a histogram and a trend graph, allowing for easy analysis of failed
parts and optimisation of tolerance settings.

B R B RE

Basic Inspection tools

Suitable for every inspection need

Features various inspection tools including Area, Pattern search,
Multiple searches, Edge angle, Edge width, No. of edges/Pitch, Stain,
Blob, Intensity, Trend edge position, and Trend edge width. Ready to

solve all of your application needs.
—7
7 T
| A ot

Area Pattern Multiple Edge angle Edge width No. of
search searches edges/Pitch
(] — —*
(-]
‘ L) @ (ﬂ:@
Arc edge Stain Blob Intensity Trend edge Trend edge
position width

CV Series Vision Systems
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Specifications

Controller
Model [vPN CV-3501 CV-3001
[Pnp CV-3501P CV-3001P
2,000,000-pixel mode: 1600 (H) x 1200 (V), about 1,920,000 pixels
1,000,000-pixel mode: 1024 (H) x 960 (V), about 980,000 pixels
No. of pixels When CV-200C, CV-S200C, CV-200M, and CV-S200M are connected 512 (H) x 480 (V), about 240,000 pixels

Standard mode: 512 (H) x 480 (V), about 240,000 pixels
When CV-035C, CV-S035C, CV-035M, and CV-S035M are connected

Camera input

2 colour/monochrome cameras (support for CV-200C, CV-S200C, CV-035C,
CV-S035C, CV-200M, CV-S200M, CV-035M, and CV-S035M, possible mixed
connection) Connecting expansion unit CV-E300 provides 2-point expansion
and connection of up to 4 points.

2 colour/monochrome cameras (support for CV-035C,
(CV-S035C, CV-035M, and CV-S035M, possible mixed connection)

No. of registered programs

Up to 1,000 settings can be registered in each of the main unit memory and memory card (dependent on memory capacity and settings), possible external switching

Number of screens that can be registered

1000 screens max./setting (Depends on the internal memory and memory card capacity), can be compressed and saved

Internal memory capacity
(Max. number of settings that can be registered, for reference *')

Approx. 45 MB (1000 settings) Approx. 15 MB (550 settings)
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Measurement area 128 windows/program
Window Mask area 4 areas/window
setting ‘:g?esgi‘;es(ﬁ:’?::g'rggreosqrtigfe'(?fpect'On mode to be used, Rectangle, rotating rectangle, circle, ellipse, circumference, arc, polygon (up to 12 angles), Auto-adjusting rectangle, Auto-adjusting circle
Colour extraction function (valid only when a colour camera is connected) Colour binary, colour shade, grey (colour corresponds to numeric value specification with HSB values)
Area measurement Area (colour binary, monochrome binary)
Position detection Pattern search (support of multiple detections), Pattern Sort, edge position, trend edge position, blob (gravity centre position)
Edge tool Edge width, edge pitch, No. of edges, edge angle, pair edge, trend edge width
Measure- Feature inspection Blob (No. of labels, gravity, principal axis angle, area, ferret diameter, circumference length, degree of circularity)
ment tool ’ Stain/dirt inspection Stain detection (support of differential stain detection through combined use with the differential filter, detection of multiple positions through grouping, and stability display)
Inspection mode -
Sorting Pattern Sort (256 types max.)
Shade inspection Shade inspection, colour inspection (valid only when a colour camera is connected)
Geometry Display of points, lines, and circle areas where the operation result can be cited
Continuous capture function T eaabi o o éssreent ot vae o o messueent et
Execution condition setting function Enables you to set execution or non-execution that works with the measurement judgment results (OK/NG) of other optional windows per measurement window.
Enables r;/ou to specify a 980)0??0_%?0;’6%% (102£|1 (H1) 50%680(3/)) in |any gosition - I 519 () 1460 (V
: . . as the processing area within 1,920, ixels (1,000,000-pixel mode). nables you to specify a 240,000-pixel area X inany position
::r:;tguering Rrocessing area/setting function Enables yopu to spec?fy 240,000-pixel area 5512 (IEI) x 480 (V))pm any pos)ition ! [fJiS lh)é processingparea Wilhi(ﬂ 32(<),0)00 pixegs‘)) v
setting as the processing area within 320,000 pixels (standard mode).
function Scan mode (valid only when a monochrome camera is connected) Progressive/interlace switching
Capturing start/end line setting function Enables you to set any capturing start/end line within the image capturing range (for interlace, this specification is made in units of 2 lines).
Position adjustment Batch/individual adjustments (up to 64 settings), X, Y, +180 rotation
. Camera gain adjustment Camera sensitivity adjustment (0.1 unit of 1.0to 9.0), offset adjustment, span adjustment (supports settings in 16 tone levels; also supports RGB individual settings when a colour camera is connected)
?u%rcrteigtr:gn White balance adjustment (valid only when a colour camera is connected) Manual setting with white paper
Filter function Count 9-time repetition for the same type, 13 levels (for binary and difference, 1 level/window)
Type Expansion, shrink, averaging, median, edge enhancement, edge extraction X, edge extraction Y, Sobel, Prewitt, Roberts, Laplacian, binary, difference, illumination adjustment
No. of settings 128 calculation /program
Calculation |Numerical operation T Four arithmetic operations, arithmetic function, comparison operator, geometric calculation function, coordinate conversion function,
functions ype type conversion function, logical operator, journalising function, system function, time axis operation function
Command memory 128 rewritable command memories are installed from the external devices and console during operation.
Statistics analyss No. of data Satsticl e M vlue, P v, o v, s (5 KIS oot ot ugmen
Standarddnottée% gysté]rgggs%eggrsegr?f ;cg%eonsoa()(llge?%géxel o Up to 511 screens/169 screens
asr?(rgeg&g3¥%§ﬁé'?a¥v§fencrgr?r?§&2&3me ) ’ Upto63 screens/Zﬁ screens ’ (Maximum value when opne monochrome camera and one Fo\qur camera are
(Maximum value when one monochrome camera and one colour camera are connected and the accumulation condition is “All")
connected and the accumulation condition is “All")
T A i Display aid Enables you to perform screen display zoom, edge diﬂgrem\aﬂon waveform Q\'splay, proﬂle displgy, anjd stain §tabi\ity display during setup or operation.
Batch move Enables you to collectively move selected windows in X and Y directions during setup
Support No. of display templates 10 patterns/setting (of the 10 patterns, 4 patterns are the specified values) Possible external switching
functions Display template setting (’;‘igb?afysecdres?:wsultthaﬁe%?slge Enables you to simultaneously display up to 5 screens (when 5-screen horizontal splitting or 5-screen vertical splitting is selected)
function Hold image Past images (NG images) can be displayed as hold images (up to 3 times before). The measurement result and measurement time can also be referenced
(depending on the camera connection status, the displayable count changes from 0 to 3 times).
Screen customisation function [ No. of customisation screens 10 screens/program, character string : Measured value, judgment result, optional character, fixed character, figure
Custom menu function Enables you to create a shortcut menu to an optional setting screen (20 menus/program).
Operation rewrite function Enables you to rewrite upper- and lower-limit tolerances and command memories during operation
Memory card save function (b comprched ang s copls Mages, sstos sl s nd s st cing npant oporao (i setings)
QOthers Image capture function, password function, retest function, file management function, /0 monitor, RS232C monitor (with the log save function)
Memory card Supports NR-M32 (32MB), GR-M256 (256MB), CV-M1G (1GB), VFAT, and FAT32.
2 points, simultaneous 2-camera capturing or individual capturing selectable, EV support, input rating: 26.4 V max., 3 mA min.
; External trigger input Simultaneous capturing of up to 4 cameras (excluding the colour mega-pixel ) ) o
Control input camera)or individual capturing selectable (If CV-E300 is not connected, up to 2 Simultaneous 2-camera capturing or individual capturing selectable
monochrome or colour cameras can be simultaneously captured.)
Control input 18 points, input rating: 26.4 V max., 2 mA min.
Interface | Gontrol output Universal output 27 points (including 2 FLASH output po‘ims that work with an external trigger), NPN/PNP open collector, 50 mA max. (30 V max.)
Total comparator output 1 point, NPN/PNP open collector, 50 mA max. (30 V max.)
Monitor output Analogue RGB output, SVGA 800 x 600 (24-bit colour, 60 Hz)
RS232C (maximum baud rate: 115200 bps)/Ethernet (100BASE-TX/10BASE-T)/USB (USB2.0 HI-SPEED supported)
Communication port Numerical value output, image data (compressed output available), cc_nntrol 1/0 available, simultaneous use of 3 ports available
PLC link Numerical value output that uses RS232C port, control 1/0, and simultaneous use of Ethernet and USB ports available. ) )
A series and Q series of Mitsubishi Electric Corporation, and SYSMACC series and CJ/CJ1 series of Omron Corporation: Support via each link unit

Display language

Japanese/English/German selectable

Power supply voltage

24VDC £10%

Current consumption

1.8 A (2-camera connection and maximum load)/2.8 A (4-camera connection and maximurm load) 1.4 A (2-camera connection and maximum load)

2-camera connection: 0 to 50°C megapixel camera connection: 0 to 45°C

Ambient temperature 4-camera connection: 0 to 45°C megapixel camera connection: 0 to 40°C 0to50°C
Relative humidity 35t0 85%, No condensation
Weight Approx. 950 g

*1 For one standard mode monochrome camera, one registered image (compressed image) and nine measurement windows (Typical)
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System Configurations

Ethernet communication

LAN connection is available via
100BaseTX. High-speed transfer of

the measured data and images can

be performed during operations. The
inspection status of two or more CV-2100

Console

Compact Flash
memory card

Ethermet Compact Flash memory card capability

units can be monitored on a single PC. PC Measured data and images can be written directly onto a
high-capacity 256 MB Compact Flash memory card during
operations (approx. 256 images) without affecting the
processing time. This function is useful for data analysis
and trend analysis using spreadsheet software such as
Microsoft Excel.
PC
PLC
1/0 terminal
‘ RS-232C
Sensor units
2 ti I PLC
camera connection Camera 1
Two newly developed, double-speed
progressive scan cameras can be connected, I
enabling simultaneous capturing of images. Camera 2 NTSC monitor
Dimensions Unit: mm
28.8
Controller 5 62 s 13 Console 171
CV-2100(P) . — ~ OP-42342 55
— @
1 — 000 000 000
000 OO0 000
D 5 9.9 Q00 000 000 .
000 OO0 000
7@ ﬁil* 006 060 060 78
000 000 000
D 183 | 888 888 888
1 2
80 L 80 35.9 H E
] H f 000 000 000 | 020 ;
000 000 000 =)
000 889 993
,_ﬁé D Nl 59.3 000 000 (]
= D 853 958 7
39 O 39 888 888 @ m
B (]
HL T | I
85 6 | 115 (90)
(Dimensions of mounting bracket) Cable length: 3 m o1l
4 x M4 Depth: 6
:’:’::’:ﬂ
« | ===
—— b
==
=
4x010.1 13 80
When a mounting bracket is installed
mer:
Camera s N Camera 68
CV-020 0 15 /Depth: CV-022 12 12
pth: 4 max. ’_d—‘j 35
e s === s in 1 ==
Qﬂ NN q ss=__ 1| 125 17.5
[— Cable length: 3m 5
10.80—] CCD imaging surface distance 6.25
135 3-M2.5 In air 4.0
Depth: 2.5 max.
i 5 q Special mount(M10.5 P0.5) 54
24.
———TT—h'
[\ | At s === E%ﬁ[mz.e
1351
215 26.0
Cable length: 2 m
Camera control unit 112.6 Camera cables
CV-022U 105 CV-C3/Ccv-C10/
— 42
| o8 a5 CV-C17 43 06.6 33
- ,1 = J250
19 — — 26
g -
3.5 Cable length (3 m/10 m/17 m)
2x 93.6

Through hole

Ty e

1157
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All-in-One Image Processing

CV-700 Series

Features

¢ Colour and Greyscale processing for any application
e Built-in monitor and 2 camera connectivity for easy integration
e Simple touch panel user interface

Simple, Straightforward Programming
Designed for Easy Operation

Simple Programming helps for quick and efficient on-site operation,
reducing set-up costs.

The All-in-One Design Saves Space and
Reduces Wiring

The CV-751 comes standard with a built-in 5.5" TFT colour monitor
and an array of on-board I/O options, such as discrete, analogue, and

RS-232 communications. The system can be configured via a remote
console or a built-in touch panel.

High-Speed Search & Sub-pixel Measurement

Special ASIC technology ensures accurate measurement
by using sub-pixel processing and a fast 360° rotation search.

Comprehensive menus

Menus are available for nearly every in-line need. Up to 8 different
inspection modes can be combined in a single program.

Applications Menu

F— Wity Moo
; | — O ——t—

Presence/ Outer edge Inner edge Gap Pitch Centre Pitch
absence
Flaw detection  Point sensor Count No. of edges Position/angle

CV Series Vision Systems

The principle of colour Shade-Scale
processing

Colour Shade-Scale processing recognises the differences in hue and
intensity of shade levels.

After clicking on a target to extract its colour, the entire image is
converted to a shade hierarchy with the extracted colour as the top level.

— Extracted
& . colour

g

Click on the target point for colour
extraction.

The whole image is converted into a shade
image with the extracted colour as the
top level.



Specifications

Controller

Type Built-in monitor type Separate monitor type

CV-751(P) CV-701(P)
*Input with a remote control
console (optional) is also available.
Model -
=
No. of pixels 508 (H) x 480 (V)

Process cycle

30 ¢/s (Varies depending on the setting)

Binary level

Colour binary processing by colour extraction or colour shade processing
Colour can be specified individually for each window

Program registration

16 programs (8 programs when two cameras are used) (Programs are externally selectable)

No. of registered screens

16 screens (1 screen/program or 2 screens/program)

Area sensor 8 max./program, Window shape: Circle/square/free square
Absolute position detection 4/program, Window shape: Square
Relative position detection 4/program, Window shape: Square
Width measurement 8/program, Window shape: Square
Pitch measurement 8/program, Window shape: Square
Mode -
X Edge count 8/program, Window shape: Square
Irgzzictlon Count 8/program, Window shape: Square/circle
Flaw detection 8/program, Window shape: Square/circle/ring/arc
Point sensor 8/program, 8 points/Window
X Centre-of-gravity 8/program, Window shape: Square/circle
Functions ; ; ;
Position adjustment Colour shade. seargh{Llng se.nsor/Colour. b|qary processmg .
(Centre of gravity, Major axis inclination, X-/Y-axis direction, +180° rotation)
Adjustment | Illumination adjustment 1 illumination adjustment window/program (two when two cameras are connected)
) ) . Expand, Shrink, Median, Average, Edge enhancement,
fitespiocessingl(kilteriuntion) Edge getection, Shading, Lightnesg-up, gaturation—up, Invert
Continuous processing of 4 programs max.
Ulogseqlents (Up to 32 inspections [4 progrgms x8 W?ndowg] c?an be continuously processed)
Data calculation Unit conversion and offset
Screen save 8 screens
Setup menu Stores parameters of initial setting
Camera input 2
External trigger 1 (Non-voltage input)
Program selection Data input (x4), 16 programs selectable (Non-voltage input)
Input Control q q Detection continued without an external trigger when the program No. is changed
’ input Continuous detection while CONT input is ON.g(gNon-voltage i?lpu%) ‘
Screen registration 2, Screen is registered by a trigger signal while REC input is ON. (Non-voltage input)
Display/output window selection Data input (x3), 8 windows selectable (Non-voltage input)
LCD Panel TFT 5.5 inch, full colour Not provided
i : Cold cathode fluorescent tube )
monitor it (Average life: Approx. 40000 hrs) Not provided
Memory card Compact Flash memory
Video output Conforms to NTSC standards
RS-232C interface 1 ch, Numerical value output and control input/output (Baud rate: 38400 bps max. selectable)
Gontrol output \ NPN NPN open-collector: 9, 50 mA max. (30 V max.)
\ PNP PNP open-collector: 9, 50 mA max. (30 V max.)

Numerical value output

Binary 13 bits, 10 mA max. (30 V max.)

Analog output

0to 4V output, Output impedance: 100 Q

Display language

English/Japanese selectable

Power supply voltage

24 VDC+10%

Current consumption

1.4A \ 700 mA

Ambient temperature

0 to 40°C, No freezing

Relative humidity

35 to 85%, No condensation

Weight

Controller: Approx. 400 g,

Controller: Approx. 900 ¢ Remote control console: Approx. 160 g

Camera

Type

CV-070

Image pickup element

1/3 inch CCD video element, Square-pixel all reading

Electronic shutter

1/30, 1/50, 1/60, 1/100, 1/125, 1/250, 1/500, 1/1000, 1/2000, 1/4000, 1/10000

Lens mount method

C mount

Ambient temperature

0 to 40°C, No freezing

Relative humidity

35 to 85%, No condensation

Weight

Camera: Approx. 310 g (including 3-m cable)

CV Series Vision Systems
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C-mount lens

System Configurations

Dedicated CCD camera CV-070

(Cable length: (3 m))

CV-Lxx

<S>

ﬁ@)

Photoelectric sensor,
proximity sensor, etc.

P = SNEREEEL | T
—) _='_I ERER .
M | -
Compact flash —

memory card

y Controller l —_—

* Remote control console
OP-30938

(Included with the CV-701)
(Optional with the CV-751)

CV-751

— CV-701

T
g

(Cable length: (3 m)) |

TFT colour monitor

t CV-M30

]
j
RCA plug

)

Monitor cable (Cable length: (2 m))
(Included with the CV-701)

= *RS-232C link cable OP-25253
(Cable length: (3 m))

NR-M32

1/O cable
OP-35341

Indicator,
buzzer, etc.

Analogue output cable
OP-41420
(Cable length: (3 m))

* Any one of the asterisked items can be
connected to the controller. To connect a
DOS/V PC, use the OP-35382.

Programmable
logic controller =
KV Series

Personal

computer

Dimensions

Controller CV-701(P)

2x04.4

mounting hole

[©O000000000

20000

Controller CV-751(P)

r) TIT r)
| —

T - LI

191 (Dimension of mounting bracket)

~22.3+]

175
-111 (Effective display area)—

Hodora ol

Camera CV-070

T
30 %y

CV Series Vision Systems

1/4-20UNC
d=5 max.

Panel thickness:
P ~12t04.0mm

]

Mounting bracket

Mounting screw

Unit: mm

When the mounting bracket is attached (Accessory)

2xM4 :j/_tngU;\lC
d=5 max. =0 max.
2 x M3
[T 14\ d=5max.
=g
18 }g
[\
—~{14.7—
~—24.8—
31—
~——34.9—

Remote control console (OP-30938)

R2 03
~3

I
=

F 3
18 12

w7
O

o

=

6.5

Cable length: 3 m o1t

Panel cutout
[—207—

~169%'~

1247 | |
i [ f
190

B

* When a memory card is inserted.




Illumination

Selection Guide

Model Description Application Page
CA-DB s . Indirect lighting eliminates
Bar light > o
; glare and applies illumination evenly
P.44
CA-DX Coaxial Enhances the edge of the imprinting
vertical-light against the reflective surface
CA-DL Low-angle Sharpens the contrast of edges
' light and uneven surfaces
P.45
CA-DD Dome light Indirect light allows clear images
9 without hot spots
CA-DS Q Backliaht Utilising the silhouette enables
% g high-accuracy transparent target detection
CA-DR Direct-rin
a light g General-purpose lighting for various applications. P.46
CV-R/CA-R Inverted
....&\ high-frequency Lights for large-sized targets.
. light
CA-DC100
Controller LED lllumination Controller P.48 =
=
=
—
5
. - (=]
Technical Information Colour lighting P4 B
P.50
Strobe light & wiring P.50
Polarisation filter P.51
Direct reflection and diffuse reflection P.52
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CA-DB P Indirect lighting eliminates
' glare and applies illumination
Bar light evenly

Detecting defective plating of terminals

Detects imperfect plating on the tips of terminals. Colour
image processing enables differentiation between the
bare silver metal and the gold plating.

CCD camera -
é e Lighting technique using a bar light
The bar light illuminator applies uniform light on long targets. Applying
Bar illuminator the light from an angle creates diffuse reflection, allowing for easy
Regular differentiation. If the surface is very glossy, a polarising filter is
reflection
—~ Target recommended.

]

DETECTING THE POSITION OF STICKERS

MEASURING THE INTERVALS OF
CONNECTOR TERMINALS

With direct reflection With bar illumination With direct reflection With bar illumination

Since the sticker reflects Only the edges are There is no contrast Since only the edges

the illumination, the extracted. The position between the edge of the terminals appear

edges are not clear. detection of stickers can of terminals and the bright, the edge position
be precisely carried out. moulded area. can be detected.

CA-DX Enhances the edge of

imprinting against a

Coaxial

vertical-light I‘eﬂeCtiVC SurfaCC

Detecting imprints on press-moulded parts

Product number and specification imprints can be
recognised by their patterns. Incorrect stamping and mixing
of different products can also be detected.

CCD camera @

Coaxial vertical Regular reflection
illuminator

ET@/HQH o Lighting technique using a coaxial vertical-light
B3

The coaxial vertical illuminator applies light on the same axis as the lens.
The contrast between dark and bright parts is captured and differentiated
by allowing the reflected light from the glossy surface into the camera, while

Target blocking the diffuse light at the edge of the imprint.
APPLICATION
DETECTING AN ENGRAVED INSPECTION OF
MARK ON A METAL SURFACE GLASS COMPONENTS
With coaxial With coaxial

With direct reflection vertical illumination With direct reflection vertical illumination
The engraved mark is The engraved mark The glass surface Since the entire surface
not stably detected due appears dark and reflects the illumination. is evenly illuminated,
to irregular reflection. detection is stable. defects such as stains or

flaws can be detected.
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CA-DL Sharpens the contrast of

L edges and uneven surfaces

Low-angle light

Detecting chips on rubber packaging

Detects minute defects such as chips on a perimeter
edge, surface flaws or deviations in thickness.

é CCD camera

Low-angle illuminator

Lighting technique using a low-angle-light
_— The low-angle illuminator allows differentiation by applying light
[ ]Target at an angle onto the edge of the surface.
]
DETECTING A CHIP ON A RUBBER WASHER DETECTING A CHIP THROUGH FILM
With direct reflection With low-angle illumination With direct reflection With low-angle illumination

The chip on the edge is The chip on the edge The film reflects the light The characters are
not clear. appears bright and is unevenly, disrupting the clearly highlighted.
clearly recognised. inspection

CA-DD Indirect light allows clear

images without hot spots

Dome light

Detecting printing on aluminium
packaging material
Detection is normally difficult or impossible due to the
hot spots generated from surface irregularities or glare
caused by the film sheet.

CCD camera é

Lighting technique using a dome-light

Dome-light
llluminator . . . - . . . . .
The dome-light illuminator casts indirect light from various directions. Since
soft diffuse light can be applied uniformly over a target with an irregular =
shape, the surface condition can be kept uniform, making contrast of E
Target ] inspection points clear. =
=
........................................................................................................................................ =
APPLICATION =
DETECTING PRINT ON AN DETECTING MARKS ON =
Aluminium PACKAGE THE BOTTOM OF A CAN
With direct reflection With dome illumination With direct reflection With dome illumination
& il -
1510 SLOELO1STINA
[ § L
The print is not detected Glare is effectively The print is not detected The curved surface
because of glare on the eliminated by evenly because of irregular is evenly illuminated
package. illuminating the surface, reflection from the curved and the print can be
allowing the print can bottom. detected.
to appear with high
contrast.
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CA-DS Utilising the silhouette enables

high-accuracy transparent
target detection

Backlight

Detecting the level of
transparent liquid

Detects the level of a clear liquid substance in a
transparent or semi-transparent container.

Backlight

Target illuminator

CCD camera Q
—(_ [ ‘ ’ Lighting technique using a backlight
The backlight illuminator silhouettes the shape of the target using
the light passing through the target.

APPLICATION

MEASURING THE SIZE OF
A LEAD TERMINAL

With direct reflection With backlight illumination

DETECTING FOREIGN OBJECTS
IN UNWOVEN FABRIC

With direct reflection With backlight illumination
ENEDAITYE

18
The silhouette of the
foreign object enables a
stable measurement.

The complicated contour
becomes a sharp
silhouette so that shape
and size measurements
can be conducted.

Some edges are not
clear.

There is no clear contrast
between the flaw and the
background

CA-DR General-purpose lighting for

various applications.

=

Direct-ring light

The circularly arranged LEDs provide equal lighting suitable for many applications.

CV-RICA-R  Lights for large-sized targets. Ce

MODEL CV-R11 ‘ CA-R20

Lighting method Inverted high-frequency lighting (25 to 35 KHz)
Lumit colour of lamp N-EX (daylight white colour)
i ; Outside diameter: @80 mm, Outside diameter: 82200 mm,
. DT & Inside diameter: 956 mm Inside diameter: 9176 mm
These fluoresoent |IIum| nators use an Lamp life”! Approx. 2000 hours average Approx. 1500 hours average
: Power supply voltage 24\VDC +10%
inverter method and are excellent for o
X A urrent 07A ‘ 15A
image processing. id' | - Ambient 51050°C | 51040°C
The large ring light provides optimal Relative humidity 351t0 90% (No i
lighting for large-sized targets. —— it Aoprox. 1500 Aoprox. 3000
‘ Controller Approx. 650 g (Including cable) Approx. 900 g (Including cable)
Model of lamp 0P-25526 0P-51495

*1: The lamp life refers to the average time it takes for the illumination intensity to drop to 70% of the initial illumination intensity? when the lamp is illuminated continuously in a
vibration-free environment with an ambient temperature of 25°C. Note that the life may be shorter according to the conditions of the use environment.
*2: The initial illumination intensity refers to the illumination intensity measured at the moment when the lamp is turned on for the first time.

*3: Consult your sales representative for conformity of the model to CE Marking.

Unit: mm
CV-R11 Jilumination unit (When the mounting bracket (L) is attached.) Controller CA-R20 Iilumination unit Controller
| 145 |
(54157 Camera mounting slot <33+~ 4-M2.5xRd4 o 1 agiye
= 1a 1
iy 9696%626%626%0%20%6 e
e od ‘ GL eRoeecaoesencoseese 4 —
092 148212 30 | 090 36 - 090 ° ° 9 O L o5 o212 :
I I | ]
5 A N i { 0 Ty s . =1l
M oI L. 1%
%8 425+ 1515 1o
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LED illumination units Unit: mm

CA-DBxxx | 500
Bar light _—
CA' D B B . Depth: 4 max.
2-P SM
= 5 connector 3 70
q ower

MODEL coour | Weight (g) e : > ¢

CADBRS | Fed | Appox3| 17 i T

CA-DBW5 | White | Approx. 40 29 i i

CA-DBBS Blue | Approx. 40 29 2xM3, E

CA-DBR13 Red | Approx. 80 42 Depth: 3 max.

CA-DBW13 White | Approx. 90 73 o - i} T

imensions imensions
CA-DBB13 Blue | Approx. 90 73 MODEL F MODEL "—'—'—'—m B C D 3 3

CA-DBx5 | 60 ‘ 50 ‘ 17 ‘ 15 ‘ 20 ‘ 30 CA-DBx13 | 142 ‘ 132‘ 17 ‘ 15 ‘ 20 ‘ 80

MODEL Dimensions CA-DXxx
Coaxial vertical light _—
9 CADXG | 97 ‘ 60 | 36 |32 | 16 | 59 | 40 |
CA-DX CA-DXx7 | 120 ‘ 82 |50 |50 [ 17| 79| 60 ¢ L
1
) f
MODEL | ED | weight () | oo P! oo Dimensions
HIT[J[K[LIM[N E ——-—D—
CADXRSA | Red |Approx 230 5
CA-DXWSA | Whie |Approx230| 49 onons | [0 s w o] |~ Haltmirtor _Glass pate 2 SN comectr
CA-DXBSA | Blue | Approx 230 49 CA-DXx7 | 50 ‘ | —|—15]5%
CA-DXR7 Red | Approx. 380 6.7 T T
- |G F N 1=500
CADXW7 | White [Approx.380] 101 4 | i
CA-DXB7 Blue | Approx. 380 101 i
' 4xM4, vl \ 2x2xMm4,
'I' d=5 max. d =5 max.
Low-angle light CA-DLR7/12 4xM3,
d =3 max.
CA' D L A | =500
B
LED A Power
MODEL colour | Weight (@) : | c
T
CA-DLR7 Red [ Approx. 40 2 10 :
CADLR12 | Red | Approx.85 33
Dimensions
MODEL 7 B I 5
CA-DLR7. 075 [ 256 [ 046
CA-DLR12 g125 | o110 | %
. CA-DDx15 55—
Dome light
LED i Power
MODEL Gl Weight (g) ; ‘
CADDR15 | Red |Approx 130 11 \ |
CA-DDW15 White | Approx. 170 188 52 J; J
CA-DDB15 Blue | Approx. 170 18.8 \Q
CA-DSx3 CA-DSx7/9
Backlight A
o
CA-DS F—E— || 2035 4-03.5
‘ Tsf, Wy 2.P SM comnector 2.2 SM comector
LED i Power
MODEL Gl Weight (g) ; [ —
CA-DSR3 Red | Approx. 40 36 \ LIl N\e=s00 L =500
CA-DSW3 White | Approx. 40 58
CA-DSB3 Blue | Approx. 40 58 In
CA-DSRY Red | Approx. 110 1 GT:L
S0 SV White_| Approx. 90 18 MODEL Dimensions MODEL Dimensions
CA-DSB7 Blue | Approx. 90 18 A ] B C D E Fl]G A B C D F|1G

CA-DSR3 | 46 | 63 | 43 | 40 | 32 | 62 | 82 CA-DSR9 | 112 | 93 [106 [ 70 | 92 | 92 | 82

CA-DSW3 | 46 | 63 | 43 | 40 | 32 | 62 |11.7 CA-DSW7 | 97 | 78 | 91 [ 60 | 77 | 77 | 117

CA-DSB3 | 46 | 63 | 43 | 40 | 32 | 62 |11.7 CA-DSB7 | 97 | 78 | 91 [ 60 | 77 | 77 | 117

The dimensions of the light-emitting surface are shown in columns E and F.

NOILYNINNTTI

CA-DRx4F * When the mounting bracket is
attached (CA-DRx9/10F)

Direct-ring light
CA-DR

Q‘ZU}E Camera mounting slot
MODEL oD Weight (9) | oyl -
CA-DRR4F Red | Approx. 20 15
CA-DRW4F White | Approx. 20 29
CA-DRB4F Blue | Approx. 20 29
CA-DRR10F Red | Approx. 90 83
CA-DRW10F | White | Approx. 80 79
CA-DRB10F Blue | Approx. 80 79
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LED Illumination CA-D Series

LED CA-DC100
lllumination

Controller

High frequency lights

The high light-emitting frequency of 100 kHz ensures consistent image
capture even under high-speed shutter mode on high-speed lines.

Limit function to ensure safety [ INDUSTRY FIRST ]

The limit function prevents light emission from exceeding approx.
60% of the maximum light intensity. This function prevents the LED life
from being shortened due to the light intensity being set to excessive
levels.

Light adjustment trimmer for fine-tuning

The CA-DC100 features a light adjustment trimmer that allows fine
adjustment of the light intensity to achieve optimal irradiation volume.
The CA-DC100 also allows the user to switch light emission on and off
by external inputs.

Specifications

ce

MODEL CA-DC100
h:gmocdontrol Light-emitting frequency: 100 kHz, pulse width modulation method
Output Number of outputs 2 channels
Voltage 12V
Capacitance 30 W max. (20 W per channel)
Input External control input (EXT), 2 contacts (non-voltage contact input)
Power supply voltage 24\DC £10%
Current consumption 1.8 A (under maximum load)
Ambient temperature 0t045°C
Relative humidity 35 to 85% No condensation
Weight Approx. 220 g

* Environment for illumination unit: Ambient temperature of O to 40°C and relative
humidity of 35 to 65% (no condensation).

2-channel connection for a wide range
of applications [ INDUSTRY FIRsT ]
Two illumination units can be connected to a single controller.

Switching between the two illuminators makes compound inspections
and 2-line inspections easy and low cost.

DIN-rail mountable design

The CA-DC100 can be mounted on a DIN rail for easy on-site
installation. In addition, various mounting brackets (sold separately)
enable installation in various environments.

Unit: mm
CA-DC100 Bottom mounting Front mounting Side mounting
(with OP-42169) (with OP-42168) (with OP-42170)
715%85—-‘
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sl 81.2 Py St
s t=2 :ho 5 LM
Mounting hol — 61—
2x M3, Dep(:;::nénma;e\ ra&) 4115 | i 985 o1 —t—5
- 1 f—Efﬁ»f 7‘2;7 4f * The mounting brackets OP-421xx are sold separately.
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For LED reflection Precautions for use of LED illumination
preventlon - Continuous operation under high temperature and high humidity accelerates
Eliminates the reflection of LEDs the reduction and deterioration of light intensity.

Diffuser and inconsistencies generated - Reduce heat generation of the product.

in capturing the image of glossy
targets. (Compatible with direct-ring
and bar lights)

MODEL Compatible illuminator
0P-42282 CA-DBx13
0P-42283 CA-DBx5
0P-42337 CA-DRx4F
0P-42339 CA-DRx10F
Extension cable
Cable length (m) MODEL
2 CA-D2
5 CA-D5

CV Series Vision Systems

Use the limit function and light-control volume.

When used at the maximum light intensity, the product will produce a greater
amount of heat, which will have a negative effect on the operating life. It is
recommended that the limit function be turned on or the light-control volume be
set to 40 to 60%. (Standard features of the CA-DC100.)

Turn on the LED only when capturing images.

It is recommended to use the on/off external switching function (Standard feature
of the CA-DC100) to turn on illumination in sync with image-capturing.

*LED is resistant to switching operation and will not deteriorate when turned on and off repeatedly.
Use the product in an optimum environment for heat radiation
and cooling.

Take measures such as installing cooling air and fans or using mounting brackets
with good heat-transfer properties.

Common specifications of LED illumination unit

Ambient temperature

0to 40°C

Relative humidity

35 to 65% (No condensation)




Colour lighting

Complementary colour

Detection using complementary colours Target

The contrast between the red candy wrapper and the carton is
compared with a white, red, or blue LED light.

Green
Yellow Blue
Orange  Violet
Red

With white LED With red LED With blue LED

Contrast is not clear as The red object is slightly The red object appears darker Hue circle

objects have homogeneous brighter than the carton. than the carton and detection Position of opposing colours in
brightness. can be stably carried out. the complementary colour hue

circle
The contrast of the image is produced by the complementary colours of the illumination to the candy wrapper.

Contrast between gold and silver colours

To obtain a clear contrast between gold and silver colours, blue illumination is more efficient than red illumination as blue is a complementary colour to gold.

With colour camera With colour camera With colour camera With monochrome With monochrome
and red light and blue light camera and red light camera and blue light

clear contrast is created
between gold and silver.

Characters on a chip carrier tape

Inspecting characters printed on a chip through a film. Since red has higher transmission (low scattering rate) than blue, red illumination produces clear

contrast.
With colour camera With colour camera With colour camera With monochrome With monochrome
and red light and blue light camera and red light camera and blue light
clear contrast is created less contrast is created.

through the film.

Scattering rate

=
-
Blue light from an angle Red light from an angle %
Installation =
>
.
Camera o
=
Bar
illumination
Stain area Stain area
2749 786 ——

Target

To obtain a clear contrast with LED illumination, the scattering rate can be used along with colour relation
(complementary/similar colours). Blue light has a short wavelength and a high scattering rate. In contrast, red
light has a long wavelength, low scattering rate and a high transmission. Light with a high scattering rate is
effective to detect surface conditions as shown in the pictures.

When using a blue light with its high scattering rate, there is a larger amount of diffuse reflection on the stain,
which allows the stains to be detected more easily.
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Colour lighting

CCD camera sensitivity
1.0
CCD sensitivity is close to that of the human eye and detects in the 0.9 N
vicinity of 500 nm with highest sensitivity. The sensitivity is better 08 N
with blue light than with red light and also, a brighter image can be § 07 / \
captured with blue light than with red light. This is why blue light is =3 0'6
suitable to capture a bright image with a high-speed shutter and 3 N
large depth of field. C.F, 05 \
2 04
©
© 03
o
0.2 AN
0.1
Blue 460 nm/spectral sensitivity approx 90% 0
Red 660 nm/spectral sensitivity approx 60% 400 500 600 700 800 900 1000
Blue light is 1.5 times brighter than red light. Wave Length [nm] (example)

Strobe lighting & wiring

100 =t
90 \\

80

o AN

60

50

Relative light intensity [%]

40 1 1 1 1 1
Light turns off without target Light turns on with target 1 10 100 1000 10000 100000

Operating time [h] (example)

Effects of intermittent lighting & wiring
Comparison of continuous light (Blue) and intermittent light (Red)

The service life becomes longer when the ratio of off time to on time The graph shows the change of relative light intensity when on time : off

increases. High-speed blinking does not burden LED elements. time =1:4.

When off time is 4 times longer than on time, the service life lasts 5

times longer than that of continuous light.

Example of wiring for intermittent lighting

Connection of the CA-DC100 controller to the CV-5000 Series.

LED illumination lights intermittently when input is received from the CV-5000 Series.

COMOUT_F+

—e—oV COMT TCOMOUT,F'

CA-DC100 CV-5000
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The effect of a polarisation filter

A polarisation filter transmits only a light wave in a specified direction. Regular
reflections from a glossy surface can be eliminated when polarisation filters are
mounted on the lens and the illuminator as shown in the illustration.

lllumination Camera

Principle Q< o[+

) ) ) ) o ) Polarisation filter | 4_._> | | 1 i | Polarisation filter
The light 1 is polarised with the polarisation filter A and becomes polarised A : g B
light 2. The glass surface specularly reflects light 2. The specular reflection 3 is (2] ‘-‘-’ “ % o
intercepted by the polarisation filter B while the target surface diffusely reflects i 3 ) )
light 4. The diffuse reflection 4 is polarised by the polarisation filter B and only ; I
the polarised light 5 enters into the camera.
," Glass or

transparent film

Target

| Dimensions | Uit mm

Without polarisation filter With polarisation filter Pol_aéiesgggn filter
The CD case reflects the The polarisation filter reduces the 17 FF‘? 3
illumination. reflection. g 42 mi 525
. : ) ‘
@ inserﬁ?ﬁa%AObﬁm
ge - slot
Specifications 3xM1.6 NIy
Screw for
LENS TYPE MODEL NOTE fastaning lens
Screw diameter golarisation filter
- P-51502
ov-L S e 0P-54029 27 mm o12 8
' 0P-54030 30.5mm 4.2 3
Screw diameter Lens )
CV-LH 225%5mmmm ggiglggg OP-51603 255 mm msen\:‘gt’ — Object
0P-54029 27 mm
3 220
3xM1.6
CA-LHS 16 mm 0P-66832 -‘ Screw for fastening lens
Polarisation filter Polarisation filter Polarisation filter
OP-54030 OP-54029 OP-54029
CA-LS 12mm 0P-51502 -.

-
-
(=
=
=
=
=
32 304 =)
=

For glare prevention MODEL Compatible illuminator Polariser
0P-42280 CA-DBx13
Eliminates glare of glossy targets together 0P-42281 CA-DBX5
with the lens polarising filter. (Compatible with 0P-42336 CA-DRu4F
direct-ring light and bar lights) 0P-42338 CA-DRx10F o

* Protection filter p p.59
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Direct reflection and diffuse reflection

Object surfaces have a variety of colours and reflections, and surface gloss is especially important to determine lighting angle. A glossy surface
specularly reflects the light and a matte surface diffuses the light. A glossy surface can appear bright or dark by changing position of the illuminator and

the camera.

—

Direct Direct
reflection reflection Camera
camera camera |:|
Diffuse reflection Camera Diffuse reflection
Area light Direct reflection Area light Direct reflection

Label

Label

Pour vou
notre

-

The glossy background of the label The glossy background of the label
appears bright and the print appears appears dark and the print appears
dark as it diffusely reflects the light. bright.

Features & data of various LEDs

Service life Service lives of different lamps (example) Wavelength Emission wavelength/spectral distribution (example)

400 470 525 660 850 940
100 100 - -
) A IR- i VIR
% \ ‘ ‘ Relative / 'IR-850 [ IR-940
Red LED light i i
| | intensity A N
] o P
o — ——C 50 Py
alogen lamp ~~<_ -Incandescent lamp ; | K \
50 : /.'
0 . e DA
S $ & NN h 400 500 600 700 800 900 1000
Q S N NN
N Vv Q N Wavelength (nm)
Heat and deterioration of light intensity (example) Initial drift LED initial drift (example)
Relative 140 . Relative 120
light L emission
intensity 20 [P ~" | * The red LED intensity 100 "7
(%) 100 —— £ significantly (%) -
T decreases in light 80
80 intensity when the
temperature rises. 60
60
40 40
20 B Red LED 20
0 0
0 0 1 20 30 40 50 60 0 2 4 6 8 10 12 14 16
Time (min)

Temperature (°C)
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Selection Guide

. . q 2M Pixels | 310K Pixels
5M Pixels | 2M Pixels [310K Pixels Uttra Small | Uttra Small

Model Description Application Page
CV-H500C | CV-200C/M | CV-035C/M | CV-S200C | CV-S035C

CV-H500M| CV-H200C/M | CV-H035C/M | CV-S200M| CV-S035M

CA-LM High-accuracy
Macro Lens (0] (0] (0] — — measurement of | P.54

minute targets

%

CA-LH High-resolution High-accuracy
o & Low distortion o] o o) — —  |size P.55
Lens measurement
CA- LS ‘ Super
Small Lens — — — — 0] Space saving P.58
CA-LHS High-resolution o . o o . High-accuracy P.58
Small Lens and space saving | = *
CV-L
Standard Lens — o 0 — — | General purpose | P.56

Technical Information Focal distance and lens P.57

Distortion P.57
Aperture diaphragm and depth of field P.59
Protection filter P.59

S3SNI1
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Macro Lens CA-LLM Series

0.5x-1.0x
CA-LM0510

Telecentric lenses yield small measurement

CITOorIS

A telecentric lens has an optical system designed to allow principal
rays to pass the focal point. Principal rays pass through the lens in

CA-LM2

4

CA-LM4

CA-LM6

parallel with the optical axis as shown in Figure 2. Consequently,

the angle of view is 0°. One of the advantages of telecentric lenses
is that the change in the target position causes less change in

the size of the captured image, resulting in accurate dimension
measurement. A telecentric lens is suitable for dimension

Object side

measurement or positioning of targets with some height variation.

CA-LM8

Ordinary lens

CCD side

Error

Telecentric lens

Aperture

CCD side

Figure 2

Fine magnification
adjustment feature

Even though the magnification is fixed,

the lens features a fine adjustment that
enables delicate adjustment of back-focus
error.

0% TV distortion

In spite of its compact design, TV distortion
is eliminated, enabling highly accurate
measurement across the entire FOV.

Telecentric effect

Telecentric lens
CA-LM2
(2.0x optical magnification)

With a telecentric lens, the 2.5 mm height
differential causes only a minimal amount

of dimensional variation.

Distance
from the
camera

Near ——— > Far

Standard CCTV
low distortion lens
50 mm lens

(with 95-mm close-up ring)

With a CCTV lens, the measurement is

affected by the height differen
the target moves away from th

Near ———— > Far

Distance
from the
camera

ce. As
e lens,

o 8 g the dimensional measurement becomes
1.800mm  _ 1,800 mm 1.799 mm smaller.
Specifications
MODEL CA-LM0510 CA-LM2 [ CA-LM4 [ CA-LM6 [ CA-LM8
Shape Straight
Optical magnification (Reference magnification) x0.5-x1 x2 \ x4 \ x6 \ x8
Allowable variation in magnification - Approx. +5% of the reference magnification
WD (With the reference magnification) 05 | fitmm 66.9 mm 703 mm 64.4 mm 64.5mm
x10 [ 78mm
Maximum size of applicable image 2/3-inch CCD 1/2-inch CCD
l(%?t i?geﬁselge?efryggw [ 1/3-inch CCD 3.6x4.8mmto7.2x9.6 mm 1.8x2.4 mm 0.9x1.2mm 0.6 x 0.8 mm 0.45x 0.6 mm
magnification) \ 1/2-inch CCD 4.8x6.4mmto9.6x12.8 mm 2.4x3.2mm 1.2x1.6 mm 0.8 x1.07 mm 0.6 x 0.8 mm
Effective F No. 2.8 to CLOSE 15.4 26.5 39.3 52.4
) x0.5 2560 pm
Depth of field .0 1280 ym 400 pm 172 ym 111 um 79 pm
- x0.5 -04% oo oo ano oo
TV distortion (Max.) .0 0% 0.04% 0.22% 0.10% 0.04%
. x0.5 3.8 um
Resolution .0 34um 5.1 um 4.5 um 4.4 um 4.4 ym
Mount C-mount
Ambient temperature and relative humidity 0to 50°C, 80% (No condensation)
Weight Approx. 220 g Approx. 57 g Approx. 58 g \ Approx. 64 g Approx. 67 g
* The value of the depth of field is obtained with theoretical calculation on the assumption of a 1/2" image size and a horizontal resolution of 320 TV lines.
(The minimum circle of confusion on the image side: 40 pm)
* The resolution is a theoretical value at a distance of 550 nm.
* The ranges of the imaging field of view indicate the reference field of view of each image size. The value can be modified by approx. +5% by adjusting the magnification.
* The values of WD indicate the working distance when each lens is used with reference magnification, and they will change by adjusting the magnification.
* The values in the specifications above are obtained based on the optical design value, and individual differences are generated depending on the assembly accuracies.
|_Dimensions Uit mm
CA-LM0510 Variable Aperture ring —3.5 CA-LMx
power ing C-mount L -
— A,kjsj C-mount
] E : j CA-LM2 CA-LM4 CA-LM6 CA-LM8
11T it g 1 T L (Length) 635 69.3 806 95.0
— — ? — o169, iy 520 A (Adjustable range) 7.0 9.3 7.7 7.6
foolang screws o \ B (Adjustable position) 13.0 15.1 20.5 34.9
s - —
&1 o] Wo. C (Coaxial position) 30.7 31.8 - -
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High-Resolution & Low Distortion Lens CA-LH Series

CAL? CA-LH16 l CA-LH25 I i

Low optical distortion [ BESTINITS CLASS ]

An original optical design has been adopted to eliminate distortion, which is often the largest

obstacle for dimensional measurements and other applications requiring high accuracy. The

CA-LH Series has a low distortion level of 0.01% or lower.*
* When using the CA-LH50

High resolution and high contrast

The floating mechanism moves the front and rear spherical elements separately, obtaining
high resolution from close range to infinity. In addition, the contrast is improved dramatically
from conventional products. Even targets with small intensity contrasts can be reproduced

reliably without being washed out in the background.

Large focus range

CA-LH50

Comparison of distortion

EEEED:
MERES

Conventional model

CA-LH

Comparison of magnified images

i
[

Conventional model CA-LH
Using lens extenders/spacers to bring smaller targets in focus can be a hassle when setting
up a machine vision application. The CA-LH Series provides an extremely long focus range,
which allows for easy camera adjustment during product changeovers.
Chart of field of view List of models: specifications of the CA-LH Series
MODEL CA-LH8 CA-LH16 CA-LH25 CA-LH50
1000, CA'LHBCA'LHWG?I]\"LHZS Focal distance 8mm 16 mm 25 mm 50 mm
H Aperture Fl410F16 F1.410F16 Fl41to F16 F2.810 F22
i CA-LH50
] Minimum close-up distance 0.1m 02m 02m 02m
— T AT
E 100 Mount C-mount
g I Screw diameter of filter 27.0mmP05 | 255mmP05 | 27.0mmPO5 | 27.0mmPO5
5 ; 5o Maximum size of applicable image 2/3-inch CCD
> LA A .
S 10— 2l lera oo | | | | TV distortion* -0.6% (-0.28%) max. | -0.05% (-0.1%) max. | -0.04% (-0.02%) max. | -0.03% (-0.01%) max.
E Fo= = = Ambient temperature and relative humidity 0to 50°C, 80% (No condensation)
Weights Approx. 83 ¢ ‘ Approx. 81 g ‘ Approx. 89 ¢ ‘ Approx. 92 g
‘10 T 1500 5000 * Indicates the values of 2/3-inch CCD. The values in parenthesis are for 1/3-inch CCD. Notes: When
connecting the CA-LH8 with a camera other than the CV-035/200/020/500, a close-up ring of 1.5 mm or more
WD (mm) is required.
When the CV-035/020/070 is attached, the values on the
chart are reference values. Adjustments may be required for List of options
installation.
Type Model Remarks
Close-up ring set for the CA-LH 0P-51612 Thickness: 0.5 mm, 1 mm, 5 mm, 10 mm, 22 mm
Polarising filter 25.5 0P-51603 For a 25.5-mm screw diameter
Polarising filter 27 0P-54029 For a 27-mm screw diameter
_Dimensions | Uit
41* 17.526 — 365" 17.526
25 . X 8 4.
CA-LH8 fr?f,_s‘ 895 (ax) CA-LH16 fz‘ﬁﬁ ] 4 ()
m N
20 iz ’ N 20 il ‘ ‘
L 034 0285 M27P05 z l | K o229 finch L' oass o2r messpos E K ¥ o225 b
“1z | :° |
* Variable depending on the focal distance. Extension amount: 0 to 1.2 mm * Variable depending on the focal distance. Extension amount: 0 to 4.5 mm ;
=
CA-LH25 39.5° 17526 CA-LH50 55¢ 17526 [
23.6" 7.3 (Max) 415 35 m
r 11 — 29" — «»
T @ | _ |
20 ‘ il ‘ ‘ 2 ‘ X
L4:133.5 WT.S M27‘P0.5 I K —¢ 0225 lineh | 034 0285 M27P0.5 —— [t— ¥ ;'Z’F,Q

* Variable depending on the focal distance. Extension amount: 0 to 4.5 mm

* Variable depending on the focal distance. Extension amount: 0 to 18.5 mm
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CCTYV Lens CV-L Series
General-purpose, Compact Size CCTV Lens

CV-L6 ' I Cv-L16*
OP-51612

CV-L3

CV-L50

Chart of field of view

List of models

1000 CV-L3 CV-L6 CV-L16 Type Model Focal distance
Cv-L50 Standard CV-L16 16 mm
§ CV-L3 3.5mm
L Wide-angle
100 . A CV-L6 6 mm
= - = Zoom CV-150 50 mm
g L fj Polarising filter 27 0P-54029 For a 27-mm screw diameter
; 0 A Polarising filter 30.5 0P-54030 For a 30.5-mm screw diameter
2 <0 | [ 41 A ; .
= 5 | i . Thickness: 0.5 mm, 1 mm,
Z o= 5 | = Close-up ring set 0P-51612 5 mm. 10 mm. 22 mm
et = s , ,
E A el
o A
1
1 10 100 1000 10000
WD (mm)

When the CV-035/020/070 is attached, the values on the chart are
reference values. Adjustments may be required for installation.

Unit: mm
A B
CV-L6
_ — 37 17526~ Imprint
2 3 *Focus locking screw Index line —l4j— osition: 1.4
*Aperture locking screw -
T = 1i cn[
g - | 320N
045 B N - 0294
| inct £
043 || 320N © | 0%
P0.75 |& | z:fz
| A-A
l 1283
Focus locking screw 19— Aperture
37.5 ~17.526.. ~ [~ locking screw
A B Aperture
CV-L16 24.5—17526+ CV-L50 ] uk locking screw
030 030444 Focus locking screw

Imprint

Imprint
position: 1.6 o

position: 1.8

B-B

OP-51612

T O |

dinch linch linch
32UN 32UN 32UN
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Focal distance and lens

Lens l

—[3.6mm
View ‘\ L — coo \T

angle \ size \
\,/416 mm
WD ‘ Focal distance \
|

The size of the WD and the view angle are determined by the focal distance 45 mm WD = 200 mm
and the CCD size. When NOT using a closeup ring, the following proportional
expression can be applied.
Work.mg Distance = Focal distance When the focal length is 16 mm and the CCD size is
View angle CCD 3.6 mm, WD should be 200 mm to make the view angle at
45 mm.

WD =16 x45/3.6 =200 mm

f=3.5 f=6 =16

The graph on the left (visual field graph) shows the relationship 1000 250
between the focal distance, the working distance (WD), and
the visual field. A suitable lens can be determined based on
the intersection of WD and visual field. If an object is placed at _ P
a distance shorter than the minimum focal distance of the lens, E 100 a : / e
attach a close up ring or spacer for a close shot. The solid ° N7 %\ ~— | thickr
lines between the dots in the visual field graph indicate the % : 1 T g
size of the close up ring. H T 60" — y
> 10 v % N g ﬁ
)
@0 |
1 10 100 1000 10000
T WD: working distance (mm) *f = Focal distance

Close-up ring When mounting a closeup ring of 50 mm on a 50 mm lens, the
user can capture an image with a view of 3 mm at WD = 90 mm .
(Intersection of red lines)

Distortion

What is distortion? Barrel distortion Pincushion distortion

Distortion is the ratio of the change between the centre and edge areas

of a captured image. Due to the aberration of the lens, the distortion is 1 ‘
more noticeable at the edges of a captured image. There are two types of | |
distortion: barrel distortion and pincushion distortion. The general rule is

that when the absolute value of the distortion value is smaller, the lens offers
higher accuracy.

Reference: Distortion values

A positive value of TV distortion indicates
pincushion distortion and a negative value
indicates barrel distortion.

Actual shape with
barrel distortion

Focal . Comparison with .
distance CA-LH Series conventional models Conventional lens
%rm/ CA-LH8 0.28% | o 2.1 times higher accuracy CV-L6 -0.60% A
16 mm CA-LH16 -0.10% e} 6 times higher accuracy CV-L16(CV-LC16) -0.60% A
25 mm CA-LH25 -0.02% © - - - -
50 mm CA-LH50 -0.02% @) 16 times higher accuracy CV-L50 0.16% A
* Typical values obtained with 1/3-inch CCD
,,,,,,,,,,,,,,,,,,,,,,,,,,,, yAn -
; ; m
1 o 2
| | n Calculating formula m
| | £
Barrel distortion : '« Ideal shape TV distortion (Dtv) = Ah/2h x 100 (%)

CV Series Vision Systems | 57



CA-LS Series CV-S035C/CV-S035M dedicated lens

‘ 30 mm

High-resolution lens

&

Close-up-ring

4

4 mm 6 mm 16 mm 5mm
CA-LS4 CA-LS6 CA-LS16 CA-LS30 OP-51500
CV-S035C/CV-S035M
(When CA-LS Series is installed)
CA-LS6 CA-LS30
Y view (mm) CA-LS4 CA‘-LS16 Lens CA-LSx
1000 - o
—A—g
oo
100 - 10{ T b2 Special mount
72 M105P=05
Female screw
5[ 1
10 - oo CALS4 | CALS6 | CALST6 | CALS30
19 es0” A| 167 | 213 | 204 | 27
BRI B| 115 | 159 | 102 | 132
1 dill C| 85 | 120 | 72 | 102
10 100 1000 10000
WD (mm)

Polarisation filter Side viewer attachment

¢ ©

10 mm
OP-51501 OP-51502

OP-51503

. 13728
[_Dimensions VAN :
Side view attachment |1 |14.9
Optical axis
OP-51503 (Internal light path
length: 15.3
012 Y ) Obiect
Lens insertion nal
depth 4.5 42 J 147
4xM1.6 625
Screw for
fastening lens
—21—
T3
Ha
10
2 17.5
2-M2
Depth 5

CA-LHS Series CV-S200C/CV-S200M dedicated lens

High-resolution lens

CA-LHS8

¢ &

16 mm 25 mm
CA-LHS16 CA-LHS25

CA-LHS50

CV-S200C/CV-S200M (When CA-LHS Series is installed)

A-LHS16 CA-LH
CA-LHS16 CA-LHS50 Lens CA-LHSx

Y view (mm) CA-LHS8 | CA-LHS25
1000~
: AS—
AT [ 8ol
125
100- Lo |-{-- 217 Special mount
e — 95 1 LE M155 P05
A : Female screw
ol 5 450
10- === CA-LHS8 [ CA-LHS16 [ CA-LHS25 [ CA-LHS50
OHHS0 Al 404 | 289 [ 249 [ 404
e B| 286 | 179 | 186 | 27
1. R c| 196 89 9.6 18.1
10 100 1000 10000
WD (mm)

Close-up-ring

9

5mm

OP-66830

Polarisation filter Side viewer attachment

10 mm
OP-66831

OP-66833

OP-66832

|_Dimensions _[RPEER

Side view attachment
OP-66833 I |
Optical axis
(Internal light path
length: 25.8)

17

&@

Lensinsertion [ I
depth 5=+
95 |

4xM1.6
Screw for f
fastening lens

Mounting space can be reduced even more when using the side-view attachment

The side-view attachment with a built-in precision
mirror enables sensor-like lateral mounting,
significantly improving the mounting flexibility.

Mounting the camera inside a
packaging machine

< 1N

Required mounting space is
decreased to one-tenth.

Significant decrease in
mounting space

Detecting missing print
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Detecting a wafer notch

i

Collisions with moving mechanical
components caused by the large size of
conventional cameras can be eliminated.



Aperture diaphragm and depth of field

The depth of field is the range in which a lens can Rfeir Ffrotr:t

focus on objects. So, a lens with a large depth ::)ctaleplane g)ctaleplane

of field can focus on a target which moves in the

direction of the lens. - i Lens

Depth
of focus
Depth of field
< Depth of field >
(1) The shorter the focal distance, the larger the depth of field. A camera is installed as shown in the illustration.
(2) The longer the distance from the lens to the object, the larger the depth A graduated tape that indicates the height
of field. Close-up rings and macro lenses make the depth of field smaller. is attached on a slope. In this condition, the
(3) The smalller the aperture, the larger the depth of field. Small aperture and pictures are taken for comparison of aperture.
bright illumination make focusing easy.
Camera
View
< Tape (3 mm)
A
15 mm
v
When the aperture is closed When the aperture is open /
(CA-LH25) (CA-LH25) 450

Protection filter
| Dimensions | Unit: mm

CA-LF30 &

032
M305
P-05 ‘
|
i i )
i
M30.5
P-05

Name Model Compatible lens CA-LF27 Y
Protection filter 25.5 mm CA-LF25 CA-LH16 —F
L CA-LH8/CA-LH25/CA-LH50/ el xs Ll I8
Protection filter 25.5 mm CA-LF27 CV-L16/CA-LC16 & =4 EE
Protection filter 30.5 mm CA-LF30 CV-L6/CV-L50/CA-LM0510 — T
1.8

Features of lens protection filter CA-LF25 N
® Prevents damage to the lens while maintenance is performed on the machine. QL
e Since the cover is easily removed and cleaned, lens maintenance time is reduced.
e Prevents machining swarf from damaging the lens.

e Protects the lens from abrasive metal particles and oil/dirt.

S3SN31

027.5
M25.5
‘ P-05
|
; —
i
M25.5
P-05

* Polarisation filter p p.51
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Monitors

Selection Guide

CA-MP81 "
8.4 I'CD_ SVGA (800 X 600) 0 — (0] P.61
colour Monitor
CA'MN81 n
8.4 LCD_ NTSC (640 X 480) — (0] (0] P.61
colour Monitor
CV'M30 n
5.5 LCD_ NTSC (640 X 480) — o] (0] P.62
colour Monitor

Peripheral Equipment

CA-U3
24 VDC Power Supply Unit P.63

CA-S2040
Camera Adjustment Stage P.63
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8.4" LCD Monitor CA-MP81/MN81

When mounted on the
special stand

Ultra slim, space-saving design

Ultra slim design with a thickness of 40 mm facilitates installation on a control panel.

IP65 rated environmental resistant specifications

Environmental resistant specifications are provided for protecting the monitor from
splashes of water or powder dust.

High-intensity and high-definition colour TFT-LCD

The TFT active-matrix system is employed to realise a bright screen and high-definition

display with 262,144 colours.

Wide range of mounting options

In addition to the options for panel-mounting, a special stand and pole-mounting bracket

are also available for a wide variety of mounting styles.

9" CRT monitor

g

Conventional
5.5" monitor

CA-M (8.4")
Thickness: 40 mm

Special stand with holes
for locking screws

Pole-mounting bracket
Enables installations on

(OP-42278) any round bars
(OP-42279)
Specifications C E
Model CA-MP81 Model CA-MN81
Display element a-Si, TFT active matrix method Display element a-Si, TFT active matrix method
) Display colour 262144 Display colour 262144
Display panel .
No. of dots 800 (W) x 600 (H) dots Display panel No. of dots ) 800 (W) x 600 (H) dots )
Active display area 170.4 (W) x 127.8 (H) mm . NTSC signals are displayed on full screen by scaling.
Drive system One-way cold cathode fluorescent tube Active display area 170.4 (W) x 127.8 (H) mm
Backlight Operating life Approx. 50000 hours (average) Drive system One-way cold cathode fluorescent tube
p 9 (When installed in an upright position under 25°C ) Backlight Operating lfe  Approx. 50000 hours (average) .
Input signal Analog RGB signal (0.7 Vp-p, 75 ©2), Horizontal /vertical synchronization signal (When installed in an upright position under 25°C)
Input/Output | Input signal mode 800 (W) x 600 (H), Vertical frequency: 60 Hz Input/Output Input signal NTSC composite signal (1.0 Vp-p,75 Q)
Connector High-density D-sub 15-pin female (3-way, inch screw) Connector RCA pin-jack (1 each for In and Out)
Power supply voltage 24VDC +10% Power supply voltage 24\VDC +10%
Current consumption 1 A max. Current consumption 1A max.
Ambient temperature 0to 40°C Ambient temperature 0to 40°C, No freezing
Relative humidity 351085% Relative humidity 35 to 85%, No condensation
: Panel-mount type - only the front face is dust-proof and ; Panel-mount type - only the front face is IP65-rated
Construction sp%gsh—pm& equivalent to IP65 ’ BB e BT dustproof and splash-proof construction.
Weight Approx. 1200 g Weight Approx. 1200 g

* Optional: Monitor cable (3M) OP-66842

STVH3HdIHAd
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| Dimensions | Uit

LCD Monitor LCD Monitor Monitor Mounting Stand
CA-MP81 Panel thickness: CA-MN81 Panel thickness: OP-42278
241.2- 1.0t04.0 2412 ——n 1.010 4.0
(Dimension of mounting bracket)| (Dimension of mounting bracket)|
e 230 — o — . 230 Mounting
Mountin
151 j brackglg 151 bracket ’-; 230 4-‘
= - Mounting i L + sorew , s 45
(Dimension of LS T B - L S B %s. 5 l
mounting bracket) | 127.8 | | j mg‘m?\nstggcget) 127.8 | | i T
1912 Effectve § 1 1 4 05 ] untng (Effective J + 1 | e — T
display ; | | 1912 d|5p|a{ ) | ) T 236 1102
area) i i J 180 e . i ~— '
180 u;l,,,+,,,\’* u;w,,,J(,,,J’ 146 ‘ l
} N | ] N |
T ‘ T @) | 130
k— 156 ——| f— 156 — - 210
1704 6 %4 170.4
(Effective display area) (Effective display area)
‘_‘ 109.2 144.6—~ 144.6 —
30°
17— 71—
775 75 & 775 75 & -
e A*N\\Y\'-‘JQ\ g N A*\"\w 59 N
‘ ‘ @2" ‘ ‘ @e@
— e 2 P— e 39 -
74,5 x° 7$5 xo° 93.5
) — . 243 935 . 2457 . 224 :
525 37 (T . 37 g
t I 1= ! | = Pole-mounting Bracket for Monitor
38 -
315 L 762 ] J&:; 315 | 762 ] - | OP-42279
L— 135 L—1275 1
* When OP-66842 is ©72) Reterence values (X)—-‘
connected (When a cable of
3 d.
Panel cutout Panel cutout mmis used) Pole
r‘; 255 4" - 255 diameter
‘ J T ‘ J T
| |
205 205
f l l Pole diameter X Z
1695 %1 = 169.5 %1 — 520 9 3
0 0 930 04
| b 040 0
050 1
L219-551*J k219.53‘a 20x 0!
30x 05 2

5.5" LCD Colour Monitor CV-M30

C€

MODEL CV-M30
Display screen size 55" 111.36 (W) x 85.52 (H)mm
LD panel Ng. of dots 320 (W) x 240 (H)dots
Display colour Full colour
Drive system TFT active-matrix system
Video input NTSC composite signal 1.0 Vp-p 75 @
Power supply voltage 24\DC £10%
Current consumption 700 mA max.
Ambient temperature 0to 40°C, No condensation
Relative humidity 35 to 85%, No condensation
) Weight Approx. 570 g

| Dimensions | e

CV-M30 PANEL CUTOUT

Panel thickness
1.0t02.0 Mounting  Mounting
— 125 — «T bracket screw 189
[7T7,
137 Y +1
(Dimension 51 12475
of mounting
bracket) 128
83 | —155 51— 158
(Effe \‘v‘e isplay area) 20° ||l
130 T 40 fi-1
| ‘ 90° ||
— 111 d(EIIVecﬂve _ 7 52 —
L 160 isplay area)

L—— 175 (Dimension of
mounting bracket)
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24 VDC Power Supply Unit CA-U3

*1: Specified with the rated input voltage
(100 or 200 VAC) and 100% load applied.

*2: Automatic recovery occurs after dropping.
When output is interrupted, wait for 1 minute
or longer after the input is turned off, and then
turn on the input for recovery.

*3: Output is cut off by an amplitude interrupting
system. When output is interrupted, wait for 1
minute or longer after the input is turned off,
and then turn on the input for recovery.

120—-‘

el

MODEL CA-U3
Rated input voltage 100 to 240 VAC (+10%), 50/60 Hz
Efficiency 78 to 80% (typical)
Rated input current 2.1 A max

L%%l:ititions Power factor (100/200 VAC) 0.99/0.95 (typical) with maximum load applied
Leakage current (100/200 VAC) 0.4/0.75 mA max.
Rush current (100/200 VAC) 18/36 A max. (at 25°C cold start)
Qvervoltage category Il
Rated output voltage 24\DC
Rated output current 6.0 A (Total of 3 output terminals)
Ripple/noise voltage 1% (p-p) max.

Output < [Input fluctuation 0.4% max.
Load fluctuation 0.7% max.
Starting time (100/200 VAC)*" 1300/700 ms max.
Output holding time 20 ms min. (100 to 240 VAC)

. Overvoltage*’ Constant current drops or output is cut off at 7.9 A or higher.

Protection = -

Overvoltage Provided

Ambient temperature

-10to +55°C (No freezing) (Refer to derating characteristics)

Relative humidity

25 to 85%, No condensation

Pollution level

2

Withstand voltage

3.0 KVAC 50/60 Hz/1 min (Input-output) 2.0 KVAC 50/60 Hz/1 min (Input-GND)
500 VDC/1 min (Output-GND)

Impact resistance

300 m/s”, 2 times for each direction of 3 axes

Vibration resistance

10 to 55 Hz, Double amplitude of 1.5 mm max.2 hours each in X, Y, and Z directions
(9.8 m/s” max. when mounted on a DIN-rail)

Insulating resistance

100 MQ min. at 500 VDC (Input-output) (Input-GND) (Output-GND)

Safety standards

UL60950-1, UL508, CAN/CSA C-22.2 60950-1-3, EN60950-1

Noise terminal voltage

FCC part 15B class A, EN55011 class A

Radiated interference field strength

FCC part 15B class A, EN55011 class A

Limits for harmonic current emissions

Conforms to EN61000-3-2.

Weight

Approx. 700 g

Front mounting
(with OP-42174)

Bottom mounting
(with OP-42175)

Unit: mm

Side mounting
(with OP-42176)

60—

§ 7.62
:

10 1123 5
%& 655
|

'ﬁ@

—63—

168.5 2
15 5
=17 I
|
=40~ 12.5 t=2
5 4x05 122
28

Mounting hole
4 x M3, d=6 max.

Camera Adjustment Stage CA-S2040

Specifications

A compact and light XY
stage mounted between
the camera and the

base. It allows easy, fine
adjustment of the camera
position when a high
magnification lens is used.

MODEL CA-S2040
Shift amount | Short a8 <10 mm
| Long axis +20 mm
Scale display Display resolution 1 mm (0.1 mm with a vernier scale)
Thread pitch 0.7 mm/turn (both short and long axes)
Maximum load 1.5 kgf
Lock mechanism Locking screw fixing, appropriate tightening torque: 30 cN-m
Operating ambient .
Environmental | temperature 01050°C
TR Eﬁfnr%ti'&g ambient 35 to 85%, No condensation
Weight 2509

Movable range =20

Unit: mm
375 4 x M3, depth: 6 max. 4 x M3,
* (Threaded hole on the stage) depth:
8 8 max.
9
35
9l
o o l
Screw for adjustment 5
(Hex-head, edge: 2.5) 70

Screw for lock
(Minus, thickness: 0.8, depth 1.1)

Movable range =10

- — i
1 |
o | Attachment for !
P =L mounting camera 73 W H 1
-- -1 |
1 g ! af - |
! i
L _ I 35
””” — Ly
| 2 L]
80 10— g —I10
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