/

*FASTUS is a product brand of Optex FA.

High-Accuracy Laser Displacement Sensor

CDX Series

User’s Manual

Before using this product, please read this manual carefully.
Keep this manual at hand so that it can be used whenever necessary.

Store the manual in a safe location.

OPTEX FA CO,,LTD.






Introduction

Thank you for purchasing the CDX Series High-Accuracy Laser Displacement Sensor. This manual
contains the information necessary for using the CDX Series High-Accuracy Laser Displacement Sensor.
Read this manual thoroughly before using the product to ensure correct product use with full understanding
of the functions and performance of the product. Also, after you have finished reading this manual, store it
safely for future reference.

» Trademarks and registered trademarks appearing in this manual are the property of their respective
owners.

» The copyright of this user’s manual is owned by Optex FA Co., Ltd. All the contents contained herein are
protected by copyright law. Unauthorized copying of this manual is strictly prohibited.
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Safety Precautions

This manual uses the following symbols to display safety precautions for ensuring safe operation of the CDX
Series high-accuracy laser displacement sensor.
Precautions listed here describe important information about safety. Make sure to follow them accordingly.

B Safety Symbols

The safety symbols and their meanings are as follows.

Indicates that any improper operation or handling may result in moderate or minor injury,
and in rare cases, serious injury or death. Also indicates a risk of serious property
damage.

Indicates that any improper operation or handling may sometimes result in moderate or

AC&UtIOn minor injury or property damage.

B Notes

This product cannot be used as protective equipment for the purpose of protecting the human
body.

Do not disassemble, repair, modify, deform under pressure, or attempt to incinerate this product.
Doing so may cause injury or fire.

Do not use this product in water or in a location where it may be exposed to water. Do not use
this product if wet.
Doing so may cause a fire or damage the product.

This product is not explosion-proof and should not be used around flammable or explosive gases
or liquids.
Doing so may cause ignition resulting in an explosion or fire.

Do not use air dusters or any spray that uses flammable gas around the product or on the inside
of the product.
Doing so may cause ignition resulting in an explosion or fire.

Do not install this product or its cables in any of the following locations.

Doing so may cause a fire, damage, or a malfunction.

. Locations where dust, salt, iron powders, or vapor (steam) is present.

. Locations subjected to corrosive gases or flammable gases.

. Locations where water, oil, or chemical splashes may occur.

. Locations where heavy vibrations or impacts may occur.

. Locations where the ambient temperature exceeds the rated range.

. Locations subject to rapid temperature changes (or where condensation occurs).
. Locations with strong electric or magnetic fields.

. Outdoor locations or locations subject to direct light.

O ~NO O WN -

Do not use the product at voltages or with AC power supplies that exceed the rated voltage.
Doing so may cause a fire or damage the product.
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What to do in the event of a malfunction such as smoke being emitted from the product
If you detect any malfunction including emission of smoke, abnormal smells or sounds, or the
body becoming very hot, immediately stop operating the product and turn off the power.

Doing so may cause a fire.

Repairing the product is dangerous and should in no way be performed by the customer. Contact
an Optex FA sales representative for repairs.

What to do if water enters the product
If water or any other liquid enters the product or the cable, immediately stop operating the
product and turn off the power. Using the product in this condition may cause a fire.

ACaution

Do not touch the product or the cable with wet hands. Doing so may damage the product.

Follow the instructions in this manual or the specified instruction manual when wiring the product
or the dedicated controller for the correct wiring method.
Incorrect wiring can damage the product or the controller, or cause a malfunction.

Use the dedicated cable for connecting the product.
Use of anything other than the dedicated cable may cause a malfunction or damage the product.

Route wiring separately from high-voltage circuits and power circuits.

If the wires are routed together, induction may occur, which can cause a malfunction or damage
the product.

If this is unavoidable, use a conductive object such as a properly grounded conduit as a shield.

Install this product as far away from high-voltage equipment, power equipment, equipment that
generates large switching surges, welders, inverter motors, or any equipment that can be a
source of noise.

Install the product and the dedicated controller securely.
Ensure that any lock mechanisms available have been locked before use.
Failure to ensure secure installation can result in the product falling and becoming damaged.

Tighten mounting screws to the torque specified in this manual.

Do not twist or apply stress to the cable. Doing so may damage the cable or the connector.
In addition, install the cable while ensuring that the minimum bend radius or more is secured.

Do not drop the product or subject the product to strong impacts. Doing so may damage the
product.

During operation, this product becomes very hot. Do not touch it for long periods of time.
Doing so may cause a low-temperature burn.

Use the product and dedicated controller within the rated ranges.

S>pPo>eePbbPbPe

Make sure to turn the power off before connecting or disconnecting the cable.
Connecting or disconnecting while energized may damage the product.

Safety Precautions iiii I



ACaution

When connecting the cable, make sure to hold it by the connector portion, and do not apply

A excessive force to the cable.

When disconnecting the connector, be careful not to touch the terminals inside the connector,
and do not allow foreign objects to enter the connector.

B Handling Precautions

1. After carefully considering the intended use, required specifications, and usage conditions, install and use
the product within the specified ranges.

2. Due to advances in technology, published content, including the hardware, software, and system
information published in this user’s manual are subject to change without notice.

3. When using this product, it is the responsibility of the customer to ensure necessary safety designs in
hardware, software, and systems in order to prevent any threat to life, physical health, and property due to
product malfunction or failure.

4. This product is not intended for use with nuclear power, railways, aviation, vehicles, medical equipment,
food-handling equipment, or any application where particular safety measures are required. Absolutely do
not use this product for any of these fields.

5. This product cannot be used in applications that directly or indirectly detect human bodies for the purpose
of ensuring safety. Do not use this product as a detection device for protecting the human body.

6. Do not use this product for the development of weapons of mass destruction, for military use, or for any
other military application. Moreover, if this product is to be exported, comply with all applicable export laws
and regulations, including the "Foreign Exchange and Foreign Trade Act" and the "Export Administration
Regulations," and carry out the necessary procedures pursuant to the provisions therein.

7. For more details on conformity to the Restriction of Hazardous Substances Directive for this product,
please contact an Optex FA sales representative.

Before using this product, fully examine the applicable environmental laws and regulations, and operate
the product in conformity to such laws and regulations.

Optex FA does not assume any responsibility for damages or losses occurring as a result of
noncompliance with applicable laws and regulations.

B Precautions for Laser Use

ACaution

» This product emits a Class 1 visible laser beam that is compliant with JIS C6802 / IEC60825-1 laser safety
standards.

« If this product will be exported to the United States, approval must first be obtained from the FDA (Food
and Drug Administration), the laser regulating body of the United States.

 Areport for this product has been submitted to the CDRH (Center for Devices and Radiological Health).

» Do not look directly at the laser beam or intentionally shine the laser beam in another person's eyes. Doing
S0 may have adverse affects on the eyes, including temporary blindness.

« If installing this product in your own equipment, ensure that the product is properly handled according to
the laws and regulations of the relevant country or region.

» This product does not have a function that stops the emission of light from the laser during disassembly.
Do not disassemble the product.
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Precautions When Using This Product

Outside of Japan

CDX Series sensor heads are subject to “Export Trade Control Order Appended Table 1 2-(12)

Measurement devices (including machine tools with a measurement function).”
If using these products internationally, we ask that you fill out the suitable applications when exporting these

products.

Optex FA has prepared products to which limits on resolution have been added to enable their non-

applicability to the Export Trade Control Order.

Model

Resolution

Repeatability

CDX-L15A

CDX-LW15A

CDX-30A

CDX-W30A

CDX-85A

CDX-W85A

CDX-150A

CDX-W150A

0.25 um

0.25 ym

Precautions When Using This Product Outside of Japan
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Expressions Used in This Manual

This section explains the expressions used in this manual.

Caution Indicates an item that requires special attention during operation

MEMO Indicates information that is useful to know during operation

M Included Screens
Screens included in this manual are subject to change without prior notice for product improvement

purposes.
We appreciate your understanding.

I viii Expressions Used in This Manual
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Product Overview

This section explains precautions regarding the configuration of the CDX Series and
usage as well as preparations that must be performed before use.

Be sure to read this section thoroughly before using the product.




1-1 System Configuration

In addition to being usable as a standalone device, the product can be used connected to a CDA Series
displacement sensor control unit.

CDX Series

Head extension cable

Branch
connector

|§|4‘414_

2. Web Settings Screen and
Function Details

4. Ethernet Communication

Open-ended cable

« Various settings

» Acquiring measurements
* Acquire storage data

* Power 1

» External input

CDA Series

» Power
* Analog output

*1/0
w *CDX Series products do not support CC-link communication.

3. Configuration of Settings When Using with CDA Series

I 1-2 System Configuration



1-2 Included Items

Before using this product, confirm that the following items are contained in the package.

Sensor x1 Branch connector x1 Connector cap x1

(attached to the connector)

Washer, M4 nut x2 Instruction Manual x1

©
©

Q

,A
50
.
50

@@ @@

Included Items
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1-3 Cables

® Head extension cable (M12-8 pole connector on both ends)

L
T~

DSC-1208-G02MA (2 m)
DSC-1208-GO5MA (5 m)
DSC-1208-G10MA (10 m)

Caution

® Ethernet cable (4-pole M12 connector — RJ45 plug)

L~
~T

SSL-2J04-G02MER (2 m)
SSL-2J04-GO5MER (5 m)
SSL-2J04-G10MER (10 m)

® Open-ended cable (4-pole M12 connector — Open-ended)

Up to two extension cables can be connected to each other for use.
When connecting CDA Series products, the maximum extension length is 10 m (including the head extension cable
plus the CDA cable).

—=

~L—~
T

YF2A14-020VB3XLEAX (2 m)
YF2A14-050VB3XLEAX (5 m)

No. Color Description
1 Brown 24 VDC
2 White External input (NPN)
3 Blue GND
4 Black External input (PNP)
| 14 Cables



® CDA cable (4-pole M12 connector — 4-pole M8 connector)

E )) | p—
= (L =
—H \\ — —
DSL-1204-G02M Cable length: 2 m *Robot cable specification

DSL-0804-G02M Extension cable length: 2 m *Robot cable specification
DSL-0804-G0O5M Extension cable length: 5 m *Robot cable specification

Caution
The maximum length for the head extension cable plus the CDA cable is 10 m.

® Branch connector (with cap)

%

[T
O

I

SYL-1208-GOM
*Identical to connector shipped with the product.

Cables

15 ||
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1-4 Names and Functions of Parts

Number

Name

Function

1

Status LED

Lights up or flashes according to the operation status of the sensor.
Laser OFF: Flashes blue
Alarm status: Flashes red (when reception of light cannot be confirmed)
*When measuring a transparent target, the LED will flash twice if there is no specified surface.
Control output: Lights up orange (when any output is ON)
Lights up green (when any output is OFF)

Communication LED

Lights up green when Ethernet communication is established.

Initialization
button

Remove the screws to access the initialization button. Hold down the button with an Allen wrench
(approximately 2 mm), a screw (approximately M2), or a similar flat-tipped object to reset all the settings.
When initialization is finished, be sure to return the screws to their previous locations and tighten them in
order to waterproof the product.

(Tightening torque: 0.08 N-m or less)

Status LED
operation

Length of time the

button is pushed getion

Description

Less than 1 sec | (None) (No change) The change may not be applied if the

button is not pressed long enough.

IP address
initialization
(static IP)

IP address
change (DHCP)

1 to less than
5 seconds

Flashes orange
(slow)

The IP address will be changed to
“192.168.0.10.”

Set the IP address to DHCP and
acquire the IP address.

5 to less than
10 seconds

Flashes green
(slow)

Initialize all
settings

10 seconds or
more

Flashes green
(fast)

All settings are returned to their
factory default settings.

Cable

Connects to the head extension cable or the branch connector.

Laser exposure
window

The light from the laser is emitted here. Absolutely do not look into this window.

Laser light
reception window

The reflected laser light enters this window. During measurement, ensure that this window is
not blocked.

A Caution

When using the sensor, never look into the laser exposure window (5). Doing so may have adverse affects

on the eyes, including temporary blindness.

| 16
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1-5 Mounting the Head

A Caution

Please note the following when handling the sensor head cable or extension cable. Subjecting the cable to

excessive stress may cause the cable to break.

* Do not pull on the cable with forces of 30 N or more.

» Do not bend the cable at radiuses of 60 mm or more.

* Ensure that the cable is not bent at any position less than
10 mm from the sensor head.

» Tighten the sensor head mounting screws (included
screws or the like) with a tightening torque of no more
than 0.8 N-m.

Excessive tightening torque may damage the sensor head.

R60 mm or more

B Mounting method

Use the included screws and other components to mount the head to the wall or to a bracket.

Installation typically consists of either “diffuse reflection installations” or “specular reflection installations,”
which are used for measuring transparent glass, mirror surfaces, or the like.

Select the installation method according to the workpiece that will be measured.

Make sure to change the “Installation” setting of the sensor according to the installation details. (“2-7-1
Mounting” (Page 2-32))

B Measurement range

» Diffuse reflection installation  Specular reflection installation

Mounting the Head 1-7 I
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In order to enable highly accurate and stable detections, mount the sensor as follows for the appropriate
targets.

® With height differences

@® With material/color differences

I 1-8 Mounting the Head



® With holes or recesses

® When mounted on a wall

O X

Attach the sensor head so that the window (emitting/receiving surfaces) is parallel to the detection target.
Adjust the target so that the spot aligns with the detection position, and check whether the status LED lights
up orange or green.

& Caution

m Warmup
Wait approx. 30 minutes after turning the power ON before using the product. Measurements performed
directly after turning ON the power will gradually drift (change) over time.

m Effects of Ambient Temperature
Changes in ambient temperature can cause measurement errors. Ensure a constant ambient temperature
at all times. If the ambient temperature changes abruptly, approx. 60 minutes is required for the
temperature inside the device to become uniform.

m Effects of Dirt and Dust
Measurement errors may occur due to dirt or dust as well as water or oil.
» Should the glass cover or the surface of the measurement target become dirty, clean it by blowing it with
clean air.
« If the glass cover becomes excessively dirty, wipe with a soft cloth.

Mounting the Head 19 I
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Web Settings Screen and Function Details

The CDX Series of products includes a Web server function that allows settings to be
viewed and configured using a Web browser.
This section explains how to configure the settings and explains in detail more about

each function.




2-1 Checking the IP Address on CDX
Series Products

CDX Series products are set to DHCP (Dynamic Host Configuration Protocol) by default, meaning the IP
address is obtained automatically when the network is configured.

To learn the IP address, contact your network administrator.

The IP address can also be checked/configured using the dedicated tool (CDX Seeker).

2-1-1 Using CDX Seeker

CDX Seeker is a dedicated tool for searching for CDX Series products within a network and verifying/
configuring the IP address settings of any products found. Access the Optex FA website to download the
software for free.

Optex FA website: http://www.optex-fa.com/

Caution

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of COXSeeker on all public, private and domain
networks.

i Name: CDXSeeker
[
Bl

Publisher: SICK OPTEX
Path: I:\odx seeker.exe

Allow CD¥%Seeker to communicate on these networks:
Domain networks, such as a workplace network

|| Private netwarks, such as my home ar work netwark

[ ] Public netwaorks, such as those in airports and coffee shops {not recommended
because these networks often have little or no security)

What are the risks of allowing a program through a firewall?

’ @A_Jlowamess ] l Cancel ]

When first launching CDX Seeker, the “Security Alert” may be displayed.
1 To use the software, click “Allow access.”

@8 MEMO 90

CDX Seeker will search for CDX Series products physically connected to the same network segment.

I 2-2 Checking the IP Address on CDX Series Products



Once the software is launched, a search for all CDX Series products on the network will begin automatically.

1 2 3 4 5 6 7
| O e ekt o o oo arg retwork 1 L =
ile  Meblrork  Sensor
E= 1)]2.20 L] | FAST JS
produd ip addr description ( —
CDX TGO UZIEL m 16T TIRE NI T0R el
292 (Ul it R |

conﬁg

[EFR] o LIFE

easy arithmetic monitor
- - 0.000000 mm
Number Item Description
1 Broadcast display When operation is being carried out correctly, “BCAST” will flash.
2 Product Displays the CDX Series product model.
3 | Version Displays the CDX Series firmware version
4 Mac address Displays the Mac address of the CDX Series product.
5 | IP address Displays the IP address of the CDX Series product. Press “Setting” to display the
menu for changing network settings.
6 Description Use this function to provide any additional notes. Double-click to edit.
Measured value The current measurement results will be displayed.
8 Easy arithmetic You can add/subtract the measured values of multiple sensors. Select the sensors
monitor from the lists, and then click the “+” or “-” mark to switch the type of calculation.

B Opening the CDX Settings screen

To view the settings and actions of a CDX Series product, click the “WEB” button for the in the list to display

the measurement screen for that CDX Series product.

B Changing the IP address

Press the “Setting” button from the menu to bring up the IP address update menu for the sensor.

Change the address and press “OK” to change the communication settings immediately.

There is no need to restart the CDX Series product.

Change sensor IP address

© Dynamic (DHCP)
© Fixed

1P address 192.168.133 ==
netmask 255.255.255.0
gateway 192.168.7 M= 1

Checking the IP Address on CDX Series Products
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2-1-2 When you cannot connect with CDX Seeker

When performing the CDX operation test, you can operate the web screen by connecting the Ethernet cable
of the CDX Series directly to the Ethernet port of a PC.
In this situation, you may not be able to connect with CDX Seeker due to the PC settings.

If that is the case, connect according to the procedures shown below.

-\

—-)

Caution

Before changing the network settings, record the current settings and return to these original settings when
connecting to the network again.

Failing to do so may prevent you from connecting to or damage the network.

Method 1

Press the initialization button on the CDX and set the IP address so that it is obtained

automatically (DHCP).
* For the position of and details on the initialization button, see “1-4 Names and Functions of Parts”
(Page 1-6).

Length of time the . Status LED oy
. Action . Description
button is pushed operation
5 to less than IP address change Flashes green Set the IP address to DHCP and acquire
10 seconds (DHCP) (slow) the IP address.

Wait approximately 10 seconds, and then turn off the CDX.

Connect the CDX and the PC, turn on the CDX, and then wait for it to start completely. (The
Power lamp flashes red with no workpiece.)

Start a web browser (Internet Explorer or Chrome) and enter “169.254.0.11” in the address
field.

Method 2

Press the initialization button on the CDX and set the IP address to the static address

“192.168.0.10.”

* For the position of and details on the initialization button, see “1-4 Names and Functions of Parts”
(Page 1-6).

Length of time the . Status LED oy
. Action . Description
button is pushed operation
1 to less than IP address Flashes orange The IP address will be changed to
5 seconds initialization (static IP) | (slow) “192.168.0.10.”

Wait approximately 10 seconds, and then turn off the CDX.

Connect the CDX and the PC, turn on the CDX, and then wait for it to start completely. (The
Power lamp flashes red with no workpiece.)

I 2-4 Checking the IP Address on CDX Series Products



3 Change the IP address settings on the PC.
Click the Windows Start button, and then click “Control Panel” to open it.

Getting Started

Connect to a Projector sick optex

Documents
Calculator E =

Pictures

Sticky Motes

Music
Snipping Tool

] Computer
")fﬁ Paint
“ APS Viewer

g,j’ Windows Fax and Scan

— Click

Devices and Printers

Default Programs

% Remote Desktop Connection
Help and Support

@,‘ Magnifier

» All Programs

| |55:rm" programs and files ye |

s|ie}ag uoijoun4 pue usalog sbuneg qomm

4 Click “Network and Internet” to open it.

k)55 > Control Panel + ~ |earch Control Panel

Adjust your computer’s settings View by:  Category ~

User Accounts

@] System and Security
@' Change account type

@ Review your computer's status
Back up your computer
Find and fix problems Appearance and Personalization

Change the theme

ﬁ’ Network and Internet h Change desktop background
Li

View network status and tasks

Adjust screen resolution
-2 Choose homegroup and sharing options I

./ Hardware and Sound Clock, Language, and Region

%‘ View devices and printers 2
Add a device _
#%W, Easeof Access
o=y Programs 'U Let Windows suggest settings
k 4 Optimize visual display

Change keyboards or other input methods

Uninstall a program
Get programs

Click

Checking the IP Address on CDX Series Products 2-5 I



Click “Network and Sharing Center” to open it.

z ’ T b Control Panel + Network and Internet + X Search Control Panel

Control Panel Home

System and Security
Network and Internet

Network and Sharing Center
View network status and tasks
View network computers and devices

Connect to a network

Add a wireless device te the network

Click

Hardware and Sound
Programs
User Accounts

Appearance and
Personalization

Cleck, Language, and Region

Ease of Access

HomeGroup
Choose homegroup and sharing options

Internet Options
Change your hemepage

Manage browser add-ons

Delete browsing history and cookies

Click “Local Area Connection” to open it.

e )

€ - tf <« Network and Internet » MNetwork and Sharing Center - Search Control Panel

Control Panel Home

Change adapter settings

Change advanced sharing

View your basic network information and set up connections

L "]

FAPCA08

Jo

optex-fa.com

See full map

Internet

-

| 26

Connect to a network

Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.

S

P B SRR LR SR S

Internet Options

Windows Firewall

settings
9 (This computer)
View your active networks Connect or disconnect
optex-fa.com Access type: Internst 3
Domain network Connection @ Local Area Connection —— CIle
Change your networking settings
?l Set up a new connection or network
. Set up a wireless, broadband, dial-up, ad hec, or VPN connection; or set up a router or
See also access point.
HomeGroup

Click “Properties” to open it.

1
General

Connection
IPv4 Connectivity: Internet
IPv6 Connectivity: No Internet access
i Media State: Enabled
[ Duration: 00:06:34
Speed: 1.0 Gbps

Activity
Sent — g!l —— Received
-4
Bytes: 3,761,425 | 31,144,175
[ Sropertes || Gjpsebie [ Dogose |
—

Click

Checking the IP Address on CDX Series Products



8 Select the (TCP/IPv4) item, and then click “Properties” to open it.

P S e
U Local Area Connection Properties

Networking | Sharing

Connect using
l‘n.‘ Intel(R) Ethemet Connection 1217-LM

This connection uses the following items:

% Client for Microsoft Networks -
g\“lrtuaIBox NDISE Bridged Metworking Driver B
48005 Packet Scheduler L
Q File and Printer Sharing for Microsoft Networks T
-4 Broadcom Advanced Server Program Driver

)|

(o] i lebmemmt Dot sl Vimemisme £ 7TOD ADCL

(» - } Select
— i
Uninstal l Properties ] Clle
Description

Transmission Corttrol Protocol/Intemet Protocol. The defautt
wide area network protocol that provides communication
across diverse interconnected networks.

9 Set the IP address to “192.168.0.20” and the Subnet mask to “255.255.255.0,” and then
click [OK].

Internet Protocol Version 4 (TCP/IPvd) Properties &‘%
General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

s|ie}ag uoijoun4 pue usalog sbuneg qomm

() Obtain an IP address automatically
(@) Use the following IP address:

IP address: 192,168 . 0 . 20| E P add
nter address
Subnet mask: 255,255,255 . 0
[192.168.0 . 20]
Default gateway:

Subnet mask
Obtain DNS server address automatically

(@ Use the following DNS server addresses: [255 . 255 . 255 . 0]

preferred DNS server:

Alternate DNS server:

[ validate settings upon exit
[ oK. I Cancel ]

|
Click

10 Start a web browser (Internet Explorer or Chrome) and enter “192.168.0.10” in the address
field.

Checking the IP Address on CDX Series Products 2-7 I



2-2 Connection Using a Web Browser

All of the following Web browsers can be used for the CDX Series Web settings screen.

Supported Web browsers

Browser name Version
Internet Explorer Version 11 or higher
Google Chrome Chrome 49 or newer

Launch the browser and enter the verified or configured IP address in the address bar.

PO~ @—+| 7/ Factory automation

QORTEX
OPTEX FA CO., LTD.

Displays the settings screen for the CDX.

COX 85mm type Language/Si

enEnglish v

/
™ 0.122802mm P - mm [P%

B Distance monitor

Distance menitor

Output monitor
Measurement
/O Settings
Device

‘Communication

Storage
CH1
Information Meas. Type Displacement
| ofiset || ofiset || ofset ||  ofiset |
Expert
Clear Clear Clear Clear
Hold set OffSet Al
| Holdreset | Clear All
[T secidiv MIES i V[ ~[ ™
‘Qutput monitor
1 M
‘Copyright(c)OPTEX FA CO.LTD. All Rights Reserved.
< >
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2-3 Screen Flow Chart

This section provides a rough screen configuration and the switching method.

‘ / COX s5mm type Language/Si : | enEnglish /v

P 0.172602mm B ——mm P ——mm P ——mm ) () S

Distance monitor
(oo |
Distance monitor
Output monitor
Measurement
3 — 10 Settings
Device
Communication
Storage o
Information Meas. Type Displacement
[ ofiset Il OffSat Il OffSet Il OffSet ]
St Clear Clear Clear Clear
Holdset || OffSet All ]
[ Holdreset [ Clear Al ]
[1 secidiv <Xt vl V[ V][ v
Output monitor
N T N O N
| M
‘Copyright(c)OPTEX FA CO_LTD. All Rights Reserved.
< >
Number Name Part
1 Change language Switches the language used onscreen. (Initially set to “English.”)
2 Measurement results Displays the measurement results for each channel.
3 | Tab Shows the settings in a list.
Click an item to move to the screen for setting or checking that item.
4 | Display setting Allows display settings for measured values to be changed.
» No. of display digits: Sets the number of digits to display.
 Display unit: Selects the display unit for numbers from “mm” and “um.”

Screen Flow Chart
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2-4 Monitor Screen

/ COX 85mm type Language/Si& : | enEnglish v
B 0.122602mm I8 ———mm P~ mm B mm [
A
Distance monitor
Distance monitor
Qutput monitor
Measurement
/0 Settings
Device
‘Communication
Storage
Information
Expert
[1s
Output monitor
v
Copyright(¢)OPTEX FA CO.LTD. All Rights Reserved.
< >

Displays the operating status.
This screen also allows users to check measurement results, judgment results, and trend graphs.
Some settings, such as applying/releasing a hold and changing thresholds, can be changed from this screen.

2-4-1 Offset input Clear

By setting a reference dimension as the offset value and then using the offset function while measuring a
reference workpiece, users are able to set the current measured value as an offset value (reference value).
When turning offset ON, move to the position of the displayed value or measure a reference workpiece. Also,
click “Clear” to clear (delete) the offset.

* ON: The offset operation will be performed. The measured value will become the offset value.
» Offset All: The offset operation will be performed for all channels.
 Clear All: The offset will be cleared for all channels.

2-4-2 Hold set/Hold reset

Each time you click “Hold set,” the hold operation is executed or cleared.
Also, click “Hold reset” to clear (delete) the internally stored hold value.

I 2-10 Monitor Screen



Changes the graph’s display scale.

When you change “sec/div” the magnification rate of the horizontal axis changes.

Change “X1” and similar parts for each channel to change whether these parts are displayed and to change
the magnification rate of the vertical axis.

Monitor Screen 2-11 I
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2-5 Measurement Screen

7 R ——
B -0.00804m B o B o PO

Light distribution
Monitor
Measurement
Light distribution . .
Measurement settings Received Ilght
Channel settings H Scale - [xf V]V Scale Mask - waveform
Mask 1 -
10 settngs o R0 |
vesk2:o 10|
Device Maska:o |-0 |
. . Mask 4 - -
Communication El El
Storage
Information
Measurement settings
Expert
Section Parameter Description
Sampling period BDusec |50 usec|link
Measurement range v link
Upper limit | usec link
Lower limit | usec link
Measuring object [Standard_v] link
Synchronization mode | None V| link
Detection order link
Operator [Not use(A) v iink
Calculation target [0.0.0.0 ] |ink

Configures the basic settings for measurement.

The CDX Series receives the reflected light of the laser it emits and uses that reception position to measure
the distance to the workpiece. This screen allows users to check the received light waveform that represents
the receiving status of the sensor. (See the previous figure.)

The peak positions of the received light waveform represent the distance to the applicable target.
Peaks recognized by the CDX sensor will be displayed on the received light waveform such as by “P1.”

Viewing received light waveforms ( )
Sensor
---—-Peak 1 -----ooo
.’/ o Peak2 ----------------- -——-\ Laser beam
i :’ — 1 Reflective
T : | | | surface
i : . 2
> i |
c
8 ﬂ ” - 3
£ 1 | e |
= | |
2 i |
= 1N .
2 : ! Actual workpiece
o J i |
3 U
ne : : \ J
<—= Sjde close Side farthest = *When “Detection order” is set to “Near”
to the head from the head
Position
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should not be performed.

2-5-1 Mask

Sets a mask range on the light-receiving waveform inside the measurement range where measurement

Use the mask to exclude ambient noise or workpieces that should not be measured.

Areas covered by the mask are displayed in blue. Measurement is not performed for these areas.
The mask can be set in up to four locations. (See the following figure.)

Mask 1:(52 [-[156 |

-[420

Mask 2 :
Mask 3 :
Mask 4 :

+ ON/OFF

296

e Default value: OFF

Caution

Checking the received light waveform and checking/configuring the mask cannot be done with CDA series products.

H Scale : [x1 v|V Scale : [x1

w|Mask : [ On V|

Measurement Screen
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[Measurement]

2-5-2 Sampling period

Sets the time one measurement should take (sampling time). Setting a shorter time will result in faster

measurement, but because the amount of reflected light is reduced, measurement may not be possible in the
dark or with tilted objects.

The amount of reflected light can be checked from the received light waveform screen.

* 12.5/25/50/100/200/500/1000 [psec]
» AUTO: Adjusts the sampling period for the fastest measurement according to the target.
» Default value: 50

2-5-3 Measurement range (at 12.5 ps)

*[CDA menu: Crop (12.5 us)]

When the sampling period is set to the fastest setting of 12.5 s, the measurement range will become narrower.
Select the measurement range at this time.

Measurement range

26.7 to 28.5 mm (with specular
reflection installation)

CDX-L [W]15 CDX- [W] 30 CDX- [W] 85 CDX- [W]150
Near 14.0 to 14.6 mm | 25.0 to 28.1 mm 65.0to0 77.7 mm 110.0 to 134.4 mm
22.5 to 24.0 mm (with specular | 71.5 to 74.3 mm (with specular
reflection installation) reflection installation)
Center 14.4t0 15.4 mm | 27.8 to 31.9 mm 73.5t090.8 mm 124.8 to0 166.3 mm
(Initial value) 22.8 to 27.9 mm (with specular | 70.6 to 86.9 mm (with specular
reflection installation) reflection installation)
Far 15.3t0 16.0 mm | 31.1 to 35.0 mm 84.8 to 105.0 mm 150.2 to 190.0 mm

81.0 to 91.5 mm (with specular
reflection installation)

2-5-4 Upper Limit/Lower Limit

Select “Auto” for the sampling period to set the maximum and minimum sampling periods to adjust.
The actual sampling period will be automatically adjusted within this set range.

V Upper Limit
» 25/50/100/200/500/1000 [psec]
» Default value: 500

V¥ Lower Limit
» 25/50/100/200/500/1000 [usec]
* Default value: 25

| 214
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2-5-5 Measuring object

Selects the target to measure.

Normally select “Standard.”

Refer to the table shown below and select “Thin Glass” when measuring the surface displacement or thickness

of a thin glass plate or a similar object.

* The standard thickness varies depending on the material of the target.

* When you use “Thin Glass”, the linearity becomes 5 to 10 times worse.

CDX-L [W]15

CDX- [W] 30

CDX- [W] 85

CDX- [W]150

Standard thickness

0.2 mm

0.7 mm

3.0 mm

Cannot be measured

V¥ Measuring object

« Standard/Thin Glass/Standard?2
» Default value: Standard

Mainly with resin and some ceramics, the received light waveform may become wide, which may occasionally

worsen the resolution.

In this situation, select Standard 2.

® Received light waveform examples

Metal

Resin, ceramic, etc.

Measurement Screen 2-15 I
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2-5-6 Synchronization mode

Sets the measurement function used to synchronize two sensor heads for measurement.

* None: This function will not be used.

* Synchronous:  Synchronize multiple sensors for measurement.

» Anti interfere1/2: Alternates between two sensors for measurement. Use this setting when the second
laser is installed in an interference position. Set the first sensor head to “Anti interfere1”
and the second to “Anti interfere2” to measure by alternating the laser emission. The
measurement time for one measurement will need to be twice the set sampling period.

» Default value:  None

Caution
 To use this function, the following settings must be configured in advance.
* Set the sampling period for each sensor head to an identical value of 100 pusec or more.
* Set one sensor head as the “Master” and the other as the “Slave” using the setting explained in “2-8-6 Precision
Timesync” (Page 2-36).
» This setting cannot be configured with CDA Series products.

2-5-7 Detection order

Reflected light may be received from multiple locations, such as from front and rear surfaces, when
measuring certain targets (for example, transparent glass plates). The CDX Series assigns numbers in order
(1, 2, etc.) to each reflective surface.

Set whether such cases should be ordered beginning with the side closest to the sensor head or farthest
away from the sensor head.

Specifying this number allows any peak number surface to be measured.

If the specified surface (peak) does not exist, measurement will not be possible.

* Near: Assign numbers from the side closest to the head.
* Far: Assign numbers from the side farthest from the head.
 Default value: Near

Displacement sensor

Laser

7(2) |
8 (1)

For details, see “Viewing received light waveforms” (Page 2-12).

Caution
This setting cannot be configured with CDA Series products.



2-5-8 Operator, Calculation target

This function performs

calculations on the values of two sensors connected to the same network.

The sensor set as the master receives the measured value of the channel 1 output of the sensor set as the

slave and performs the set calculation with this value and the measured value of its own channel 1 output.

The channel 1 output of the master is then overwritten with the result of the calculation.

‘ Channel 1 output of the master’ + ‘ Channel 1 output of the slave’

‘ Channel 1 output of the master’

or

‘ Channel 1 output of the master’ - ‘ Channel 1 output of the slave’

‘ Channel 1 output of the master’

* + and - indicate the set operator.

All measured values are calculation targets.

Furthermore, you can obtain more effective calculations by having the two CDXs perform measurement at

the same time with the synchronized measurement function. (For details, see the Synchronization mode

section.)

® Master settings

V¥V Operator

* A: Master, B: Slave

* Not use (A):
» OverWrite (B):

- Addition (A+B):

» Subtraction (A-B):

» Subtraction (B-A):

V¥ Calculation target

The calculation function will not be used.

The channel 1 output of the master will be overwritten with the measured value of the
channel 1 output of the slave. By outputting the measured value of the master on the
channel 2 output of the master, you can handle the measured values of the master
and slave sensors just with the master.

The measured values of the channel 1 output of the master and slave will be added.
Use this in situations such as when measuring the thickness of the measuring object
by positioning it between two sensors.

The measured value of the channel 1 output of the slave will be subtracted from the
channel 1 output of the master. Use this in situations such as when measuring height
differences.

The measured value of the channel 1 output of the master will be subtracted from the
channel 1 output of the slave. Use this in situations such as when measuring height
differences.

Set the IP address of the slave. (You can use CDX Seeker or a similar piece of software to find the IP

address.)

® Slave settings
Set the operator to “Not use (A)” and the calculation target to “0.0.0.0.”

Measurement Screen 217 I
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[Channel setting]

With the CDX Series, up to four channels (Ch 1 through Ch 4) can be set within the sensor, with each
channel capable of independently configured measurement operations and output judgment.
The following items can be configured independently using Ch 1 through Ch 4.

@8" MEMO 00

When using a CDA Series shared displacement sensor amplifier, only Ch 1 on the CDX Series will be configurable.
There is no relation between “Channel 1/2” of CDA Series and “Channel setting” of CDX Series.

2-5-9 Channel On/Off

Set this channel or another channel for use.
Channel 1 is usually ON.

* OFF: Not used
* ON: Use
* Default value: ON

Caution
This setting cannot be configured with CDA Series products.

2-5-10 Measurement type

Sets the functions for measurement to use for the channel.

» Displacement: Measures the distance between the sensor and a specified point. [Unit: mm]

* Thickness: Measures the distance between two points on a target with multiple reflective surfaces,
such as a plane of glass. [Unit: mm]

* Velocity: Measures the velocity. [Unit: mm/s]

 Default value: Displacement
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2-5-11 Peak number

*[CDA menu: Peak No.]

Specifies which surface (peak number) of a target to measure.
* No. 1 to No. 8: Specify each peak.
 Default value: 1

E Caution

E For example, when measuring two overlapping panes of glass, if the back of the first pane of glass (second reflective
1 surface) and the front of the second pane of glass (third reflective surface) are close together, the sensor will not be

E able to recognize the surface and instead recognize the entire target as one reflective surface.

i To see how the sensor recognizes the reflective surfaces, check the light-receiving waveform.

1

1

1

i ; | First glass pane 1 1

E 3 v m (23) mp (2)

i 4 | Second glass pane | ' 4 ?II

' 4 3

1

E The two reflective surfaces The sensor detects the target
! are extremely close together. as one reflective surface.
1

1

1

2-5-12 Peak number(Thickness)

*[CDA menu: Thickness Peak No.]

Measures the distance (thickness) between the surface specified in “Peak number” and the surface specified
here when “Thickness” is selected as the measurement function.

If the specified surface (peak number) does not exist, measurement will not be possible.

If the specified surface is the same as that specified in “Peak number,” the measured value will be shown as
“«0.”

* No. 1 to No. 8: Specifies each peak.
» Default value: 2

Measurement Screen 2-19 I

s|ie}ag uoijoun4 pue usalog sbuneg qomm u



2-5-13 Median filter

*[CDA menu: Median]

Applies a median filter to prevent variation by cutting sudden changes in the measured value.

* OFF: No median filter is used.
* 7/15/31: Applies the median filter the specified number of times.
» Default value: 31

Ex.: With a 7-point median filter:

Number of measurements 1 2 3 4 5 6 7 8 9 10
Measured value 1.9 1.8 2.0 2.1 2.0 22 25 2.0 1.8 2.1
1st filter range and results < 2.0 >

2nd filter range and results |< 2.0 >|

3rd filter range and results |< 2.0 >|

For example, when the measured values for the first filter range are sorted in ascending order, the
values will be as follows.
In this case, the central (No. 4) value (2.0) will be output as the measured value.

Before sorting | 1.9 1.8 2.0 2.1 2.0 2.2 2.5
After sorting 1.8 1.9 2.0 2.0 2.1 2.2 25

2-5-14 Moving average

Averaging is performed the number of times for the measured value.
This process is applied after multiplying by the median filter.
Although the measured values are changed gradually, a higher averaging count will take longer for the
measured value to be produced.
* 1/2/4/8/16/32/64/128/256/512/1024/2048/4096/8192/16384/
32768/65536 [Unit: Count]
» Default value: 256

Ex.: With an averaging count of 4:
The measurement results for the specified count will be averaged and output as the measured value, as
shown in the following figure.

Number of measurements 1 2 3 4 5 6 7 8
Measured value 1.9 1.8 2.0 2.1 2.0 2.2 25 2.0
1st filter range and results |<— 1.95 —>|

2nd filter range and results |<— 1.975 —>|

3rd filter range and results |‘7 2.075 —’|

4th filter range and results i‘ 2.2 ;i

5th filter range and results |<— 2175 —>|
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2-5-15 Edge measurement

Compares the currently measured value with the measured value prior to the specified sampling count.
This allows gradual changes to be ignored for detection while measuring extreme height differences.
This function will not be used when set to “0.”

When using this function, median filters and the count for performing moving average are ignored.

* Inputrange: 0 to 100,000 (Number of samplings)
 Default value: 0 (Number of samplings)

2-5-16 Hold

Extracts the specified value such as the maximum or minimum within a set period.
The value used for “Hold set” is used as the hold period. Use this function after inputting the hold reset when
using auto peak or auto bottom.

» OFF: When the hold function is “OFF,” the measurement result is output as is and hold input is ignored.

A

Measurement
value
>
Hold ON
OFF

» Peak: The maximum value during the sampling period (see figure below) will be output.

A PaniN Peak hold measurement value
4 . U S ,
Y \! y \ : = = Internal measurement value
V4 N’ \ ; ,/ s\/
Measurement [ ' \ Lo,
i H \ N ~.
value ! L A

— 5 >

<G
Hold ON I Sampling period r
OFF
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» Bottom: The minimum value during the sampling period (see figure below) will be output.

Measurement
value
Hold ON

h Sampling period r
OFF

A /, ~a Internal measurement
Y \ Bottom hold |
\ - value
I, \ ,’ « Mmeasurement value
p; \ ys \ ,I -~

+ Sample Hold The measured value during hold input will be output.

Measurement

value

Hold

ON

OFF

A 27N
V4

\ Sample hold measurement value

Internal measurement value
=

* Auto Peak: The maximum value from when the hold reset input is detected until the present will be

output.

| 222

Measurement

value

Hold
reset

ON

S i

Auto peak hold measurement value

A

Measurement Screen



* Auto Bottom: The minimum value from when the hold reset input is detected until the present will be
output.

A Internal measurement value

Auto bottom hold measurement value

Measurement
value

Hold ON : '
reset |
OFF

\/

» Peak-to-Peak: The value of the maximum value - the minimum value from when the hold reset input is
detected until the present will be output.

s|ie}ag uoijoun4 pue usalog sbuneg qomm u

Peak-to-peak hold Internal
~~—P(1) measurement value measurement value
\ ,— ~\
\ P2
\\ /. \
\ : P(2)—B(2)
\ ' \ ¢
SR 4 RN P '
B(1) —=7 AN ’ '
- P Y=2B@Q)
; >
Hold ON
OFF
H_J N J
Y
Sampling period Sampling period

* Normal: The measured value is maintained while the hold reset input is applied.

A

Measurement
value

Hold ON

OFF

e Default value: OFF
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2-6 1/O Setting Screen

/ COX 85mm type Language/Si :
9 0.120150mm I~ —-mm P mm P —""mm |
A~
Input settings
Section Parameter Description
Input terminal setting || CDA M link
— Input polarity v link
Input action V‘ link
Measurement Input debouncing s link
1/0 Settings
Input settings _
chamnet ot setings | G@NNel Output settings
pevice [Section | CRTOUTI o U Oecipon]
Communication Upper [2.000000 fom | mm [ mm [ mm fink
Storage Lower & |-2.000000 fom [ mm [ mm [ fnm link
Information Hysteresis  |[0.000000 Jom Jmm Jmm Jmm link
Expert Spanvalue (1000 | | | | link
Offsetvalue  |(0.000000 fom mm mm Jmm fink
Thickness [0.000000 || Thickness | Thickness | Thickness |
Span teaching |mm mm mm mm link
Teaching Teaching Teaching | Teaching |
On delay time ([0 ms ms s ms fink
Off delay time ([0 ms ms s ms link
One shot OFF w v v | link
Alarm Camp __ ~| ~] V] V] link
Clamp value ([1000.000000  nm mm mm mm fink
Alarm delay | | | | link v
nloe Copyright{c)OPTEX FA CO_LTD. Al Rights Reserved.
< >

Configure the settings related to input/output.

Judgment settings can be configured for channels 1 through 4 with the CDX Series.

Because CDX Series products do not have an output signal line, judgment results are obtained via Ethernet
or through a CDA Series product.

[Input setting]

This section provides information on input terminal settings.
Input terminals cannot be used when a CDA Series product is connected. As such, these settings cannot be
configured with CDA Series products.

2-6-1 Input polarity

Select the polarity of the external input terminals.

* N.O.: Turns ON when an input is detected.
* N.C. Turns OFF when an input is detected.
 Default value: N.O.
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2-6-2 Input action

Select the operation of the external input terminals.

* None: The input terminal will not be used. (Input will be ignored.)
 Laser Off: Laser emission is stopped during input.
» Hold/Reset: Used as hold set/hold reset input when hold operation is in use.

* At peak/bottom/sample hold/normal: Hold set
* At auto peak, auto bottom: Hold reset
» Storage Start: Used as the storage function input.
Storage operation will be performed while ON. When the specified number of saved
data entries is reached, storage operation will end and a file will be created.
Setting the input to OFF while storage operation is in progress will pause the storage
operation and create a file using the data saved up to that point.
» Offset: Used as the offset or as the offset release input.
* Less than 1 sec: Offset
* 1 sec or more: Clearing offset
» Storage One-Shot: This function stores one measured value each time a trigger signal is applied from the
external input.
For the usage method, see “2-9-12 Storage One-Shot” (Page 2-41).
» Default value: None

2-6-3 Input debouncing

Sets the delay time from when the external input is turned ON until actual operation begins in order to
prevent the external input from turning ON or OFF suddenly.

* Inputrange: 0 to 32.767[msec]
 Default value: 20

2-6-4 Input terminal setting

Set the operation of the external input terminals according to the object being connected.

» External Input: Used for external input. Not used to connect to CDA Series.
» CDA: Used to connect to a CDA Series product.
» Default value: CDA

Each time that an external input is applied, one piece of data is saved.

Use this in situations such as when saving data at a constant distance after setting the storage operation
status to “BUSY” to match the encoder output.

Data is saved each time that input is applied.

Input is received and data is saved while the setting is “BUSY.”

To stop storage, set the storage operation status to “IDLE” or “WAIT.” The file will be created.
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[Channel Output setting]

This section explains the output operation settings.
With a CDX Series product, output for channels 1 through 4 are available, and the settings can be configured
for each channel.

@8 MEMO 90

When using a CDA Series shared displacement sensor amplifier, only Ch 1 output will be configurable.

2-6-5 Upper Limit/Lower Limit

Sets the judgment threshold for turning the output ON or OFF.
GO output will be turned ON between the upper and lower thresholds.

V Upper Limit
* Input range: +2000.000000 (mm)
 Default value: [+0.100000] (15 mm type)
[+0.500000] (30 mm type)
[+2.000000] (85 mm type)
[+4.000000] (150 mm type)

~ o~ o~ o~

V¥ Lower Limit
* Input range:  +£2000.000000 (mm)
» Default value: [-0.100000] (15 mm type)
[-0.500000] (30 mm type)
[-2.000000] (85 mm type)
[-4.000000] (150 mm type)

2-6-6 Hysteresis

If the measured value is slightly above or below the threshold, control input/output may turn ON and OFF
repeatedly (chattering). This state can be prevented by padding the value from when the threshold is
exceeded and the output goes from ON to OFF. This padding is called “hysteresis”. (See the following figure.)

 Inputrange: 0 to 2000.000000 [mm]
» Default value: [0.000000]

Upper /\
limit ; — @ Hysteresis
>
ON
OFF
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Multiplies the measured value by the specified value.
This function is used, for example, to correct measured values when installing at an incline or to correct the
refractive index when measuring transparent objects such as glass.

 Inputrange: —2.000 to —-0.100, +0.100 to +2.000
» Default value: +1.000

s|ie}ag uoijoun4 pue usalog sbuneg qomm

Adds to (or subtracts from) the value obtained through multiplication by the span value.
When offset input is received, the addition or subtraction is performed internally so that the measured value
becomes the value set here.

* Input range: —2000.000000 to +2000.000000 [Unit: mm]
* Default value: 0.000000

@8" MEMO 90

With the “CH1 to CH4 span/offset settings” under the list of setting items, you can use a workpiece that you actually
know the dimensions of in order to set the span/offset.

Enter two known dimension and movement distance points into Idea. A/B. Then, click “Current” to acquire the measured
values at the positions, and then use “Set” to apply the numerical values.

The span value can be set based on the actual measured value.

To determine the span value, perform teaching using an actual workpiece with known dimensions.

Use this function to correct errors and other factors caused by refraction of a transparent object such as
glass with a known thickness.

Enter the actual dimension in the input area, and press “Teaching” during measurement to set the span value.

* Input range: —2000.000000 to +2000.000000 [Unit: mm]
 Default value: 0.000000
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2-6-10 On delay

Sets the time from when the measured value exceeds the threshold until the output actually turns ON.
Cancelling output until this time has elapsed prevents the control input/output from turning ON/OFF
repeatedly in a short time (chattering).

Example: A Measurement value
Upper ., \V’\
limit ! o
A S
: (1) ' ' :(2): Shorter than the specified time
! : : 1 1 )
ON
OFF

(1)When the measured value remains below the threshold from when the measured value falls below the
threshold until after the On delay time has elapsed
= Output turns ON.

(2)When the measured value is equal to or more than the threshold from when the measured value falls
below the threshold until after the On delay time has elapsed
= Output remains OFF. (The output does not turn ON.)

* Inputrange: 0 to 4000[msec]
» Default value: 0
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2-6-11 Off delay

Sets the time from when the output turns ON until the output turns OFF when the measured value falls below
the threshold. Ensuring that the output always lasts the same length of time will prevent problems resulting

from situations where detection is impossible because the ON time is too short.

Neasurement value

A

Upper
limit

1(2) & Shorter than the specified time

— >

ON | |
OFF

(1)When the measured value remains outside the range from when the measured value exceeds the

threshold until after the Off delay time has elapsed
= Output is turned OFF.

(2)When the measured value remains within the range from when the measured value falls outside the range

until after the Off delay time has elapsed
= Output is not turned OFF.
* Inputrange: 0 to 4000[msec]
 Default value: 0

2-6-12 One shot

When this setting is turned ON, output will be set to ON only for the designated time once the conditions for

turning output ON are met, and then turn OFF afterward.
Output time will be set by the “Off delay” time.

2-6-13 Alarm

Specifies how the measured value should be displayed when measurement is not possible.
» Clamp: Shows a specified value.

Areas where measurement is not possible, such as holes

Actual '<::'\‘/'
displacement \/j m r\l I/-\’

Clamp value

Measurement
results

I/O Setting Screen
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» Hold: Maintains the value from directly before the alarm occurred.

Clamp value

Measurement
results

» Delay Clamp: Enforces the “Clamp” operation for the specified time during the “Hold” operation.

Actual
displacement r/j r/w

___________ [
'
'

Clamp value :
Measurement
results

 Default value: Clamp

' '
' '
1 o
] ]
' '
' '
' '
' '
' '
' '
| |

2-6-14 Clamp value

Sets the value to display when an alarm occurs if “Clamp” or “Delay Clamp” is set under “Alarm.”

* Input range: —2000.000000 to +2000.000000 [mm]
 Default value: 1000.000000

@8 MEMO 90

If the clamp value setting is -2000 to -1000 or +1000 to +2000, “----" will be displayed for the measured value on the web
screen during clamping.

Caution

* This setting cannot be configured with CDA Series products.

* Use this value with the default value when connected to a CDA Series product. When an alarm occurs, it may not be
possible to perform calculations correctly.

| 230 /0 Setting Screen



2-6-15 Alarm delay

When “Delay Clamp” is set under “Alarm,” the “Hold” period is set by the number of samplings.

Alarm hold count: 0 Alarm hold count: 3
Actual
displacement
............ S R —— '
Clamp value ' Clamp value !

: :
. .
: :
Measurement ! !
results ; p
: "
. .

* Inputrange: 0 to 4095 (Number of samplings)
 Default value: 0 (Number of samplings)

2-6-16 Alarm recovery

When “Delay Clamp” is set under “Alarm,” the period from the “Alarm” state until the status returns to a
measurable state is set by the number of samplings.

Number of alarm recovery: 0 Number of alarm recovery: 3

Actual
displacement

------------ I-- - R M
Clamp value ' Clamp value

Measurement
results

* Inputrange: 0 to 4095 (Number of samplings)
» Default value: 0 (Number of samplings)
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2-7 Device Screen

/ CDX 85mm type Language/S5 : | en:English v
B 0.117635mm I ——mm [ P [
A
Device settings
Section Parameter Description
Mounting Diffuse v link
Direction Near + v link
Monitor ]
Laser On/Off ON v link
Measurement Curent time - Fri Oct 19 2018 10-11:22 GMT+0900 (8 7. (i:£8%))
/0 Settings Sensor time Boot time : Fri Oct 19 2018 09:08:15 GMT+0900 (R (EEBS)) | jink
Download setting| settings json settings himl link
Communication
Selectjson file_pot selected
Storage Upload setting Tink
Upload
Information
Expert Factory Reset || Factory Resal | link
Description
Mounting
intion | St the method of attaching the sensor head.
Description |4\ over 15mm type is "Specular® fixation and 150mm type is *Diffuse” fixation
Diffuse _|Normally 30, 85, 150mm type selects "Diffuse”
Specular_|When measuring such as mirror, glass selects "Specular”
Direction
Description [Set the increase/decrease direction of the measured value height with the measurement center set as 0 mm.
Near+ The near side from the sensor head is positive (+).
Fare The far side from the sensor head is positive (+).
v
Copyright(c}OPTEX FA CO.,LTD. All Rights Reserved.
< P

Configure the common device settings.
Select “Factory Reset” on this screen to return the settings to their factory defaults.
In addition, setting data for device can be saved as a file and written to other CDX Series products.

2-7-1 Mounting

Selects the installation method for the sensor head.
Selection is only possible for sensor heads that allow selection of the installation method.

« Diffuse: Use this normally.

» Specular: Measurement is performed with the device installed at a specular reflection angle. Used
when measuring targets with no diffuse reflection, such as mirror surfaces and glass.

 Default value: Diffuse

@8" MEMO 700

» The CDX-L [W]15 is designed only for use with specular reflections.
» The CDX- [W]150 is designed only for use with diffuse reflections.
This setting is ignored with these models.
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Select the increase/decrease direction of the measured value with the measurement as 0.

* Near: The closer the sensor and the target are to each other, the higher the measured value will be.
» Far: The farther the sensor and the target are from each other, the higher the measured value will be.
» Default value: Near

[Set to “Near”] [Set to “Far”]

Measurement center 1 omm Measurement center f .mm

Laser emission is stopped when set to OFF.
Measurement is also stopped when set to OFF. Set to ON under normal circumstances.

* ON: Turns the laser ON and perform measurements.
* OFF: Turns the laser OFF and stops measurement.
 Default value: ON

Displays the current time and the run time for the sensor.
When “Sensor time” is clicked, the time for the sensor will be adjusted to match the time of the clock on the
device being used (for example, the PC being used).

Download and save setting files to the PC.

Click “Select File” to select the data saved by “Setting data storage” to write saved setting data to the sensor.
This function can be used for writing settings to multiple sensors or to back up data if a malfunction occurs.

Device Screen 2-33 I
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Press this button to reset all of the settings on the unit to the initial settings.
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2-8 Communication Screen

7 ORI type LanguagerE: [ enErgish |
o -0.002498mm [

Monitor
Measurement

I/O Settings

Device

Communication

Ethemet setting
Storage
Information

Expert

Ethernet setting

Section Parameter Description
MAC Address FC:F1:CD:00:10:85 link
Addressing mode [dynamic (DHCP) w| link
IP address 192.168.102.72 Set link
Subnet mask 255 255 255.0 link
Default gateway 192.168.0.253 link
Precision Timesync [oFF V]| link
Client IP(Automatic transmission) 192.168.0.200 link
Client PORT(Automatic transmission) 5010 link
Transfer channels usage(. nsmission)|Ch1: [Not used v|Ch2: [Not used v| Ch3: [Not used v| Ch4: [Not used || link
Client IP(Storage data) 162.168.0.200 link
Client PORT(Storage data) 5008 link
Transmission interval(Storage data) 0 link

Ethernet setting

Description

Check and setup network basic parameters.

MAG address

Twelve digit number that is unique to the network device. Every network device has its own MAC address.

Addressing mode

Select network addresing mode from DHCP or fixed IP.

IP address Address device with twelve degit number.

Subnet mask It helps identify what segment of the network you are on, and allows for reuse of private IP addresses.
Devices on the same network segment have to have the same subnet.

Default gateway | The IP address of a device that's able to access the next level of a network.

Configures the settings related to communication.

Caution

These settings cannot be configured with CDA Series products.

[Ethernet setting]

2-8-1 MAC Address

Displays the unique number that has been registered to the unit. This unique number is used for identification

on the network.

2-8-2 Addressing mode

Selects whether to automatically acquire the IP address (DHCP) or to manually set a fixed IP address.

Communication Screen
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Sets the IP address of the CDX Series product.
 Default value: 192.168.0.10

Sets the subnet mask for the CDX Series product.

* Default value: 255.255.255.0

Sets the default gateway for the CDX Series product.

e Default value: 0.0.0.0

Sets one CDX Series products among multiple products as a time server to allow for high-accuracy
synchronization of the internal clocks across all sensors.

Synchronization is required when using the “Synchronous” or “Anti interfere” exposure mode.

When this function is used, one of the CDX Series products on the network must be selected as the “Master”
and the others as “Slave.”

The number of slave devices is unlimited.

« OFF: This function will not be used.
* Master: The sensor will be used as the master.
 Slave: The sensor will be used as the slave.

e Default value: OFF

Caution
If a time server already exists on the network the CDX Series product is connected to, synchronization of the CDX
Series “Master” may not occur properly.
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B Continuously transmitting measured values

Use this function to continuously transmit measured values from the CDX Series.

s|ie}ag uoijoun4 pue usalog sbuneg qomm H

Set the IP address at which to receive the continuous transmission of the measured values.

Set the port number at which to receive the continuous transmission of the measured values.

Set the channel on which to perform continuous transmission.

« Each channel: Continuous transmission ends when all channels are set to “Not used.”

B Reading storage data

The storage data read with the storage data reading command (0xOCF8) is transmitted to the IP address set

=2
®
=
@

The storage data read with the storage data reading command (OxOCF8) is transmitted to the port number
set here.

The wait time [ms] set here is inserted between each data packet of the storage data read with the storage
data reading command (0xOCF8).
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2-9 Storage Screen

/ CDX 85mm type Language/Si :
9 0.122165mm P~ —mm [ mm P —="mm |
A~
Storage settings
Section Parameter Description
Storage control || Start | Status: IDLE  Count: 011000 link
Menitor Quota 1000 Real fime : 0.5 sec link
Rate 10 Real time : 0.0005 sec link
Measurement
Start condition | [Immediate > link
ho Esilires Threshold 0.000000 mm link
Device Trigger channel |[Ch1 v link
Communication Start position |[-300  |Realtime:-0.15 sec link
Repeat ON v link
Storage seftings
Storaged data Stored Data
Information 5
Expert "
“
2
“
0
a
2
2 v
Copyright(c}OPTEX FA CO. LTD. All Rights Reserved
< >

Sets the “Storage function” operation for saving results of measurement with the CDX Series.
Saved values are saved within the CDX Series as CSV data.

Saved data will be listed on this screen, and the data can be downloaded to the PC by clicking each file name.

Caution
These settings and functions cannot be configured or used with CDA Series products.
When “Input action” is set to “Storage One-Shot,” the settings of the storage function are limited.

2-9-1 Start storage

Starts the storage operation.

2-9-2 Status

Displays the storage function operation status.

* IDLE: The storage function is stopped.
* WAIT: Storage start trigger standby
* BUSY: The storage function is operating.

 Default value: Stopped
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This is the number of data entries to save until the storage function is stopped when the storage function is in use. n

* Inputrange: 1 to 100,000
 Default value: 1000

s|ie}ag uoijoun4 pue usalog sbuneg qomm

Sets the interval during which data should be saved for all measured data.
Not all measurement data is saved. Saving is done intermittently to reduce the amount of data stored and to
facilitate processing.

« “0™ All obtained data is stored.
* Number (positive values only): For each data entry stored, a single measurement value is saved for
each specified sampling.

* Input range: 0 to 1,000,000
» Default value: 10
Ex.: For example, if 5 is specified as the intermittent setting, the following operation will be performed.

*e: Data for which both measuring and saving are performed.

o: Data for which measuring is performed but saving is not.

| JOXOXOXOX OJCAGX0) JOXOLGICOXN

Sets the “Start trigger” conditions used as the basis for starting storage.

* Immediate: Storage starts immediately.

» Alarm Off edge: Storage starts from the instant measurement becomes possible.

» Alarm On edge: Storage starts from the instant measurement becomes impossible.
» Threshold Up edge: Storage starts when the measured value exceeds the set threshold.

» Threshold Down edge: Storage starts when the measured value falls below the set threshold.
» Threshold Both edge:  Storage starts when the measured value exceeds or falls below the set threshold.

Default value: Immediate

When “Start condition” is “Threshold Up edge,” “Threshold Down edge,” or “Threshold Both edge,” this
setting specifies the threshold to be used as the reference for the start condition.

* Inputrange:  +2000.000000 (mm)
 Default value: 0
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Sets the target output when the trigger for starting storage is set.
Storage starts once the selected output meets the necessary conditions.

* Options: Ch1/Ch2/Ch3/Ch4
e Default value: Ch1

Specifies by how much the start of storage should be shifted when the start condition is satisfied.
The unit is the number of samplings.

» Positive value: Delays by the specified number of samplings and then starts storage. (Delay trigger)
* “0™: Starts storage the instant the condition is satisfied.

» Negative value: Backs up by the specified number of samplings and then starts storage. (Pre-trigger)
* Input range: +50000

¢ Default value: -300

Sets the operation to perform after the storage operation has been performed for the number of data items
set under “Quota.”

» OFF: Sets “Status” to “IDLE” after the storage operation completes.
* ON: Sets “Status” to “WAIT” after the storage operation completes.

@8" MEMO "9®

When “Repeat” is set to ON, the CDX Series will resume storage operation immediately if the trigger conditions are met
after the storage operation has finished.

Displays the details of the most recent storage data as a waveform.

Displays the saved (stored) data as a list. The most recent data is displayed at the bottom of the list.
Click the file name (the part displayed with the extension *.csv) to download that file immediately.

 Delete All: Deletes all the data saved (stored) on the unit.
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2-9-12 Storage One-Shot

B Setting

Set “Input terminal setting” to “External Input” and “Input action” to “Storage One-Shot.”

Select NO or NC to match your device.

Set “Input debouncing” to a value that is much smaller than the period of the external input trigger signal.

If you set this to zero, exercise caution regarding malfunctions caused by noise.

I/O settings

Section Parameter Description
Input terminal setting link

Input polarity link

Input action link
Inputdebouncing |20 |ms link

Other than “Rate,” the following settings are invalid. However, if you set “Quota” to a value larger than the

number of triggers to apply, you can check the count shown below.

Storage

Section Parameter Description
Storage control || Start | Status - IDLE Count : 0/1000 link

Quota [ |reaitime:0.5sec link

Rate Real time : 0.0005 sec link

Start condition || ~| link
Threshold I:Imm link

Trigger channel link
Startposition || |Realtime:-0.15sec link

Repeat link

Storage Screen
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B How to use

@ Starting storage

Click the “Start” button shown below.

Section Parameter Description
Storage cnntrull Start | |3tatus : IDLE Count : 0/1000 link
Quota L — Click
Rate Real time : 0.0005 sec link
Start condition || ~| link
Threshold [0 fom link
Trigger channel link
startposition | |Realtime:-0.15sec link
Repeat link
Alternatively, send an Ethernet command.
Sent command
| 40 | o2 | oc | F0 | 00 | o4 | o0 0 | o0 | o
Received command
| co | oo |
® Performing storage by applying external input
The external input specifications are shown below.

When using NPN input When using PNP input

Blue: 0V Blue: 0 V

e
°F

White: NPN input

5R5V

Main
circuit
Black: PNP input

Brown: 24 VDC
O

Main
circuit

5R5V

White: NPN input

Black: PNP input

e
e

j

Brown: 24 VDC
o — |

» For each ON edge of the external input, one measured value is additionally recorded in the storage file.

» One storage file can record up to 100,000 measured values.

Sampling period x 2 or more

>

<

ON T
OFF

Follow the limitations shown below when applying pulses to the external input.

< >

Sampling period x 2 or more

I 2-42 Storage Screen
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® Stopping storage
Click the “Stop” button shown below.

Section Parameter

Description

Storage cnntrnll Stop | [3tatus : BUSY Count : 01000

link

Quota \ o e oo oes Click

Rate Real time : 0.0005 sec link

start condition || | link

Threshold [ fom link

Trigger channel link

startposition | |Realtime:-0.15sec link

Repeat link

Alternatively, send an Ethernet command.

Sent command

| 40 | o2 | oc | FO | o0 4 | o0 | o0 | o0 | o0 |

Received command

| co | oo |

This part is different from “Starting storage.”

When storage is stopped, the storage file is created and can then be downloaded.

*You cannot extract the storage file if you do not perform this operation.

® Acquiring storage files

Click the “download” button shown below to download the file to your PC.

Click —{ 1356916958 _462.csv

Storage Data List

1356916958 462 csv2012-12-31 10:22:38

Delete All

For the method to use in acquiring storage data with communication commands, see a different section.

You can also use the HTTP protocol to download CSV files (storage data).

Contact us for details.

Storage Screen
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2-10 Information Screen

Monitor
Measurement
1/0 Settings
Device
Communication

Storage

Firmware version
Sensor status
Error History
Documents

Serial No

Expert

Information

AISTUS coxssmmupe Languagersis : [enfrlsh v |
o 0.120511mm 8 mm = mm

Firmware version
302

Sensor status

Temperature
35.5 [degree Celsius]

Total operating time of sensor
71725

Operating time of laser
23902

Error History

Documents

User's Manual

Serial No.
1727682001F

mm

FACO_LTD. Al

This screen allows the sensor head status to be checked.

The following items cannot be written.

Displays the sensor head status.

» Firmware version:
* Temperature:
» Sensor operating time:

» Laser operating time:

Displays the version of the unit firmware.

Displays the internal temperature of the sensor head. [Unit: °C]
Displays the total run time since the sensor was powered on. [Unit: Hour:

Minute: Sec]

Displays the total ON time since the sensor was powered on. (Because the
laser uses pulse illumination, the laser ON time will differ from the sensor run

time.) [Unit: Hour: Minute: Sec]

Saves and displays any abnormal sensor status including high temperatures outside specified range.

Manuals and other material that can be used as references when using the sensor are available for download.

Displays the sensor’s serial number.
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Configuration of Settings When Using
with CDA Series

The CDX Series can be connected to CDA Series displacement sensor amplifier units.
For details on CDA Series products, see the CDA Series user's manual.

This section explains CDX Series settings related to use of the CDA Series.

>




3-1 Connecting

Caution

» CDX Series products do not support CC-link communication.

* Do not connect/disconnect CDA Series or CDX Series products when a power supply is connected. Connecting/
disconnecting the device while the power is on may lead to malfunctions.

@8" MEMO 00

To extend the cable, connect an extension cable (2 m type) between the cable and the CDA Series head connector.

Follow the procedure shown below to connect the devices.

1 Connect the cable to the CDX Series branch connector, and then turn the connector to
lock it in place.

Branch connector M12 connector (front)

D,
OO
O

Branch connector side (male): Protrusion
Cable side (female): Notch

Align the protrusion on the M12 connector with the notch to connect the cable.

2 Connect the M8 connector of the cable to the CDA head connector, and then turn the
connector to lock it in place.

Head connector Head connector
(channel 2) (channel 1)

M8 connector (front)

O O
O O

I 3-2 Connecting



i Caution

» When connecting or removing, do not use tools to turn the CDA Series head's connector fixing screw. If this screw
is removed, the CDA will need to be repaired.

» Avoid installing the CDA Series on a DIN rail while the CDA is connected to a cable. Doing so may apply
unnecessary force to the cable.

Do not touch the head

connector fixing screw.
o
<o

3 When power is supplied to the CDA Series, power is also supplied to the CDX Series. For
details on wiring, please see the CDA Series user's manual.

Connecting 3-3 I
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3-2 List of Setting Items

Caution
CDX Series products do not support CC-link communication.

3-2-1 Measurement settings

The settings and parameters are listed here.

For details on individual settings, see "2 Web Settings Screen and Function Details" (Page 2-1).

® Setting items

Caution
» When using with a CDA Series device, some CDX Series settings cannot be checked/changed.
» Configurable/usable outputs are limited to Ch 1 in CDX Series products.

» The “Storage One-Shot” action cannot be used with a CDA connected.

Item name

Selection / Input item

Sampling period

[12.5 ps] [25 ps] [60 ps] [100 ps] [200 us] [500 ps] [1000 ps]
[Auto]

Sampling — Crop (12.5 ps)

[Near] [Center] [Far]

Sampling — Upper Limit

[25 ps] [50 ps] [100 ps] [200 ps] [500 ps] [1000 ps]

Sampling — Lower Limit

[25 ps] [50 us] [100 ps] [200 us] [500 us] [1000 ps]

Process — Object

[Standard] [Thin Glass] [Standard2]

Process — Measure

[Displacement] [Thickness] [Velocity]

Process — Peak Numbering

[from Near] [from Far]

Process — Peak No.

[Peak 1] [Peak 2] [Peak 3] [Peak 4] [Peak 5] [Peak 6] [Peak 7] [Peak 8]

Process — Thickness — Peak No.

[Peak 1] [Peak 2] [Peak 3] [Peak 4] [Peak 5] [Peak 6] [Peak 7] [Peak 8]

Process — Median

[Off] [7] [15] [31]

Process — Moving Average

[1] [2] [4] [8] [16] [32] [64] [128] [256] [512] [1024] [2048] [4096] [8192] [16384]
[32768] [65536]

Process — Edge Measureing

[0000] (0 to 9999)

Process — Hold

[Off] [Peak] [Bottom] [Sample Hold] [Auto Peak] [Auto Bottom] [Peak-to-peak]
[Normal]

| 34

* The default value is shown in bold.
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® Output

Item name

Selection / Input item

Output — Upper Limit

[+0.100] (15 mm type) (~9.998 to +9.999) [mm]
[+0.500] (30 mm type) (=9.998 to +9.999) [mm]
[+2.00] (85 mm type) (~99.98 to +99.99) [mm]
[+4.00] (150 mm type) (~99.98 to +99.99) [mm]

Output — Lower Limit

[0.100] (15 mm type) (=9.998 to +9.999) [mm]
[0.500] (30 mm type) (=9.998 to +9.999) [mm]
[-2.00] (85 mm type) (~99.98 to +99.99) [mm]
[4.00] (150 mm type) (~99.98 to +99.99) [mm]

Output — Span value

[+1.000] (—2.000 to —0.100, +0.100 to +2.000)

Output — Offset value

[00.00] (15 mm type) (~9.998 to +9.999) [mm]
[00.00] (30 mm type) (~9.998 to +9.999) [mm]
[00.00] (85 mm type) (~99.98 to +99.99) [mm]
[00.00] (150 mm type) (—99.98 to +99.99) [mm]

Output — Hysteresis

[+0.000] (0.000 to +9.999) [mm]

Output — ON Delay

[0] (O to 4.000) [s]

Output — OFF Delay

[0] (O to 4.000) [s]

Output — One shot

[Off] [On]

Alarm — Direction

[Clamp] [Hold] [Delayed Clamp]

Alarm — Alarm Delay

[0] (O to 4095)

Alarm — Alarm Recovery

[0] (O to 4095)

* The default value is shown in bold.

® Device

Item name

Selection / Input item

Device — Mounting

[Diffuse] [Specular]

Device — Direction

[Near+] [Far+]

Device — Factory Reset

[Cancel] [Execute]

Device — External Input

[None] [Laser Off] [Offset] [Hold] [Storage]

Device — Laser

[Enable] [Disabled]

* The default value is shown in bold.

Caution

When using the external input terminal, set [External Input Selection] under [Amplifier Settings] — [I/O Settings] to

[Laser Off].

List of Setting Items
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3-2-2 Initializing settings

Follow the procedure shown below to initialize the CDX Series settings with CDA Series operations.
When performing initialization, all the CDX Series settings are returned to their default values.

@8 MEMO 790

» There is no message or other confirmation when you execute the initialization. Exercise caution when initializing the
settings.
« All of the settings—including those not accessible/configurable with the CDA Series—are initialized.

1 On the basic screen, press [A] or [V] to select [Channel 1] or [Channel 2], and then press
[Al.
The sensor settings top menu for the selected channel is displayed.

Displacement sensor
Top menu

/A Measure
Device <
V Output

| O Back

2 Press [<].

The display switches to the [Device Settings] menu.

3 Use [<] or [[>] to switch to the [Factory Reset] screen.

'Device

Factory Reset

[ INIT ]
AV Select Setd
<] Prev Next >
(O Back Finish Il

4 Use [A] or [VV] to select [LIINIT].
To initialize the settings, press [A] while [LJINIT] is displayed.
Press (B) to cancel the initialization and return to the sensor settings top menu.
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Ethernet Communication

Using Ethernet communication, CDX Series products allow users to obtain

measurements and to check or change settings.

This section explains the communication specifications and the details for various

commands.




4-1 Communication Specifications

This section explains the specifications for Ethernet communication performed through commands.

Protocol TCP/UDP (multicast, broadcast)
Port number 5011(command transmission)/5010 (continuous transmission)
Byte order Big endian

I 4-2 Communication Specifications



4-2 List of Commands for Reading/
Writing Settings/Measured Values

Reading of measured values and reading/writing of various settings are performed in the following format.

B Read

« Sent command

| 30 | 02 | Command(2bytes)

* Reply command

| BO | 04 | Reply (4 bytes)

B Writing

¢ Sent command

| 40 | 02 | command(bytes) | 00 | o4 | Write data (4 bytes)

* Reply command

| co | oo |

All data is read/write in units of 4 bytes.
Items with only 1 byte listed in the table as the selectable item will be appended with “0” in all of the higher bit
positions.

Ex. 1: Acquiring measured values
+ Sent command

0x30020D60

* Reply command
OxB0040012D687 = 1234567 — 1.234567 [mm]
OxBOOAFFF85EEQ = -500000 — —0.5 [mm]

*The unit for measured values is nm.

Ex. 2: Changing the sampling period to 100 ys
» Sent command
0x40020C10000400000003
* Write data will change from @X03 to OX0000000 3 with “0” added as the higher bytes to form a
4-bit expression.
The same format is used for replies during reading.

* Reply command

0xCo00

List of Commands for Reading/Writing Settings/Measured Values 4-3 I
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Class |Command Name Parameter Note
PeW | 0x0%10 Sampling perg>d 0x90: 12.5 Unit: usec
S R it SR Bt ot i — W\L/—\/—v\

4-2-1 Acquiring measured results

Legend table

Command name

Command (2 bytes, hexadecimal form)

R: Read only
R/W: Read/write possible

Individual parameters, formats,

Supplementary explanation
(if applicable)

or initial values for a command

B Sensor status/measurement result

Class| Command Name Parameter Note
R 0x0DAO Channel 1 output status *1
0x0DA4 Channel 2 output status *1
R 0x0DA8 Channel 3 output status *1
R 0xODAC Channel 4 output status *1
R 0x01F4 Sensor status output *2
*1: Explanation of bits
...|16‘15‘14‘13‘12‘11‘10‘9|8‘7‘6‘5‘4‘3‘2‘1|<Bit
—~ = = = = =~ = = £ = =2 2z = 0o ~ o
§ $§5353322233883z2¢¢
:---333:3888:3%‘%‘3@%%
] o O O O o = o O o o)
2 22222TZ822*g2 508
N ng
280
c n
g s
° g
2 2
g:
E 2
g 9
€ 2
. . o
*2: Explanation of bits g ©
|32 31|30 |29 |28 |27 |26 25|24 231222120 (19|18 17|16 15 |14 |13 |12 | 11 | 10 9|8 7 6 5 4 3 2 1|<Bit
-~ o = » = b o~ o~ e e e e o~ o~ o~~~ s s e o= —
B g2 2 3 2 3 3 3 2 32333 9% % 3 2 83338 800 8 5
w2 p S o Emwmm‘s‘sg‘smwmwm‘s‘s‘swmvym
25 o 2 © 2 2 2 28888 2222220205 223582 =
(e} (e} T © O O O o O O O O = o O (e} ®
z.@% gz ,2222233332222218922592 2
S s < e££scpppgeeeeses 02252 2
g = N 5 535 5 B S 56 © < =
L 9 8 Z E £ E 5 G © 5
o O c 5 c c© © <
s g S} g 8 8 8 8
s B T 2=
£ g 0 0 0 O
<
g =
P4
o
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ON when using the continuous transmission function
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B Measurement value

Class| Command Name Parameter Note
R 0x0D60 Channel output 1 — Measurement value
R 0x0D64 Channel output 2 — Measurement value
R 0x0D68 Channel output 3 — Measurement value
R 0x0D6C Channel output 4 — Measurement value
B Measurement
Class| Command Name Parameter Note
R/W | 0x0C10 Sampling period 0x00: 12.5 Unit: ysec
0x01: 25
0x02: 50
0x03: 100
0x04: 200
0x05: 500
0x06: 1000
0x09: Auto
R/W | 0x0C28 Measurement range 0x00: Near
(with sampling at 12.5 ps) 0x01: Center
0x02: Far
R/W | 0x0C14 Upper Limit 0x01: 25 Unit: usec
0x02: 50
0x03: 100
0x04: 200
0x05: 500
0x06: 1000
R/W | 0x0C18 Lower Limit 0x01: 25 Unit: usec
0x02: 50
0x03: 100
0x04: 200
0x05: 500
0x06: 1000
R/W | 0x0C08 Measuring object 0x01: Thin Glass
0x02: Standard
0x03: Standard2
R/W | OxOCA8 Synchronization mode 0x00: None
0x01: Synchronous
0x02: Anti interfere1
0x03: Anti interfere2
R/W | 0x0C48 Detection order 0x00: Near
0x01: Far

List of Commands for Reading/Writing Settings/Measured Values
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Class| Command Name Parameter Note
R/W | 0xODC4 Operator 0x00: Not use (A)
0x01: OverWrite (B)
0x02: Addition (A+B)
0x03: Subtraction (A-B)
0x04: Subtraction (B-A)
R/W | 0xODCO (IP address of the) calculation target Ex.: For 192.168.0.11, specify
0xCOA8000B.
M Light distribution and Mask settings
Class| Command Name Parameter Note
R/W | 0x0C44 Waveform mask ON/OFF | 0x00: OFF
0x01: ON
R/W | 0x0C60 Mask start position (1) [nm] 0x0000 to OxO1FF (0 to 511) The mask position ignores the value of
(positive near side with the the span/shift/offset setting.
measurement center as 0) Either the start position or end position
RIW | 0x0C64 | Mask end position (1) [nm] (positive near side with the | Value can be the larger of the two.
measurement center as 0)
R/W | 0x0C68 Mask start position (2) [nm] (positive near side with the
measurement center as 0)
R/W | 0x0C6C Mask end position (2) [nm] (positive near side with the
measurement center as 0)
R/W | 0x0C70 Mask start position (3) [nm] (positive near side with the
measurement center as 0)
R/W | 0x0C74 Mask end position (3) [nm] (positive near side with the
measurement center as 0)
R/W | 0x0C78 Mask start position (4) [nm] (positive near side with the
measurement center as 0)
R/W | 0x0C7C Mask end position (4) [nm] (positive near side with the
measurement center as 0)

M Input setting

Class

Command

Name

Parameter

Note

R/wW

0x0C90

Input polarity

0x00:
0x01:

N.O.
N.C.

R/W

0x0C98

Input action

0x00:
0x01:
0x02:
0x03:
0x04:
0x05:

None

Laser Off
Hold/Reset
Storage Start
Offset

Storage One-Shot

R/W

0x0C94

Input debouncing

[0x0000000000]
0x0000 to OX7FFF
(0 to 32767 psec)

Unit: ysec
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B Measurement/output settings (settings per output)

Class

Command

Ch1

Ch2

Ch3

Ch4

Name

Parameter:

Note

R/wW

(Always
ON)

0x0280

0x0300

0x0380

Channel usage

0x00: Not used
0x01: Use

R/W

0x0204

0x0284

0x0304

0x0384

Measurement method

0x00: Displacement
0x01: Thickness
0x02: Velocity

R/W

0x0208

0x0288

0x0308

0x0388

Peak number

0x00: No. 1 peak
to
0x07: No. 8 peak

R/W

0x020C

0x028C

0x030C

0x038C

Thickness peak No.

0x00: No. 1 peak
to
0x07: No. 8 peak

R/W

0x0210

0x0290

0x0310

0x0390

Median filter

0x00: Not used
0x07: 7

O0xOF: 15
Ox1F: 31

R/W

0x0214

0x0294

0x0314

0x0394

Moving average

(Numeric input)
0x00001 to 0x10000
(1 to 65536)

Unit: Number

R/W

0x0270

0x02F0

0x0370

0x03FO0

Edge measurement

(Numeric input)
0x00000 to 0x186A0
(0 to 100,000)

Unit: Number

R/W

0x022C

0x02AC

0x032C

0x03AC

Hold mode

0x00: Normal
0x01: Peak

0x02: Bottom

0x03: Sample Hold
0x04: Auto Peak
0x05: Auto Bottom
0x06: Peak-to-peak
0x07: Normal

R/W

0x0238

0x02B8

0x0338

0x03B8

Hold operation

0x00: None
0x01: Hold ON
0x02: Hold OFF
0x03: Hold reset

Execute the hold

operation.

R/W

0x0244

0x02C4

0x0344

0x03C4

Measurement value
upper threshold

(Numeric input)
0x88CABCO0 to
0x77359400
(-2,000,000,000 to
+2,000,000,000)

Unit: nm

R/W

0x0248

0x02C8

0x0348

0x03C8

Measurement value
lower threshold

(Numeric input)
0x88CA6CO00 to
0x77359400
(—2,000,000,000 to
+2,000,000,000)

Unit: nm

R/W

0x024C

0x02CC

0x034C

0x03CC

Hysteresis

(Numeric input)
0x0 to 0x77359400
(0 to 2,000,000,000)

Unit: nm

R/W

0x0220

0x02A0

0x0320

0x03A0

Offset value

(Numeric input)
0x88CABCO0 to
0x77359400
(—2,000,000,000 to
+2,000,000,000)

Unit: nm
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Class

Command

Ch1

Ch2

Ch3

Ch4

Name

Parameter:

Note

R/W

0x0224

0x02A4

0x0324

0x03A4

Span value (multipli-
cation)

(Numeric input)
OxFFE17B80 to
OxFFFE7960
(—2,000,000 to
—100,000)
0x000186A0 to
0x001E8480
(+100,000 to
+2,000,000)

R/W

0x0228

0x02A8

0x0328

0x03A8

Offset value (to be
added)

(Numeric input)
0x88CABCO0 to
0x77359400
(=2,000,000,000 to
+2,000,000,000)

Unit: nm

R/W

0x0230

0x02B0

0x0330

0x03B0

Span teaching

(Numeric input)
0x0 to 0x77359400
(0 to 2,000,000,000)

Span teaching
reference value
Unit: nm

R/W

0x0234

0x02B4

0x0334

0x03B4

Executing teaching

0x00: None

0x01: Execute offset
0x02: Clear offset
0x03: Span teaching

Displays the data
processing
status.

R/W

0x0254

0x02D4

0x0354

0x03D4

One shot

0x00: OFF
0x01: ON

R/W

0x0258

0x02D8

0x0358

0x03D8

ON delay time

(Numeric input)
0x0 to 0x3D0900
(0 to 4,000,000)

Unit: ysec

R/W

0x025C

0x02DC

0x035C

0x03DC

OFF delay time

(Numeric input)
0x0 to 0x3D0900
(0 to 4,000,000)

Unit: ysec

R/W

0x0260

0x02E0

0x0360

0x03E0

Alarm

0x00: Clamp
0x01: Hold
0x02: Delay clamp

R/W

0x0264

0x02E4

0x0364

0x03E4

Clamp value at alarm
detection

(Numeric input)
0x88CABCO0 to
0x77359400
(-=2,000,000,000 to
+2,000,000,000)

Unit: nm

R/W

0x0268

0x02E8

0x0368

0x03E8

Number of alarm
delay measurements

(Numeric input)
0x0 to OxFFF
(0 to 4095)

Unit:
Number of samplings

R/W

0x026C

0x02EC

0x036C

O0x03EC

Alarm recovery

(Numeric input)
0x0 to OxFFF
(0 to 4095)

Unit:
Number of samplings
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M Device settings

Class| Command Name Parameter Note

R/W | 0xOCAO Mounting 0x00: Diffuse

0x01: Specular
R/W | OxOCA4 Direction 0x00: Near+

0x01: Far+
R/W | 0x0C40 Laser On/Off 0x00: ON

0x01: OFF

R 0x012C Current time (Time)

R 0x0100 Boot time (Time)

R/W | 0x0030 Sensor time (Time)

w 0x004C *(Changing the time setting) 0x03D4 Sending this command
overwrites the time in “Sensor
time” with the current time.

w 0x004C Factory Reset 0x03E7 Sending this command
returns all settings (excluding
Ethernet communication
settings) to the factory de-
faults.

B Communication
Class| Command Name Parameter Note
R/W | 0xOCBO Input terminal setting 0x00: External Input
0x01: CDA

R 0x0018 MAC Address (first 6 bytes)

R/W | 0x0010 IP address Setting the IP address to
“0.0.0.0” will initiate DHCP
mode and automatically
acquire the IP address.

R/W | 0x0020 Subnet mask

R/W | 0x0024 Default gateway

R/W | 0x0OCBC Precision Timesync 0x00: OFF

0x01: Slave
0x02: Master

R/W | 0x10E4 Client IP (automatic transmission) Ex.: For 192.168.0.11, specify
0xCOAB8000B.

R/W | 0x10EO Client Port (automatic transmis- 0 to 65535

sion)
R/W | Ox1EO Transfer channels usage (auto- 0x00: Not used Each bit corresponds to Ch4,
matic transmission) 0x01: Transfer the Ch1 data Ch3, Ch2, or Ch1.
0x02: Transfer the Ch2 data You can select multiple
0x04: Transfer the Ch3 data channels.
0x08: Transfer the Ch4 data Ex.: Specify 0x07 to transfer
the Ch3, Ch2, and Ch1 data.

R/W | 0x070 Client IP (storage data) Ex.: For 192.168.0.200,
specify 0OxCOA800CS.

R/W | 0x074 Client Port (storage data) 0 to 65535

R/W | 0x078 Transmission interval (storage 0to 100 Wait time [ms] inserted

data)

between packets

List of Commands for Reading/Writing Settings/Measured Values
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Class| Command Name Parameter Note
R 0x0CC4 Storage accumulation count (Number of data items)
R 0x0CC8 Storage status 0x00: Stopped

0x01: Waiting

0x02: Trigger standby
0x03: Storage operation in progress
0x04: Storage operation complete

R/W | OXOCFO Storage control 0x00: Switch to standby. If storage
is in progress, the storage data
present up to now is saved.

0x01: Starts the storage operation.
For conditional storage, switch to
the trigger standby status.

R/W | 0xOCDO Quota (Number of data items)
R/W | OxOCD4 Rate (Number of data items)
R/W | 0xOCDC Start condition 0x00: Immediate

0x01: Alarm Off edge

0x02: Alarm On edge

0x03: Threshold Up edge
0x04: Threshold Down edge
0x05: Threshold Both edge

R/W | OxOCE4 Threshold (Measured value) Unit: ym
R/W | OxOCEO Trigger channel 0x00: Ch1
0x01: Ch2
0x02: Ch3
0x03: Ch4
R/W | OxOCES8 Start position (Number of samplings)
R/W | 0x0CD8 Repeat 0x00: OFF
0x01: ON
R 0x0110 File system free space (Numerical value) Unit: KB
R 0x0114 File system capacity (Numerical value) Unit: KB
w 0x0CF8 Storage data reading 0x00: Stop
0x01: Start
R/W | Ox04C Delete all storage files 0x024E
Class| Command Name Parameter Note
R 0x0004 Firmware version ASCII code
R 0x0120 Temperature Unit: °C
R 0x0124 Total operating time of sensor Unit: sec
R 0x0128 Operating time of laser
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4-3 Acquiring Measured Values with

Time Data

When measuring thickness, controlling feedback, or performing similar operations, the measurement results

of the CDX Series are used when highly accurate time is necessary.
When this command is used, the CDX Series attaches the timestamp to the measured value and then

outputs the value.

¢ Sent command

| 30

06

0 | oo |

o0 | Ffo | o0 |

0C

* Reply command

BO

0C

Measurement value
(4 bytes)

Sensor status/measurement result
(4 bytes)

Timestamp
(4 bytes)

The sensor status and measurement formats are the same as “4-2-1 Acquiring measured results”(Page

4-4).

A value between 0 and 999999999 (nsec) is used as the timestamp, which counts down one second at a

time to 0. Checking this value allows the user to understand the measurement timing and order of

measurement data acquired through communication.

Acquiring Measured Values with Time Data

411 ||

uoljediunwwo? jauiaylyy H



4-4 Obtaining Received Light Waveforms
and Configuring Mask Settings

Received waveforms can be obtained with the following commands.
The data includes continuously output receiving light level from each point in order starting from close to the
sensor head.

B Read

e Sent command

| 30 | o | o | o | o4 | o | o4 | o0 |

* Reply command

Receiving light
level 1
(2 bytes)

B4 00

Receiving light
level 2
(2 bytes)

Receiving light
...... level 511
(2 bytes)

Receiving light
level 512
(2 bytes)

* Receiving light level data is output in order from the first point (closest to the sensor head) to the 512th
point (farthest from the sensor head).

Configure the mask with the following commands.
The mask can be set in up to four locations.

B Writing

» Sent command (setting the mask start position)

| 40 | 02 | 0oC | 60 | 00 | 04 | Start position (four bytes)

* Reply command

| co | oo |

» Sent command (setting the mask end position)

| 40 | o2 | oc | 64 | 00 | 04 | Endpositon (four bytes)

* Reply command

| co | o0 |

» Sent command (turning the mask ON/OFF)

| oc | 44 | o0 | o4 [ o0 | o0 | o0 | 1 |
*100 : OFF
01:ON

| 40 | 0

* Reply command

(o | o0 |
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4-5 Setting/Reading Individual Sensor
Descriptions

CDX Series products allow for writing and reading of individual descriptions.
Descriptions are limited to 30 bytes of characters.

B Read

* Sent command

| 30 | o | o | o | o1 | e | o0 | 1 |

* Reply command

B4 | 1E | Individual sensor description (30 bytes) |

* The individual sensor description is handled as a character string in ASCII code.

B Writing

* Sent command

| 40 | o2 | o | e | oo | 1€ | Write data (30 bytes)

* Reply command

| co | o0 |

Setting/Reading Individual Sensor Descriptions 413 I
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4-6 Continuously Transmitting/Receiving
Measured Values Automatically

Use this function to continuously transmit measured values automatically from the CDX Series.

@8 MEMO 90

The CDX Series only transmits data from communication port “5010” when this function is used to continuously transmit
measured values.

B Writing (starting/stopping continuous transmission)

» Sent command (setting the reception port/IP address)

| 40 | 02 | 10 | EO | 00 | 08 |Reception port number (4 bytes)| Reception IP address (4 bytes)

* Reply command

| co | o0 |

» Sent command (setting the transmission channels)

| 40 [ 02 | 01 | E0 | 00 | 08 | 00 | 00 | 00 | Transmission channel* (1 byte) | 00 | 00 | 00 | 00 |
Y

N
* Reply command * Explanation of bits

—_

| co | o0 |

Channel 3 | @
Channel 2 | N
Channel 1

Not used | @
Channel 4 | &

Not used | ®
Not used | ~
Not used | @

Example: Specify “5013” for the reception port, “192.168.0.11” for the reception IP address, “Ch1 only” for
the transmission channel, and then start continuous transmission.

» Sent command (setting the communication port/IP address)
0x400210E0000800001395C0A8000B

* Reply command
0xC000

Sent command (setting the transmission channels and starting the continuous transmission)
0x400201E000080000000100000000

Reply command
0xC000

@8" MEMO 00

To stop continuous transmission, use the “setting the transmission channels” command to set all the channels to 0 (OFF).

I 4-14 Continuously Transmitting/Receiving Measured Values Automatically



4-6-1 Continuous transmission data details

When the transmission channel setting is finished, continuous transmission starts on the specified port.

Measured values are transmitted approximately once every 1 ms, and 1 ms worth of data is transmitted

each time.

For example, if the sampling rate is set to 12.5 ps, 80 data entries (1 ms/12.5 ps) are transmitted as a

batch each time.

Data can only be transmitted from the CDX Series to 1 target device.

Continuous transmission stops when the power is turned off.

Reply command (continuous transmission data format)

) Measured value Measurement Measurement
Header Sensor status Timestamp
(2 bytes) (4 bytes) (4 bytes) sequence number data entry 1 data entry 2
y y y (4 bytes) (4 bytes) (4 bytes)
N J
Y

1 ms worth of data is
transmitted as a batch.

@8" MEMO 00

The transmission data is transmitted continuously for the set number of channels.

B Header (2 bytes)

1 1 0 1 0
N AN J
Y Y
Fixed value Data size (byte size of the data excluding the 2 bytes for the header)

Continuously Transmitting/Receiving Measured Values Automatically
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B Sensor status (4 bytes)

Explanation of bits

1 |< Bit
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ON when precision timesync is in operation

ON when using the continuous transmission function

B Timestamp (4 bytes)

This is the timestamp for the leading data among all the measurement data to be transmitted.

ON when measurement for Ch1 is not possible

Ch1 control input/output status (ON/OFF)

A value between 0 and 999999999 (nsec) is used as the timestamp, which counts down one second at a
time to 0. Checking this value allows the user to understand the measurement timing and order of

measurement data acquired through communication.

B Measured value sequence number (4 bytes)

This indicates the number and order of the transmitted data entries.

Among all the measurement data to be transmitted, the sequence number of the leading data is transmitted.

B Measured value (4 bytes)

1 ms worth of data is transmitted as a batch.
For example, if the sampling period is 500 ys and the data of channels 1, 2, and 3 is being transmitted, the

measured values are transmitted as shown below.

Channel 1
measured
value 1
(4 bytes)

Channel 2
measured
value 1
(4 bytes)

Channel 3
measured
value 1
(4 bytes)

Channel 1
measured
value 2
(4 bytes)

Channel 2
measured
value 2
(4 bytes)

Channel 3
measured
value 2
(4 bytes)

Fixed part (14 bytes)
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4-7 Storage Data Reading

0 0000000000000 0000000000000 00000000 00 0 00
Use this function to read the measured values within the latest storage file from the CDX Series.

B Explanation of read data

 After the command is received, all the measured values (four channels' worth) within the latest storage file
are returned.

* Measured values are made of signed, four-byte numbers.

» Each packet contains 80 measured values. If there are less than 80 measured values or if a given channel
is OFF, 7TFFFFFFF is entered in the packet to ensure that each packet contains four channels' worth of
measured values with 80 measured values per channel.

» A sequential number is added to each packet. This number is OXFFFFFFFF for the last packet. (0, 1, 2, ...
OxFFFFFFFF)

The sequential number is entered at the head of the packet.

uolnesIuNWWo? Jauiayly

Bl Example of read data
(Only channel 1 is ON and there are 10 measured values in the storage file.)

Sequential number. There are 10 measured values, so there is only 1
EF FE EF FE <«—— packet. In this situation, the number OxXFFFFFFFF is entered.

Data entry 1. The channels are listed in order (1, 2, 3, 4) with channel 1 on
90 4A A9 F7][7F FF FF FF"7F FF FF FF][7F FF FF FF the left. 7FFFFFFF is entered for channels 2, 3, and 4 because they are OFF.

00 4A A9 F2 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 2. Same as above.
00 4A A9 F9 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 3. Same as above.

00 4A AA 04 7F FF FF FF 7F FF FF FF 7F FF FF FF |[<— Data entry 4. Same as above.

00 4A AA OF 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 5. Same as above.

00 4A AA OD 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 6. Same as above.

00 4A AA 2B 7F FF FF FF 7F FF FF FF 7F FF FF FF |[<—— Data entry 7. Same as above.

00 4A AA 07 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 8. Same as above.

00 4A AA 04 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 9. Same as above.

00 4A AA 2A 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— Data entry 10. Same as above.

7F FF FF FF 7F FF FF FF 7F FF FF FF 7F FF FF FF |<— There are only 10 data entries in the storage file, so all channels are
7F FF FF FF 7F FF FF FF 7F FF FF FF 7F FF FF FF 7FFFFFFE starting with data entry 11.

7F FF FF FF 7F FF FF FF 7F FF FF FF 7F FF FF FF

7F FF FF FF 7F FF FF FF 7F FF FF FF 7F FF FF FF |<«— Dataentry 79.
7F FF FF FF 7F FF FF FF 7F FF FF FF 7F FF FF FF |«— Data entry 80.

Caution
A firewall warning may be displayed during the reading of storage data.

Storage Data Reading 417 I



4-8 Error Messages

The CDX will send an error in the following format when an error occurs.
* Reply command

| EO | 02 | Error details

Error name Error details Details
Command error 0x00E1 A command that does not exist was specified.
Address error 0x00E2 The specified address is out of range.
Overflow 0x00E9 Reply data overflow

| 218 Error Messages
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Specifications
The following shows the specifications, characteristics, and dimensions of CDX

Series products.




5-1

Specifications

Model

CDX-L15 | CDX-LW15 CDX-30 CDX-W30

Measurement range*"

With diffuse reflection installation: 30 £ 5 mm
With specular reflection installation: 25.5 + 3 mm

With specular reflection installation: 15 £ 1 mm

Light source

Red laser, wavelength: 655 nm, max. output: 0.39 mW

Laser class IECMIS CLASS 1
Spot size*? 230 pym | 30 x 1000 pm 230 ym 30 x 1000 pm
Linearity Specular mode: Diffuse mode: Diffuse mode:
10.05% of F.S. (1.0 pm) 1+0.03% of F.S. 1+0.015% of F.S.
(£3 pm) (£1.5 pm)

Specular mode:
+0.04% of F.S.

Specular mode:
1+0.04% of F.S.

(2.4 ym) (2.4 ym)

Resolution*3 0.01 um 0.05 um

Repeatability** 0.01 ym 0.05 ym

Sampling period 12.5 pus/25 ps/50 ps/100 ps/200 ps/500 us/1 ms / Auto

Temperature drift +0.02% of FS/°C +0.03% of FS/°C 10.01% of FS/°C +0.02% of FS/°C
(at =10 to +40°C), (at =10 to +40°C), (at =10 to +40°C), (at =10 to +40°C),
+0.03% of FS/°C +0.1% of FS/°C +0.03% of FS/°C +0.04% of FS/°C
(at +40 to +50°C) (at +40 to +50°C) (at +40 to +50°C) (at +40 to +50°C)

Indicators

Link indicator (green) / Power indicator (orange/green/blue/red)

External input

Laser OFF, Hold/Reset, Storage start, Offset

Communication interface

Ethernet (100BaseTX)

Power supply voltage

12 to 24 VDC (£10%; including ripple)

Current consumption

180 mA (with 24 V supply)

Protection category

IP67 (incl. connector)

Ambient temperature/humidity

—10 to +50°C /35 to 85% RH (no condensation or freezing)

Storage temperature/humidity

—20 to +60°C /35 to 85% RH (no condensation or freezing)

Ambient illuminance

Incandescent light: 3,000 Ix or less, Fluorescent light: 10000 Ix or less

Vibration resistance

10 to 55 Hz; Double amplitude 1.5 mm; 2 hours in each of the X, Y, and Z directions

Shock resistance

50 G (500 m/s2), 3 times in each of the X, Y, and Z directions

Material

Main unit: Aluminum die cast, Emitting window: Glass

Weight

Approx. 280 g

Model

CDX-85 | CDX-W85 CDX-150 CDX-W150

Measurement range*"

With diffuse reflection installation: 85 +20 mm With diffuse reflection installation: 150 40 mm

With specular reflection installation: 81.5 +10.0 mm

Light source

Red laser, wavelength: 655 nm, max. output: 0.39 mW

Laser class IECMIS CLASS 1
Spot size*? @70 ym 70 x 2000 pm 2120 ym 120 x 4000 pm
Linearity Diffuse mode: Diffuse mode: Diffuse mode: Diffuse mode:
[Measurement range] | +0.015% of F.S. [Measurement range] | +0.015% of F.S.
65 to 85mm: (6.0 um) 110 to 150 mm: (£12.0 pm)
1+0.018% of F.S. Specular mode: 1+0.03% of F.S.
(£7.2 pm) 10.03% of F.S. (£24 pm)
[Measurement range] | (6.0 pm) [Measurement range]
85 to 105 mm: 150 to 190 mm:
+0.03% of F.S. +0.04% of F.S.
(£12.0 pym) (£32 pm)
Specular mode:
+0.03% of F.S.
(6.0 ym)
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Model CDX-85 CDX-w85 CDX-150 CDX-W150
Resolution*3 0.1 ym 0.2 ym
Repeatability** 0.1 ym 0.2 ym

Sampling period 12.5 us/25 ps/50 ps/100 ps/200 ps/500 ps/1 ms / Auto
10.01% of FS/°C (at —10 to +40°C), £+0.03% of FS/°C (at +40 to +50°C)
Link indicator (green) / Power indicator (orange/green/blue/red)
Laser OFF, Hold/Reset, Storage start, Offset
Ethernet (100BaseTX)

12 to 24 VDC (£10%; including ripple)
180 mA (with 24 V supply)
IP67 (incl. connector)
—10 to +50°C /35 to 85% RH (no condensation or freezing)
—20 to +60°C /35 to 85% RH (no condensation or freezing)

Incandescent light: 3,000 Ix or less, Fluorescent light: 10000 Ix or less

Temperature drift

Indicators

External input

Communication interface

Power supply voltage

Current consumption

Protection category

Ambient temperature/humidity

Storage temperature/humidity

Ambient illuminance

Vibration resistance 10 to 55 Hz; Double amplitude 1.5 mm; 2 hours in each of the X, Y, and Z directions
50 G (500 m/s2), 3 times in each of the X, Y, and Z directions

Main unit: Aluminum die cast, Emitting window: Glass

Shock resistance

Material
Weight

Approx. 280 g

<Measurement Conditions>

Unless specifically designated, specifications are based on the following measurement conditions.

Ambient temperature: 25°C (room temperature), Power supply voltage: 24 VDC, Sampling period: 50 ys,
Moving average: 256, Median filter: 31, Center of measurement range, Standard target measurement object
([specular reflection: glass] for the 15 mm/30 mm type, [specular reflection: aluminum vapor deposition
mirror] and [diffuse reflection: visible light shielding ceramic] for the 85 mm type) Furthermore, the sensor
head is fixed in place with an aluminum jig when measurements are performed.

*1: When the sampling period is set to the fastest setting of 12.5 ys, the measurement range will become narrower.
Use the sensor by selecting the measurement range from Near, Center, and Far shown below.

Measurement range

suonesyoadg u

CDX-L [W]15 CDX- [W] 30 CDX- [W] 85 CDX- [W]150
Near 14.0 to 14.6 mm | 25.0 to 28.1 mm 65.0t0 77.7 mm 110.0 to 134.4 mm
22.5t024.0 mm 71.51t0 74.3 mm
(with specular reflection (with specular reflection
installation) installation)
Center 14.4 t0 15.4 mm | 27.8 to 31.9 mm 73.51t0 90.8 mm 124.8 to 166.3 mm
(Initial value) 22.8t0 27.9 mm 70.6 to 86.9 mm
(with specular reflection (with specular reflection
installation) installation)
Far 15.3t0 16.0 mm | 31.1 to 35.0 mm 84.8 to 105.0 mm 150.2 to 190.0 mm
26.7 to 28.5 mm 81.0to 91.5 mm
(with specular reflection (with specular reflection
installation) installation)

*2: Center strength of 1/e2 (13.5%) at the center of measurement range. There may be leak light other than the

specified spot size. The sensor may be affected when there is a highly reflective object close to the detection area.

*3: The smallest determinable step when changing the distance between the sensor and the target one step
at a time (number of times to perform moving average: 65536).
*4: Peak-to-peak value for measurements when measured while stationary (number of times to perform
moving average: 65536).

Specifications
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5-2 Dimensions

B 15 mm type

(Unit: mm)
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85 mm type
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5-3 Characteristics

5-3-1 Spot size

B 15 mm type

0 (19.8) (21.2) (22.6)

Distance (mm)

B 30 mm type

«
P

25 30 35

Distance (mm)
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Bl 85 mm type

Bl 150 mm type

«

p) 65 85 105

Distance (mm)

«

p) 10 150 195

Distance (mm)

Characteristics
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5-3-2 Mutual interference diagram

B 15 mm type
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Bl 85 mm type
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H 15 mm type

Light axis area
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Bl 85 mm type
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Attention: Not to be Used for Personnel Protection.

Never use these products as sensing devices for personnel protection. Doing so could lead to serious injury or death.

These sensors do not include the self-checking redundant circuitry necessary to allow their use in personnel safety applications.
A sensor failure or malfunction can cause either an energized or de-energized sensor output condition.

Please consult our distributors about safety products which meet 0SHA, ANSI and IEC standards for personnel protection.

@ Specifications are subject to change without prior notice.

@ Specifications and technical information not mentioned here are written in Instruction Manual. Or visit our website for details. c €
@ All the warnings and cautions to know prior to use are given in Instruction Manual.

OPTEX FA CO.,LTD.

91 Chudoji-Awata-cho Shimogyo-ku Kyoto 600-8815 JAPAN
TEL. +81-75-325-1314 FAX. +81-75-325-2936
http://www.optex-fa.com

Manual content accurate as of June 2019. CDX_UM-E-006-1906
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