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® Compact laser displacement sensor CD22 series
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@ Ultra high-accuracy laser displacement sensor  CDX series
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Keep this manual at hand so that it can be used whenever necessary.
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Introduction

Thank you for purchasing the CDA series displacement sensor amplifier unit. This manual contains the
information necessary for using the CDA series displacement sensor amplifier unit. 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 CDA
series displacement sensor amplifier unit.
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
minor injury or property damage.

B Notes

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

Doing so may cause injury or fire.

@ Do not disassemble, repair, modify, deform under pressure, or attempt to incinerate this product.

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.

2 'i% 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.
& Do not use the product at voltages or with AC power supplies that exceed the rated voltage.

ONO OB WN -

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.

Il —

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.

SbpPoPee>>pPPe@

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

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

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

A excessive force to the cable.

B Handling Precautions

1

. After carefully considering the intended use, required specifications, and usage conditions, install and use

the product within the specified ranges.

. 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.

. 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.

. 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.

. 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.

. 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.

. 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.
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Related Manuals

The related manuals are shown below. Read the related manuals together with this one.

Manual name Details

Displacement sensor amplifier unit This is the instruction manual included with the displacement sensor amplifier

CDA series instruction manual unit CDA-M and CDA-S.

Displacement sensor amplifier unit This is the instruction manual included with the displacement sensor amplifier

CDA-DM2 instruction manual unit CDA-DM2.

Small displacement sensor with digital | This is the instruction manual included with the small displacement sensor

display with digital display CD22 series (the model that supports RS-485

CD22 series instruction manual communication). Read this manual when connecting the CDA series to the
CD22 series.

High-accuracy laser displacement This is the user's manual for the CDX series. Provides detailed information on

sensor CDX operation.

CDX series user's manual

Through-beam edge sensor This is the user's manual for the TD1 series. Provides detailed information on

TD1 series user's manual TD1 operation.

EtherCAT communication unit This is the user’'s manual for the EtherCAT communication unit UC1-EC.

UC1-EC user’s manual Read this manual when using the CDA as a relay to connect the compatible
sensor to the UC1-EC and performing operations over a EtherCAT network.

EtherNet/IP communication unit This is the user’s manual for the EtherNet/IP communication unit UC1-EP.

UC1-EP user’s manual Read this manual when using the CDA as a relay to connect the compatible
sensor to the UC1-EP and performing operations over a EtherNet/IP network.

10-Link gateway This is the instruction manual included with the 10-Link gateway UC2-IOL.

UC2-I0L instruction manual Read this manual when using the CDA as a relay to connect the compatible

sensor to the UC2-I0L and performing operations over a |O-Link.

Expressions Used in This Manual

This section explains the expressions used in this manual.

@ MEMO 90

Indicates information that is useful to know during operation

B Abbreviations

Unless otherwise specified, the abbreviations shown below have the following meanings in this manual.

Abbreviation Details

CDA This indicates a CDA series ("CDA-" [ followed by M, S, or DM2) displacement sensor
amplifier unit.

Safety Precautions % I



Abbreviation

Details

Compatible sensor(s)

This indicates a device that can be connected with a CDA unit, such as CD22, TD1 or
CDX series.

CD22 This indicates the compact displacement sensor with digital display CD22 series
(CD22-00-485M12: "OOOO" is "15," "35," or "100").

TD1 This indicates the TD1 series of through-beam edge sensors.

CDX This indicates the CDX series of ultra high-accuracy laser displacement sensors.
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Product Overview

This chapter explains the procedures for connecting and installing the CDA and the

compatible sensors, as well as giving a general overview of them.

J

- Compatible sensors
System configuration diagrams
* Included items
- Optional cables
- Names and functions of parts
« Connection and installation method
Connecting the CDA and the compatible sensors
Installation and linking
Power supply and I/O wiring



1-1 Compatible Sensors

These are sensors that can be connected to the CDA.

CDX Series

CD22 Series
(RS-485 type)

TD1 Series

1-2 System Configuration Diagrams

CD22 (RS-485 type)
U

Displacement sensor/amplifier connection cable

/' Sensor head
:GIHE fffffff ET1TD .
éllll [

Sensor-to-amplifier extension cable®

TD1
Receiving head
BCA

Y-branch cable
(included with the TD1)

Q P,
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L —TEn-

Sensor-to- ampllfler
extension cable*

- z:r:zeuu
Sensor to-amplifier
extension cable*

/&—ﬂmm-ﬂ.ml ’*’:’ji: Ellimu==]
Emitting head J

- JZCIZEUI}
Sensor-to- -amplifier
extension cable*

Branch connector
(included with the CDX)

Sensor head Displacement sensor/

amplifier connection cable

Head extension cable*
Sensor to-amplifier

extension cable*
*: A cable required for extending the cable.
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Displacement sensor amplifier unit

CDA
FE-

« Supply voltage: 12 to 24 VDC
« Analog output(s)

« Control outputs

« External input(s)

Displacement sensor amplifier unit

CDA
FIZI-

H

« Supply voltage: 12 to 24 VDC
« Analog output(s)

« Control outputs

« External input(s)

Displacement sensor amplifier unit

CDA
’l::z:—

« Supply voltage: 12 to 24 VDC

#
* Analog output(s)

« Control outputs

« External input(s)

Note: CDX is not supported for communi-
cation units such as UC1 and UC2.

e e

G
@ ®
®

» The analog output, control output and external input specifications vary according to the amplifier unit model.

See "4-8 Specifications" (page 4-40).

| 2
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1-3 Included Items

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

1x Displacement sensor amplifier unit 1x Instruction manual

1-4 Optional Cables

® Displacement sensor/amplifier connection cable

=T

DSL-1204-G02M (2 m)

® Sensor-to-amplifier extension cable

=

DSL-0804-G02M (2 m)
DSL-0804-G0O5M (5 m)

Caution
Ensure that the total cable length when connecting to a CDA series amplifier unit is within 10 m.

® Head extension cable (for CDX)

L
T~

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

Included Items

MBIAIBAQ }9NpOoId =



1-5 Names and Functions of Parts

L Main unit cable

Power indicator Display panel

— B button
Qutput 1 indicator

L

Output 2 indicator FASTUS

Output 3 indicator

A button

Arrow buttons

B Indicators

Name Color Indication

Power indicator Green/Red Lit green: Power supply on
Lit red: Head communication error
Flashing green: In power-saving mode

Output 1 indicator Orange Lit: Output 1 is ON
Off: Output 1 is OFF

Output 2 indicator Orange Lit: Output 2 is ON
Off: Output 2 is OFF

Output 3 indicator Orange Lit: Output 3 is ON

Off: Output 3 is OFF

B Types and functions of buttons

Button shape Name On-screen display Functions
@ A button D Short press (less than 2 sec.): "Set"
. Long press (2 sec. or more): "Finish"
@ B button Q "Cancel"
@ @ Up/Down buttons AV Item selection, increasing/decreasing values
@ @ Left/Right buttons <| [> Menu selection

I 1-4 Names and Functions of Parts



1-6 Connection and Installation Method

1-6-1 Connecting the CDA and the Compatible
Sensor

This section explains the procedure for connecting the CDA and the compatible sensor.
The CD22 is used as an example in this section.

E Caution
E Do not connect/disconnect the CDA and the compatible sensor when a power supply is connected. Connecting/
1 disconnecting the devices while the power is on may lead to malfunctions.

@8 MEMO 90

If you need to extend the cable, connect Sensor-to-amplifier extension cable (2 m or 5 m type) between the cable and the
CDA head connector.

Follow the procedure shown below to connect the devices.

1 Connect Sensor cable to Displacement sensor/amplifier connection cable, and then turn the
connector on Displacement sensor/amplifier connection cable side to lock it in place.

Sensor cable M12 connector (front)

Displacement sensor/ 3

amplifier connection cable K() O O
O

- Sensor cable side (male): protrusion

- Displacement sensor/amplifier
connection cable side (female): notch

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

Connection and Installation Method 1-5 I
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2 Connect the other connector (M8) of Displacement sensor/amplifier connection cable
connected to the CD22 to the CDA head connector, and then turn the connector on

Displacement sensor/amplifier connection cable side to lock it in place.
Check the orientation of the pins of the head connector of the channel that you are connecting to and of
the M8 connector of Displacement sensor/amplifier connection cable before establishing the connection.

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

M8 connector (front)

Displacement sensor/amplifier
connection cable
Caution Do not touch the head

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

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

I 1-6 Connection and Installation Method



1-6-2 Installation and Interconnecting

Install the CDA on a DIN rail. This section also explains how to Interconnect multiple CDAs together.

@8 MEMO 90

» Ensure that the CDA is not connected to a power supply or to the compatible sensor before installing the CDA on or
removing the CDA from a DIN rail.

» By interconnecting a CDA with communication units such as UC1 and UC2 on a DIN rail, you can operate the CDA and
the compatible sensors on various networks. For details, see the UC1 and UC2 instruction manuals, as well as the user's
manual. (The CDX does not support communication units.)

1

Align the DIN rail mounting hooks at the bottom on the rear of the CDA with the bottom side
of the DIN rail. While pushing the CDA in the direction of (1) to press it onto the DIN rail, push
the top of the CDA onto the DIN rail in the direction of (2).

(2) Attach
DIN rail

(3) Remove

(1) Press this onto the DIN r}ii

l.
\> DIN rail mounting hook

Check that the DIN rail mounting hooks are locked and that the CDA is securely mounted on the DIN rail.

@®" MEMO 00
To remove the CDA from the DIN rail, push the CDA in the direction of (1), and then push the top of the CDA off of the DIN
rail in the direction of (3).

2 When interconnecting together multiple CDAs, do so with them mounted on the DIN rail.

L 101

) - - U A 10O |-
Interconnection @@
connector mj / J o

Interconnection connector

Connection and Installation Method 1-7 I
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Caution

When interconnecting the CDA with another unit (such as another CDA, the UC1 or UC2) on a DIN rail, use the inter-
connecting connectors to interconnect the units together securely. If the connector is at an angle or is not firmly
inserted all the way, the CDA or the other interconnected device may be damaged when the power is turned on.

3 To fix the units in place securely on the DIN rail, attach end plates ~ ® End plate
(sold separately) to the DIN rail so that they surround the inter- ﬁg\
connected devices and fix the end plates in place with screws. Product Side
Orient the end plates on each end of the interconnected devices so that the
product side of each end plates faces the units, which means the right and (y

left end plates face the opposite direction. Catch the notch of the end plate
onto the DIN rail in order to attach the end plate.
The tightening torque for the screws is 0.9 Nem or less.

DIN rail

1-6-3 Power Supply and I/0O Wiring

B Connecting the power supply

Connect the power supply to the CDA.
When you connect the power supply to the CDA, power is supplied to the sensor by way of the head connector.

1 Connect the specified power supply to / )
the brown (+ V) and blue (GND) wires. ©

+V Brown

GND |[Blue
Output 1| Black \ Input 1| Gray
Output 2| Yellow J Input 2| Pink

Output 3| Purple

|Analog output |White v Shield wire

* The above figure shows the wiring of the CDA-M
and CDA-S.
For CDA-DM2, see "Input and output wiring"

(page 1-9).

Caution
Before turning on the power, check that all the connections are complete. Also, turn the power supply off before
1 performing wiring work such as switching and removing wires.

I 1-8 Connection and Installation Method



M Input and output wiring

This section explains the connection of inputs and outputs with external devices.

1 Refer to "Connecting the power supply” (page 1-8) or "4-8-3 1/O Circuit Diagrams" (page
4-43) to make the required wiring connections of inputs and outputs.

CDA-M and CDA-S

Wire color Details Setting item
Brown +V 12 ...24 VvDC

Blue GND oV

Gray Input 1 (channel 1 external input) | [EXTIN Select] under [AMP 1/O Settings]
Pink Input 2 (channel 2 external input)

Black Output 1 [OUT1 Source] under [AMP 1/O Settings]
Yellow Output 2 [OUT2 Source] under [AMP 1/O Settings]
Purple Output 3 [OUT3 Source] under [AMP 1/O Settings]
White Analog output [Analog Source] under [AMP 1/O Settings]

* CDA-M and CDA-S units support analog current output.
* Even for the CDA-S expansion unit, apply 12 to 24 VDC to the power wires (brown and blue) as the
supply voltage for the compatible sensors.

CDA-DM2
Wire color Details Setting item
Brown +V 12...24VDC
Blue GND oV
Purple Input (external input) [EXTIN Select] under [AMP I/O Settings]
Black Output 1 [OUT1 Source] under [AMP 1/O Settings]
Yellow Output 2 [OUT2 Source] under [AMP 1/O Settings]
White Analog output 1 [Analog1 Source] under [AMP 1/O Settings]
Pink Analog output 2 [Analog2 Source] under [AMP 1/O Settings]

* For CDA-DM2 units, analog output of either current or voltage can be selected per channel.
* The inputs of the CDA-DM2 are assigned to channel 1 and channel 2. Channel selection is not
possible.

E Caution

E Lead wires that are not in use should be wrapped individually with insulating tape, and do not contact it to any other
1 terminal.

1

@ MEMO 90
» The function assigned to external input is common to channel 1 and channel 2. You cannot assign a different function to

each channel.
» For the external I/O settings, see "3-2-2 1/0 Settings" (page 3-5).

Connection and Installation Method 1-9 I
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Basic Operation Method

This chapter explains the points needed for operation.

® Settings the first time the CDA starts
® How to Operate the Setup Keys
® Screen details



2-1 Operation Interface

2-1-1 Settings the First Time the CDA Starts

The first time that you turn on the CDA after you purchase it, a screen for setting the display language is
displayed.
Follow the procedure shown here to set the display language.

@8 MEMO 90

You can change the display language later from the CDA's [AMP EXP Settings] menu.

1 Use @ or @ to select [Japanese: H] or

. - PWR
[English: £3]. i Language
ourt SiEER
ourz |l Japanese: H |
= AV Select  Set [
ouT3 R HEE
O
2 Press (A). t CWR
The display language setting is confirmed | Language
and the basic screen is displayed. our EEER
V Select Set [
outs IR HEE

. 4
=) Channel 2 B A
ouT1 . 4 4

ouT2 Channel >
()

ogr AMP4 ZA.VASI(;I;Ict

I 2-2 Operation Interface



2-1-2 How to Operate the Setup Keys

The following section explains how to operate the setup interface of the CDA.

( PWR Y — B button
O Channel2 B A Notation in this manual: ‘
anne
ouT 2 44 @ ‘C ! A button
© Notation in this manual:
OouUT2 Channel 1 i —‘
- 42 .4
ouT3 ° Arrow buttons
= AP AVSelect] J Notation in this manual:
Navigation display
Navigation display This displays the buttons that can be operated on and the operation details for the
displayed screen.
AVLD> Displays the details of the operation that can be performed with the arrow buttons.
O Displays the details of the operation that can be performed with the A button.
| Displays the details of the operation that can be performed by holding down the A
button.
O Displays the details of the operation that can be performed with the B button.
Operation buttons | A button This is mainly used to confirm and set items.
B button This is mainly used to return to the previous screen.

Arrow buttons

These are used to select items, switch between screens, and increase/decrease
numeric values.

@®" MEMO

« In actuality, the display panel is black and the characters and figures are displayed in white on it. For example, "[I" in the
navigation display is actually a square drawn in white and "l" is actually a square that is filled in white.

« If no operations are performed for approximately 10 minutes, the CDA's power-saving function turns the screen display
off. The [PWR] LED flashes in green. In this mode, press any of the operation buttons to return to the basic screen or
calculation screen that was displayed when the display turned off.

Operation Interface 2-3 I
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@8 MEMO 90

» As shown in the following operation example, you may be able to move the frame to a digit that is not displayed.

M Example: Setting "Clamp holding time" to a four-digit numeric value

Setup Mode Setup Mode Setup Mode Setup Mode
Clamp holding time Clamp holding time Clamp holding time Clamp holding time
e
b 0O |» Oy 1000
A V Change Value A V Change Value A V Change Value A V Change Value
<1 > Select Digit <] > Select Digit <] > Select Digit < D> Select Digit
| O Back Finish @) (O Back Finish @) (O Back Finish B (O Back Finish W
As shown in the above When you press@once, When you press @ two When you press @ to
figure, this item's default the frame moves to the more times, the frame change the thousands
value is "0." digit on the left, and "0"is  moves to the thousands position to a numeric
displayed. position. The digits value other than "0," the
between the ones position  intermediate digits are
and the thousands displayed as "0."

position are not displayed.

* If you press before pressing to confirm the changed numeric value that you are setting, the change will be
canceled and you will return to the setting screen.

I 2-4 Operation Interface



2-1-3 Changing Settings

Regarding operations for configuring settings from the CDA, you can use the arrow keys to change the selected
item and you can use the arrow keys to change the setting's numeric value.

B Changing the selected item

In this section, the teaching mode of the CD22 connected to the CDA will be changed as an example for
explaining how to change the selected item.

1

On the basic screen, press @ or@ to select [Channel 1] or [Channel

2], and then press ™.
The Setup Top Menu for the selected channel is displayed.

Press @
The display switches to the [Setup Mode] menu.

Use (2 or (®) to switch to the [Teaching Mode] screen.
The default value for the CD22 teaching mode is [2-Point]. The setting has
been confirmed with these details, so the setting item is displayed with
double brackets ([ ]) to indicate this, as shown in the figure.

Use @ or @ to switch the setting item.

For the CD22, you can select the teaching mode from [2-Point], [1-Point],
and [FGS2 Distance].

Just selecting an option does not confirm the setting. The setting item is
displayed with brackets ((  ]) to indicate that it has not been confirmed, as
shown in the figure.

Press (A).
The changed setting is confirmed, and the setting item is displayed with
double brackets ([ ]) again to indicate this.

(CD22 Setup
Top Menu
A Setup mode

V Expert mode
> Teach mode
O Back

\.

The double brackets ([ ])
indicate that the selected

item has been confirmed.
|

rSetup Molle ﬁ
_Teaching Mode_ |
E~E 2-Point ]:
AV Select Set ]
< Prev Next >
(O Back  Finish m

The brackets ([ ]) indicate
that the selected item has
not been confilrmed.

'Setup Mol[le H
Teachina Mode

........................

.........................

AVSelect Set 0
<1 Prev Next >
(O Back Finish W

Setup Mode
Teaching Mode

[ 1-Point |

AV Select Set
< Prev Next >
(O Back Finish Il

@8 MEMO 90

* Hold down on any menu to return to the basic screen.
» On the setting screen where you are changing the selected item, if you press a different button before pressing to
confirm the changed setting, you will return to the Top Menu with the setting details from before the change you made.

Operation Interface
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B Changing a setting's numeric value

In this section, the far end distance of the CD22-100oo will be changed as an example for explaining how to
change a setting's numeric value.

1

On the basic screen, press @ or@ to select [Channel 1] or [Channel

2], and then press .
The Setup Top Menu for the selected channel is displayed.

Press @
The display switches to the [Setup Mode] menu.

Use (@ or (®) to switch to the [Far End distance] screen.
The default value for the CD22-100oo far end distance is 50.00.

Press .

You can now change the numeric value.

(CD22 Setup
Top Menu
A Setup mode

V Expert mode
> Teach mode

O Back
Setup Mode
Far End distance
O Select Set
< Prev Next >
(O Back Finish W

The navigation display switches, and the right-most digit of the displayed numeric value is enclosed in a

frame.

Use (@ or (&) to move the frame to the digit whose value you want
to change.

Use @ or @ to change the numeric value.
: Increase the numeric value.

@: Decrease the numeric value.

When you are finished changing the numeric value, press @)
The changed numeric value is confirmed, and the frame disappears.

I 2-6 Operation Interface

Eetup Mode

Far End distance

50.00

A V Change Value
< D> Select Digit
(O Back Finish &

Setup Mode

Far End distance

55.00

A V Change Value
< D> Select Digit

| O Back Finish W




2-2 Screen Details

vy}
A )
2-2-1 Display Screens 7}
3)
The CDA has three types of display screens (basic screen, sensor setting screen, and amplifier setting screen). -co
®
=
. . )
B Basic screen (measurement value display) =2
This screen is the CDA's start screen after you make the initial language setting. ( Channel2 ) ;
Generally, the measurement value of the connected sensor will be displayed. 3 2 44 @
* If a sensor is connected to channel 1 or channel 2, the current measurement Charndl 1 ° > g
value is displayed. o
» By switching between menus, you can switch the display between the settings 42 -4 1
of the connected sensor and CDA and the calculation. (Itis possible to transition | AP AVSeIect‘

to the sensor setting screen or amplifier setting screen.)

B Display resolution

The display resolution of the measurement values displayed on the CDA varies depending on the model of
compatible sensor.
The display resolution for each compatible sensor is shown below.

Series Model Display Measurement value display example
resolution (in the case of 1.234 mm)
CDX CDX-L15A
CDX-LW15A
0.001mm 1 2 3 4
CDX-30A )
CDX-W30A
CDX-85A
CDX-W85A
0.01mm 1 2 3
CDX-150A :
CDX-W150A
CD22 CD22-15-485M12 0.001mm 1 . 234
CD22-35-485M12 0.01mm 1. 23
CD22-100-485M122 0.01mm 1 ° 2 3
TD1 TD1-010M8 0.001mm 1.234

Screen Details 2-7 I



B Sensor setting screen

This screen is used to change the connected sensor settings.

The displayed details change depending on the connected sensor.

B Amplifier setting screen

This screen is used to change the CDA settings.
This is mainly used to change applications and set input/output.

I 2-8 Screen Details

(CD22 Setup
Top Menu
A Setup mode

V Expert mode
> Teach mode
O Back

* As an example, the

operation is performed
with the CD22 connected.

AMP Settings
Top Menu
A APP Settings
V 1/0 Settings
> Channel Settings
< Expert Settings

QO Back




B Switching to the sensor setting screen or amplifier setting screen

Follow the procedure shown below to switch the display between the screens used to set the CDA and the

connected sensor.

1

Channel 2 Set the sensor connected to CDA channel 2 separately.
Channel 1 Set the sensor connected to CDA channel 1 separately.
AMP Set the amplifier.

3 Press (A).

On the basic screen, press @ or @

The cursor (P>) will be displayed on the left side of the basic screen, and

the navigation display will be switched.

(ha

\

(> Chamel?

AMP

OSet ]

32.44

mell  VSelect

42 .41

ASelect

Curso

Use @ or @ to move the cursor and switch the target that you want to set.

The display switches to the [Top Menu] screen of the selected setting target.

A Setup mode
V Expert mode
> Teach mode
O Back

Menu/screen name

Screen name

Channel number

—J Navigation display
|

(1or2)
CD22 Setup ° AMP Settings
Top Menu Top Menu

A APP Settings
V /0 Settings

When [Channel 1] or [Cha

nnel 2]

is selected (Setup menu)

\

> Channel Settings
[ <] Expert Settings
O Back

J

When [AMP] is selected
(AMP Settings menu)

r

* As an example, the operation is performed with the CD22 connected.

@8 MEMO 90

* When you perform the operation to return to the basic screen from a channel 1 or w
channel 2 setting screen, the display returns to the basic screen with the cursor shown

hen you return to the basic screen
from a channel 2 setting screen

at the channel that you were setting. When you perform the operation to return to the P Channel2 [JSet
basic screen from an amplifier settings screen, the cursor is not shown when the display 3 2 .44
returns to the basic screen. Channel 1 VSelect
AVP ASelect
Cursor
Screen Details 2-9 I

poyjs\ uonjesadQ siseg u



B Switching to the calculation screen
You can switch from the basic screen to the calculation screen.

1 On the basic screen, press (®. [ Chamel? ]
The display switches to the calculation screen.
Press (©) or (B) on the calculation screen to return to the basic screen. Chann3e|1 9 © 3 Z

952

AMP AVSeIectA
N

Difference

29.80

< +0.75

30.00 {72
Threshold

\. J

Display of the calculated value when
measuring the level difference

@®" MEMO 90
» The displayed contents of the calculation screen vary depending on the CDA's [APP Settings]. In the example shown
above, [APP Settings] is set to [Difference]. .
* If you set the CDA's app settings to [Not use] and each channel's calculation setting to Calculation
[Not use], the calculation screen will appear as shown in the figure on the right. O O O

no Channel1
no Channel2

B Display when measurement is not possible and when no sensor
is connected

When no compatible sensor is connected to the CDA's head connector, the display for the corresponding
channel is "- - - - - ."You cannot use the cursor to select a channel to which a compatible sensor is not connected.
Also, if the measurement value of a compatible sensor connected to the CDA is outside of the measurement
range, "9999" is displayed with the character and background colors inverted.

In the same way, if a calculation result exceeds the displayable range, "32767" is displayed with the character
and background colors inverted.
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Channel 2
Measurement is not possible with the compatible 9
sensor connected to channel 2.

Channel 1 >

No compatible sensor is connected to channel 1.

ANP AVSelect
of|e
Cotoutatod value wh N Calculation
alculated value when measurement is
not possible or an error occurs ” 3 2 7 6 7
<o  Channel 1
—  Channel 2

\

B Locking the CDA operation buttons
You can lock the CDA operation buttons to prevent the settings from being changed by mistake.
1 Display the basic screen or the calculation screen.

2 Hold down (B) (for 2 seconds or more).
The keys are locked. On the basic screen, "Key Locked" is displayed at the bottom of the screen and the
navigation display disappears. On the calculation screen, the navigation display disappears.
To release the key lock, hold down (for 2 seconds or more) again.

Basic screen Calculation screen
Channé|29 3 7 [ Difference
o 2 % < 2980
.52 30.00 t0:75
AMP AVSelect Threshold
(Hold down for L (Hold down for (Hold down for L (Hold down for
2 seconds or more.) 2 seconds or more.) 2 seconds or more.) 2 seconds or more.)

Channel2 [ Difference

e 29.80

+0.
9.52 30.00 Ty72
[|-—— Heyloded ———]| Threshold
! I
The navigation display disappears, and The navigation display disappears.

"Key Locked" appears in its place.

Screen Details 2-11 I
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CommonSettingsforVariousFunctions

This chapter explains the CDA menus and setting items.

Setting items and menu screen transitions

APP settings
Thickness

Level Difference
Calculation settings
I/O settings

Control output settings
Analog output settings
Analog scaling settings
External input settings
Channel settings
Baud rate settings
Other settings

I/O polarity (PNP/NPN)
Language

Initialization



3-1 Setting Items and Menu Screen
Transitions

Configure the CDA settings by selecting [AMP] from the "basic screen."
There are four types of setting items.

B Amplifier unit channel selection menu

PWR B A [Amplifier unit Top Menu]
= Channel 2 ASelect
ourt @ || use @ and @ down keys to move
the cursor and select the channel
ch which settings will be changed.
ours To set the CDA, place the cursor
on “AMP” and press[O].

@ @keys: Select/ [&3]key: Set

B Amplifier unit Top Menu

Channel Settings APP Settings

t@— B | AMP Settings _@J
@—} Zogg’\l/"ggtltjings ’ 4—@
«©

v ZE Settilnsgs )
©—> % Eégﬁ”r?iet%‘n‘g”fs
vr@— L —@1
Expert Settings 1/0 Settings
Channel Settings ] [ APP Settings
This configures the settings of the connected This configures the settings related to the level
sensor's baud rate (the communication speed difference measurement and thickness
between the CDA and the sensor) and the correction measurement.
parameters. — For details of setting items and screen
— For details of setting items and screen transitions, transitions, see “3-2-1 APP Settings” (page
see “3-2-3 Channel Settings” (page 3-8). 3-3).
Expert Settings ] [ I/O Settings
This configures the settings for calculation, threshold, This configures the settings related to control output,
hysteresis, initialization, and switching language. analog output, external input, and I/O polarity.
— For details of setting items and screen transitions, — For details of setting items and screen transitions,
see “3-2-4 AMP Expert Settings” (page 3-10). see “3-2-4 AMP Expert Settings” (page 3-10).

I 3-2 Setting Items and Menu Screen Transitions



3-2 Setting Items and Screen Transitions

3-2-1 APP Settings

B Setting items

Screen name

Explanation and settable values/options

Application Sel

Set the application of the sensor connected to the CDA.

Not use: Use this when you are using a calculation for the measurement value of
each of the two channels.

Difference: Measure the workpiece's level difference from the measurement values of
the two channels. See “Level Difference” (page 3-18).

Thickness: Measure the workpiece's thickness from the measurement values of the

two channels. See “Thickness” (page 3-12).

Independent: The two channels are measured independently and no calculation is
performed between them.
The [I/O Settings] are changed automatically to the following values
(which can be changed).
* [OUT1 Source]: [Go Ch1 Result]
* [OUT2 Source]: [Go Ch2 Result]

Analog Source

Set the analog output assignment when [Application Sel] is set to [Independent].
Not use"/Channel 1/Channel 2""/Head 1"%/Calculation™

Thickness Value

Enter the judgment reference (the target thickness).
0 to 100.00

Upper Limit Enter the error value to use as the upper limit of the allowable thickness.
-327.68 to 0.50 to 327.67 (327.67 - Thickness Value)
Lower Limit Enter the error value to use as the lower limit of the allowable thickness.

-327.68 to -0.50 to 327.67 (327.67 - Thickness Value)

Teaching Distance

See “Thickness” (page 3-12).

Head Distance™

Enter the distance between two sensors that are installed facing each other.

Analog Source

Set the analog output assignment when [Application Sel] is set to [Thickness]. When you
select [Active], the calculated thickness value is output.
Not use/Active

Difference Teach

See “Level Difference” (page 3-18).

Difference Value

Enter the judgment reference (the target level difference).
-100.00 to 0.00 to 100.00

Upper Limit Enter the upper limit of the allowable level difference error.
-327.68 to 0.50 to 327.67 (327.67 - Difference Value)
Lower Limit Enter the lower limit of the allowable level difference error.

-327.68 to -0.50 to 327.67 (327.67 - Difference Value)

Analog Source

Set the analog output assignment when [Application Sel] is set to [Difference]. When you
select [Active], the calculated level difference value is output.
Not use/Active

* The default values are shown in bold.

*1  Items for CDA-M and CDA-S

*2 ltems only for CDA-DM2

*3 The decimal position of the set value changes according to a connected sensor.

33 |
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B Screen transitions

* is the default value of each setting item.

@ @ buttons: Select

.........................

@ button: Set

Application Sel |~ Not use * Analog Source |- Notuse
Difference Active
@“ (r) Thickness @T l@
Independent *0
> i Output 1
* Difference Teach [
Analog Source [ Not use oun
Channel 1 2
1 (<> S Output 3
(< ] Channel 2 e ouce
Head 1 !
Calculation —
v M Difference Value [ -
-100.00 to 100.00
i 0 * A
Thickness Value |~
0 to 100.00 (D "@
V' N
@ @ imi 0.50 *
Upper Limit [~
- bp -327.68 to 327.67
Upper Limit |- 0.50 * @“ -
-327.68 to 327.67 l
V' S
< "@ Lower Limit |- 0.50
-327.68 to 327.67
Lower Limit | 0.50 * @“ o
-327.68 to 327.67 l
y' N
@ V@ Analog Source ...... Not use
Active
Teaching Distance | Output 1
Output 2
V' S
(<> ] Output 3
v Analog Source
Head Distance
=] |®
v

. .

This is the default value of [Application Sel]. After you select the application, the set details become those of
the first screen displayed when you press @ on the Top Menu.

*1: If you set [Application Sel] to [Thickness], this is displayed first when you press (&)
*2: If you set [Application Sel] to [Difference], this is displayed first when you press (). You cannot press to
(<) switch from the [Difference Teach] screen to the [Analog Source] screen.

@8 MEMO 90

After you confirm the selected application on the [Application Sel] screen, press (&) to switch to the menu for the confirmed
application. If an application is not confirmed, pressing this button will switch the screen to the previously selected
application.

| 34
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3-2-2 1/O Settings

B Setting items: CDA-M, CDA-S

Screen name

Explanation and setting items

OUT1 Source

OUT2 Source

OUT3 Source

Set the assignments for each of the three control outputs.
Not use/Go Calculation/Lo Calculation/Hi Calculation/Go Ch1 Result/Lo Ch1 Result/Hi Ch1
Result/Go Ch2 Result/Lo Ch2 Result/Hi Ch2 Result

EXTIN Select

Set the external input function.
Not use/Teach mode/BGS/FGS Teach/Offset Set/Laser OFF

Analog Source

Set the details to assign to analog output.
Not use/Calculation/Channel 1/Channel 2

Analog Scaling

Set whether to apply the scaling settings to the analog output when performing analog
output with [Analog Source] set to a value other than [Not use].
Active/Not use

Scaling Max Set the value during 20 mA output when [Analog Scaling] is set to [Active].
-32768 to 10000 to 32767

Scaling Min Set the value during 4 mA output when [Analog Scaling] is set to [Activel].
-32768 to -10000 to 32767

1/O Polarity Set the I/O polarity (the indicators light when output is on).

NPN (N.O.)/PNP (N.C.)/NPN (N.C.)/PNP (N.O.)

* The default values are shown in bold.

Setting Items and Screen Transitions 3-5 I
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B Setting items: CDA-DM2

Screen name

Explanation and setting items

OUT1 Source

OUT2 Source

Set the assignments for each of the three control outputs.

Not use/Go Calculation/Lo Calculation/Hi Calculation/Go Ch1 Result/Lo Ch1 Result/Hi Ch1

Result/Go Ch2 Result/Lo Ch2 Result/Hi Ch2 Result

EXTIN Select

Set the external input function.
Not use/Teach mode/BGS/FGS Teach/Offset Set/Laser OFF

Analog1 Type

Select the output method of analog output 1 with current/voltage.
Current: 4 to 20 mA/ Voltage: 0 to 10 V

Analog1 Source

Set the details to assign to analog output 1.
Channel 1/Channel 2/Calculation

Scaling Max1 Set the measurement value when the analog output 1 is 20 mA, 10 V.
Input range: -32768 to 32767

Scaling Min1 Set the measurement value when the analog output 1 is 4 mA, 0 V.
Input range: -32768 to 32767

Analog2 Type Select the output method of analog output 2 with current/voltage.

Current: 4 to 20 mA / Voltage: 0 to 10 V

Analog2 Source

Set the details to assign to analog output 2.
Channel 1/Channel 2/Calculation

Scaling Max2 Set the measurement value when the analog output 2 is 20 mA, 10 V.
Input range: —32768 to 32767

Scaling Min2 Set the measurement value when the analog output 1 is 4 mA, 0 V.
Input range: -32768 to 32767

1/O Polarity Set the I/O polarity (the indicators light when output is on).

NPN (N.O.)/PNP (N.C.)/NPN (N.C.)/PNP (N.O.)

* The default values are shown in bold.
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B Screen transitions

*is the default value of each setting item.

@ @ buttons: Select

@ button: Set

OUT1 Source

secsecns

Not use *
Go Calculation

secsesececescscsses

.
.
.

Scaling Min1

secsecns

Input range: -32768 to 32767

1 Lo Calculation
[© l@ Hi Calculation @T l@
Go Ch1 Result
OUT2 Source sss+==sl | 0 Ch1 Result Analog2 Type veeeeees| Current: 4 to 20mA
Hi Ch1 Result * Available on CDA-DM2 Voltage: 0 to 10V
@T l@ Go Ch2 Result
Lo Ch2Result @T l@
OUT3 Source eeeesees| Hi Ch2 Result
* Available on CDA-M and CDA-S Ana|092 Source weeeeeee| Channel 1
@T l@ * Available on CDA-DM2 Channel 2
Calculation
EXTIN Select eeeeeess| Notuse * T l
Teach mode .
eeceeceel |nput :-32768 to 32767
N BGS/FGS Teach Scaling Max2 nput range 0
@ @ Offset Set
Laser OFF @T l@
v
N Scaling Min2 ++=+=2+«| Input range: -32768 to 32767
Analog Source ceseesss| Not use
Calculation
@“ @ Channel 1 )
Channel 2 10000 *
Scaling Max
" Input range: -32768 to 32767
v
_ _ o la |
Analog Scallng ceseesss| Active
Not use *

=] |@

Analog1 Type
* Available on CDA-DM2

secsecns

Current: 4 to 20mA
Voltage: 0 to 10V

Analog1 Source eeeesses| Channel 1

Channel 2

@T l@ Calculation
Scaling Max1 ++=+=<++| Input range: -32768 to 32767

Scaling Min

o] |@

secsecns

10000 *
Input range: -32768 to 32767

1/0 Polarity

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
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.
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.
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.

This is the first screen displayed for the [AMP 1I/O Settings] menu immediately after the power is turned on or

secsecns

after you initialize the settings. Thereafter, the last menu that you used is displayed.
*1: This is only displayed when you set [Analog Source] to a value other than [Not use].
*2: This is only displayed when you set [Analog Scaling] to [Active].
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3-2-3 Channel Settings

B Setting items

The settings are independent for each channel.

Screen name Explanation and setting items
Select Channel Select the channel to set.
Channel 2/Channel 1
Baudrate Set the communication speed between the CDA and the sensor.

Not use/9.6 kbps/19.2 kbps/38.4 kbps/57.6 kbps/115.2 kbps/230.4 kbps/312.4 kbps/468.8
kbps/500.0 kbps/625.0 kbps/833.3 kbps/937.5 kbps/1250 kbps

Correction Set whether to correct the input from the sensor.
Not use/APPLY

A1: M1 (A1 + Ch1)/D1 Set correction parameter A (the addition coefficient) of channel 1.
-10000 to 0 to 10000

M1: M1 (A1 + Ch1)/D1 Set correction parameter M (the multiplication coefficient) of channel 1.
-10000 to 1 to 10000

D1: M1 (A1 + Ch1)/D1 Set correction parameter D (the division coefficient) of channel 1.
1 to 32767

A2: M2 (A2 + Ch2)/D2 Set correction parameter A (the addition coefficient) of channel 2.
-10000 to 0 to 10000

M2: M2 (A2 + Ch2)/D2 Set correction parameter M (the multiplication coefficient) of channel 2.
-10000 to 1 to 10000

D2: M2 (A2 + Ch2)/D2 Set correction parameter D (the division coefficient) of channel 2.
1to 32767

* The default values are shown in bold.

@ MEMO 90

 If no sensors are connected to the channels, the CDA will be "unconnected" and its PWR LED will light in red to indicate
an error. If a sensor is not connected to a channel, you can prevent the unconnected channel error by setting the
channel's [Baudrate] to [Not use].

» For details on the correction setting and the correction parameters, see “Correction Value Settings” (page 3-52).
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B Screen transitions

* is the default value of each setting item.

@ @ buttons: Select
@ button: Set
Select Channel |- channel 2
channel 1
T v
Baudrate @~ = [ Not use 312.4 kbps
| 9.6 kbps 468.8 kbps
A
D] <] 19.2kbps  500.0 kbps
38.4kbps  625.0 kbps *
57.6 kbps ~ 833.3 kbps
115.2 kbps ~ 937.5 kbps
230.4 kbps 1250 kbps
v
Correction ~ [-eeeeee Not use * *1
APPLY
| |@&
v *2
A1: M1 (A1+Ch1)/D1 |-+ (0
\ -10000 to 10000
A
v *2
M1: M1 (A1+Ch1)/D1 |- 1*
Y -10000 to 10000
v *2
D1: M1 (A1+Ch1)/D1: |-+ 1*
1 to 32767
| |®
v *2
A2: M2 (A2+Ch2)/D2 |-+ 0*
Y -10000 to 10000
v *2
M2: M2 (A2+Ch2)/D2 |--------- 1%
\ -10000 to 10000
A
v *2
D2: M2 (A2+Ch2)/D2:[--+-- 1%
1 to 32767

This is the first screen displayed for the [Channel Setting] menu immediately after the power is turned on or

after you initialize the settings. Thereafter, the last menu that you used is displayed.

*1: An asterisk (*) indicates the default value of [Correction]. When [Not Use] is selected, you can use the (<)
key or the () key to switch to the [Baudrate] screen and [Correction] screen.

*2: This is only displayed when [APPLY] is selected for [Correction].

Setting Items and Screen Transitions 3-9 I
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3-2-4 AMP Expert Settings

B Setting items

Screen name Explanation and setting items
Ch1 Calculation See “Calculation Settings” (page 3-24).
Ch2 Calculation Not use/+ Addition/- Subtraction/-|| Abso Sub
Left Ch1 Calc™ When the CDA is linked with other units, you can use the measurement values of the
Left Ch2 Calc™ channels of the neighboring CDA on the left as references in the calculations.
Not use/+ Addition/- Subtraction/-|| Abso Sub
Near Threshold Set the lower limit that is used when controlling judgment output.

-32768 to -50 to 32767

Far Threshold Set the upper limit that is used when controlling judgment output.
-32768 to 50 to 32767

Hysteresis Set the hysteresis that is used when controlling judgment output.
0 to 10 to 32767

Monitor Calc™ Assign the calculated value's output source.
Ch2 Measure/Calculated Val

Reset Settings Reset all the CDA settings to their default values.
Not Reset/Execute by o

Language Select the display language.
Japanese/English

* The default values are shown in bold.

*1 ltems for CDA-M and CDA-S

*2  When you are referencing calculated values through communication using the communication units UC1 and UC2,
select [Calculated Val]. However, this will make channel 2 handle calculated values, so you will not be able to directly
reference the measurement values of channel 2.

I 3-10 Setting Items and Screen Transitions



B Screen transitions

* is the default value of each setting item.

@ @ buttons: Select
@ button: Set

Ch1 Calculation

.........

'y

(O] |&]

v

Ch2 Calculation

.........

'

(O] |&]

Left Ch1 Calc

.........

'y

(O] |

Left Ch2 Calc

.........

Not use *
+ Addition
- Subtraction
-|| Abso Sub

@] |@

Near Threshold

.........

A

(D &)

v

Far Threshold

.........

A

(D &)

v

Hysteresis

.........

A

(D &)

Monitor Calc

.........

A

BN

Reset Settings

.........

@] |@

Language

.........

Not use *
+ Addition
- Subtraction
-|| Abso Sub

-50*
-32768 to 32767

50~
-32768 to 32767

10~
0to 32767

Ch2 Measure
Calculated Val

Not Reset *
Execute by o

Japanese
English

Immediately after the power is turned on, this is the first screen displayed for the [AMP EXP Settings] menu.
Thereafter, the last menu that you used is displayed.

*1: These are only displayed when another CDA unit is connected on the left side of this CDA unit.

Setting Items and Screen Transitions
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3-3 Thickness

In general, to perform thickness measurement, two displacement sensors are installed on each side of an

object to monitor the calculated values from measurement results. Then, calculate or observe the workpiece

thickness from the obtained measurement values.

You can easily switch to the measurement by setting the CDA's application setting to [Thickness] and setting

the minimal parameters.

* As an example, the operation is performed with the CD22 connected. Because these are the amplifier
settings, the CDX will have the same settings.

* This setting is not used with the TD1.

@ ©
[Head Distance]: Enter a numeric value.
Measurement or
value 1 [Teaching Distance]: Use teaching to set the value.
\J
| [Thickness Value]:
' Enter a numeric value. These are applied as the CDA's
o Veasurement Allowable thickness error: j—} [Near Threshold] and
value 2 Enter a numeric value. [Far Threshold].
[Upper Limit)/[Lower Limit]
C @
<<Calculation details>> * Set automatically <<OQutput>> * Set automatically (can be changed)
Thickness = Head Distance - (measurement value 1) - Output 1: Hi Calculation (The output turns on when the
(measurement value 2) thickness exceeds the upper limit.)
. ) Output 2: Go Calculation (The output turns on when the
Thickness thickness is within the allowable range.)
4 9 7 6 Output 3: Lo Calculation (The output turns on when the
4 © 050 thickness is below the lower limit.)
+ 0. Analog Source: Calculated value (thickness value)*
50.00 ’ 050 * | .
Threshold When [Analog Source] is set to [Active].

Display of the calculated value
when measuring the thickness

| 312 Thickness



3-3-1 Thickness Measurement Procedure

You can follow the procedure shown below to perform a thickness measurement using the CDA and two

displacement sensors.

Preparation

¢ Install the two sensors facing each other so
that they are on either side of the workpiece.

* Prepare the reference workpiece.

) 4
. 4

Basic thickness measurement parameter settings
e CDA App Settings
¢ Thickness Value, Upper Limit, Lower Limit

v
v

Sensor distance settings

Set the distance using one of the following
methods.

e Teaching Distance

* Head Distance

v
v

Output selection
If necessary, set the analog output of the
measured (calculated) thickness value.

D4
v

Start measurement.

3-3-2 Preparation

“Preparation” (page 3-13)

“Setting the Reference Value and Tolerance” (page 3-14)

“Executing the Distance Teaching” (page 3-15)
“Setting the Distance between Heads by Entering a Numeric
Value” (page 3-16)

“Setting the Analog Output for the Calculated Thickness Value”
(page 3-16)

“Checking the Measurement Value” (page 3-17)

1 To perform thickness measurement, install two CD22 units facing each other on either side

of the object.

Install the sensors so that their laser light axes are perpendicular to the workpiece.

2 When you are setting the head distance from the actual value measured by distance teaching,
prepare a workpiece that will be the reference for the thickness, and then place the workpiece
in the same manner as the actual measurement.

@8 MEMO 90

For a smooth transition, if there are any settings required for the sensors, apply them before moving to the amplifier

settings. (See "Chapter 4 Compatible Sensor Settings.")

Thickness 313 |
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1

3-3-3 Setting the Reference Value and Tolerance

On the basic screen, press @ or @ to select [AMP], and then press

.

The AMP Settings Top Menu is displayed.

Press @
The display switches to the [AMP APP Settings] menu.
The [Application Sel] screen is always displayed first on this menu.

On the [Application Sel] screen, select [Thickness].

AMP Settings
Top Menu
A APP Settings
V 1/0 Settings
> Channel Settings
<] Expert Settings
| O Back

[ AMP APP Settings |
Application Se

[ Notuse ]
AV Select Setd
< Prev Next >

(O Back Finish M |

[ AMP APP Settings |
Application Se

[ Thickness ]

AV Select Set [
< Prev Next >
(O Back Finish W

@8 MEMO 90

When you set [Application Sel] to [Thickness], the calculation settings of the measurement value between the two sensors
that is required for the thickness measurement and the judgment output assignment are set automatically. If you want to
change the judgment output assignment, see "m Assigning the output sources for the calculated value" (3-29).

4

Press (°).
The [Thickness Value] screen is displayed.

Enter the numeric value of the thickness that will be the judgment reference.

Thickness Enter the judgment reference (the target thickness) in units of
Value millimeters.
0.00 to 100.00

* The default value is shown in bold.

Press (®).
The [Upper Limit] screen is displayed.

3-14 Thickness

[AMP APP Settings |
Thickness Value
0.00

O Adjust Value
< Prev Next >
| O Back Finish M

[AMP APP Settings |
Thickness Value
50.00

O Adjust Value
<] Prev Next >
| O Back Finish M |

Thickness Value sletting

(AMP APP Settings
Upper Limit

g

[ Adjust Value
< Prev Next >

O Back Finish M
Thickness Upper Limit setting




1

Enter the thickness upper limit.

Enter the value to use as the upper limit of the allowable
thickness.

Upper Limit

-327.68 to 0.50 or higher (327.67 - Thickness Value)

* The default value is shown in bold.

Press (o).
The [Lower Limit] screen is displayed.

Set the thickness lower limit.

Enter the value to use as the lower limit of the allowable thickness.
327.68 to 0.50 or higher (327.67 - Thickness Value)

Lower Limit

* The default value is shown in bold.

Continue by using teaching or entering the numeric value to set the
distance between the two sensors that are installed facing each other.

* If you are using a workpiece as the thickness reference and are performing teaching to set the distance

between the sensors, proceed to the next section.

* If you are entering the numeric value directly to set the distance between the sensors, proceed to

(AMP APP Settings
Upper Limit
Thickness 50.00
1.50

O Adjust Value
<l Prev
O Back

Next >

Finish M)

Thickness Value setting
|

(AMP APP Settings
Lower Limit

g

O Adjust Value
Next >

<l Prev
O Back Finish M)

Thickness Lower Limit setting

(AMP APP Settings
Lower Limit
Thickness 50.00
— 1.50

[0 Adjust Value
<l Prev
O Back

Next >

Finish W)

“3-3-5 Setting the Distance between Heads by Entering a Numeric Value” (page 3-16).

When you are finished setting the [Lower Limit], press (®).

The [Teaching Distance] screen is displayed.

Check that the workpiece to use as the thickness reference is positioned in
the same manner as for normal measurements, and then proceed to the
next step.

Press (A).

Distance teaching is executed from the current measurement values of the
sensors, and then the display switches to the [Head Distance] screen. The
distance between the sensors is calculated and is displayed as the setting
value of [Head Distance].

The thickness is calculated from the measurement values of the two
sensors. If analog output is necessary, continue to “3-3-6 Setting the
Analog Output for the Calculated Thickness Value” (page 3-16).

If analog output is not necessary, this completes the setting of the thickness
measurement.

3-3-4 Executing the Distance Teaching

Teaching Distance
O Execute
> Pass

<] Prev

| O Back Finish W

(AMP APP Settings )

J

[ AMP APP Settings
Head Distance

52.40

O Adjust Value
<] Prev
| O Back

Next >
Finish W

N\

J

Thickness

315 |}
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3-3-5 Setting the Distance between Heads by Entering a Numeric Value

Instead of executing teaching, you can directly enter a numeric value for the distance between the heads. You
can also use this to perform corrections after executing [Teaching Distance].

@8 MEMO 90

The distance between the heads that you set here is not the actual distance between the sensors. It is the value defined by the following calculation.
Distance between heads = actual distance between sensors - center of measurement range of the channel 1 sensor - center of measurement range
of the channel 2 sensor

1 When you are finished setting the [Lower Limit], press (®) twice.
The display switches to the [Head Distance] screen.

2 Enter the distance between the heads.

VAMP APP Settings |

O Back Finish M

Head Distance
0.00

O Adjust Value
<l Prev Next >

[ AMP APP Settings |

Head

Enter the distance between two sensors that are installed

Distance facing each other.

-100.00 to 0.00 to 100.00

* The default value is shown in bold.

The thickness is calculated from the measurement values of the two
sensors. If analog output is necessary, continue to “3-3-6 Setting the
Analog Output for the Calculated Thickness Value” (page 3-16).

| O Back Finish W

Head Distance

50.00

O Adjust Value
<] Prev Next >

If analog output is not necessary, this completes the setting of the thickness measurement.

3-3-6 Setting the Analog Output for the Calculated Thickness Value

You can output not only a judgment with the reference value, but also a calculated thickness value as an

analog signal.

1 When you complete executing [Teaching Distance] or setting the

[Head Distance], press (®.
The [Analog Source] screen is displayed.

2 Change [Analog Source] to [Active].

[ AMP APP Settings |

O Back Finish M |

Analog Source

[ Not use ]
AVSelect Set O
<l Prev Next >

[ AMP APP Settings |

Analog
Source

Set the analog output assignment when [Application Sel]is set to [Thickness].
When you select [Active], the calculated thickness value is output.

Not use/Active

* The default value is shown in bold.

This completes the setting of the thickness measurement.

| 316
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Analog Source

[ Active ]
AVSelect Set O
< Prev Next >




3-3-7 Checking the Measurement Value

Start the line moving, and then begin measurements.

Press (®) on the basic screen to switch to the [Thickness] screen.

On the display panel, you can check the calculated thickness value as well as the set thickness value, upper
limit, and lower limit. You can also use the lighting of the indicators to check the judgment result.

Calculated thickness value

PWR
Lights (in orange) when the thickness O Thickness

exceeds the upper “mt\ OouT1 4 (_ ) 7
L d 6

Lights (in orange) when the thickness ||| ouT2
is within the allowable range = [ 50.00 +0.50
ouT3 == 4-0.50

Lights (in orange) when the thickness _IL—=
ghts ( ge) e thickness Threshold

falls below the lower limit -

* Only available on CDA-M and CDA-S

Thickness Value  Upper Limit/Lower Limit

@8 MEMO 90

The LED operations shown above assume that no changes were made to the default I/0O settings.
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3-4 Level Difference

Use two displacement sensors and calculate or observe the workpiece level difference from the difference

between the obtained measurement values. You can easily switch to the measurement by setting the CDA's

application setting to [Difference] and setting the minimal parameters.

* As an example, the operation is performed with the CD22 connected. Because these are the amplifier
settings, the same settings can be applied with the CDX.

* This setting is not used with the TD1.

L [Difference Value]: Enter a numeric value. s
@ @ @l © or

Measurement Measurement [Difference Teach]:

value 1 value 2 Use teaching to set the value. m——

[ "| |.J

Allowable level tolerance:
Set this with [Upper Limit] and [Lower Limit].

These are applied as the CDA's

[Near Threshold] and —
[Far Threshold].

A 4

<<Calculation details>> * Set automatically <<Qutput>> * Set automatically (can be changed)
Level difference = +(measurement value 1) Output 1: Hi Calculation (The output turns on when the level
- (measurement value 2) difference exceeds the upper limit.)
Output 2: Go Calculation (The output turns on when the level

Difference difference is within the allowable range.)
2 9 8 O Output 3: Lo Calculation (The output turns on when the level
q ° difference is below the lower limit.)
30.00 +0.75 Analog Source: Calculated value (level difference value)*
: -0.75 _ _
Threshold * When [Analog Source] is set to [Active].

Display of the calculated value when
measuring the level difference
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3-4-1 Level Difference Measurement Procedure

You can follow the procedure shown below to perform a level difference measurement using the CDA and two

displacement sensors.

Preparation

¢ Position two sensors to measure the level
difference.

* Prepare the reference workpiece.

) 4
. 4

Level difference reference value setting

Set the CDA application, and then set the
level difference reference value using one of
the following methods.

* Difference Teach

* Difference Value

v
v

Allowable error setting
Set the allowable level difference error.

v
v

Output selection
If necessary, set the analog output of the
measured (calculated) level difference value.

D4
v

Start measurement.

3-4-2 Preparation

“3-4-2 Preparation” (page 3-19)

“3-4-3 Setting the Application” (page 3-20)

“3-4-4 Executing the Level Difference Teaching” (page 3-21)
“3-4-5 Enter a Numeric Value as a Level Difference Value”
(page 3-21)

“3-4-6 Setting a Tolerance” (page 3-22)

“3-4-7 Setting the Analog Output for the Calculated Level
Difference Value” (page 3-23)

“3-4-8 Checking the Measurement Value” (page 3-23)

1 Install two compatible sensors so that they can measure two locations on a workpiece that

has a level difference.

2 When you are setting the level difference reference value from the actual value measured by
level difference teaching, prepare a workpiece that will be the reference for the level
difference, and then place the workpiece in the same manner as the actual measurement.

@8 MEMO 90

For a smooth transition, if there are any settings required for the sensors, apply them before moving to the amplifier

settings.

Level Difference 3-19 I
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3-4-3 Setting the Application

On the basic screen, press @ or @ to select [AMP], and then press

.

The AMP Settings Top Menu is displayed.

(AMP Settings
Top Menu
A APP Settings

V 1/0 Settings

> Channel Settings

<] Expert Settings
| O Back

2 Press @

The display switches to the [AMP APP Settings] menu.

[ AMP APP Settings |
Application Se

The [Application Sel] screen is always displayed first on this menu. I[ Not use ]
AV Select Setd
< Prev Next >
(O Back Finish W

3 On the [Application Sel] screen, select [Difference]. [ AMP APP Settings )

Application Sel
[ Difference ]

Continue by setting the numeric value that will be the reference for the
level difference.

AV Select Setd
. ) . < Prev Next >
« If you are using a workpiece as the level difference reference and are (O Back Finish )

performing teaching to set the reference value, proceed to the next
section.

* If you are entering the numeric value directly to set the level difference,
proceed to “3-4-5 Enter a Numeric Value as a Level Difference Value”
(page 3-21).

@8 MEMO 90

When you set [Application Sel] to [Difference], the calculation settings of the measurement value between the two sensors
that is required for the level difference measurement and the judgment output assignment are set automatically. If you want
to change the judgment output assignment, see "m Assigning the output sources for the calculated value" (3-29).

I 3-20 Level Difference



3-4-4 Executing the Level Difference Teaching

1 Set [Application Sel] to [Difference], and then press (®). Current measurement value
The [Difference Teach] screen is displayed. ) for each Channue ! .
Check that the workpiece to use as the level difference reference is  [AMP APP Settingﬂh

positioned in the same manner as for normal measurements, and then ,_Eaiff.er_e_n_c_e_T_eha -
'Ch1: 35.05 Ch2: 512
roceed to the next step. = .
P P Diff: 219.9 3
[ Execute
> Pass

(O Back Finish M

Current level difference

2 Press (A).
Level difference teaching is executed, and then the display switches to the [Difference Value] screen.
The level difference is calculated from the measurement values of the sensors and is displayed as the
setting value of [Difference Value].

Continue by setting the allowable error from the level difference reference value. Proceed to “3-4-6 Setting a
Tolerance” (page 3-22).

3-4-5 Enter a Numeric Value as a Level Difference Value

Instead of executing teaching, you can directly enter a numeric value for the level difference reference value.
You can also use this to perform corrections after executing [Difference Teach].

1 Set [Application Sel] to [Difference], and then press (©) twice. VAMP APP Settings )
The display switches to the [Difference Value] screen. Difference Value
0.00
O Adjust Value
< Prev Next >
(O Back Finish W
2 Enter the level difference reference value. VAMP APP Settings )
Difference Enter the judgment reference (the target level difference) in Difference Value
Value units of millimeters. 30.00
-100.00 to 0.00 to 100.00 [ Adjust Value

< Prev Next >
(O Back Finish W

* The default value is shown in bold.

Continue by setting the allowable error from the level difference reference
value.

Level Difference 321 |}

suoljound snouep Joj sbuijjeg uowwo) u



1

j 322

3-4-6 Setting a Tolerance

When you complete executing [Difference Teach] or setting the

[Difference Value], press (®).
The [Upper Limit] screen is displayed.

Enter the level difference upper limit.

Enter the value to use as the upper limit of the allowable level

difference.
-327.68 to 0.50 or higher (327.67 - Difference Value)

Upper Limit

* The default value is shown in bold.

Press (o).
The [Lower Limit] screen is displayed.

Set the level difference lower limit.

Enter the value to use as the lower limit of the allowable level
difference.

Lower Limit

Difference Value sletting

[ AMP APP Settings
Upper Limit

o 0.50 4

O Adjust Value
< Prev Next >

327.68 to -0.50 or higher (327.67 - Difference Value)

* The default value is shown in bold.
The level difference is calculated from the measurement values of the two
sensors. If analog output is necessary, continue to “3-4-7 Setting the

Analog Output for the Calculated Level Difference Value” (page 3-23).

If analog output is not necessary, this completes the setting of the level
difference measurement.

Level Difference

O Back Finish M
Upper Limit setting

[ AMP APP Settings
Upper Limit
Diff STD 30.00

1.00
O Adjust Value
< Prev
(O Back

Next >
Finish W |

Difference Value sletting

[ AMP APP Settings
Lower Limit

g

O Adjust Value
Next D>

<l Prev
L O Back Finish M

Lower Limit setting

(AMP APP Settings
Lower Limit
Diff STD 30.00
— 1.00
O Adjust Value

< Prev
| O Back

Next >
Finish W




3-4-7 Setting the Analog Output for the Calculated Level Difference Value

You can output not only a judgment with the reference value, but also a calculated thickness value as an

analog signal.

1 When you are finished setting the [Lower Limit], press (®.

The [Analog Source] screen is displayed.

2 Change [Analog Source] to [Active].

Analog
Source

Not use/Active

Set the analog output assignment when [Application Sel] is set
to [Difference]. When you select [Active], the calculated level
difference value is output.

* The default value is shown in bold.

This completes the setting of the level difference measurement.

[ AMP APP Settings |
Analog Source

[ Notuse ]

AV Select Set [
< Prev Next >
(O Back Finish M |

[ AMP APP Settings |
Analog Source

[ Active ]
AV Select Setd
< Prev Next >
(O Back Finish M |

3-4-8 Checking the Measurement Value

Start the line moving, and then begin measurements.

Press (®) on the basic screen to switch to the [Difference] screen.

On the display panel, you can check the calculated level difference value as well as the set level difference
value, upper limit, and lower limit. You can also use the lighting of the indicators to check the judgment result.

Lights (in orange) when the level difference

exceeds the upper Iimitj

Lights (in orange) when the level difference

is within the allowable range

Lights (in orange) when the level difference

—/

falls below the lower limit

* Only available on CDA-M and CDA-S

PWR

OUT1
=

ouT2
=)

\

ouT3

Calculated level difference value

Difference

[29.5

6

Threshold

300010
30.00]* |

Difference Value

Upper Limit/Lower Limit

@8 MEMO 90

The LED operations shown above assume that no changes were made to the default I/0O settings.

Level Difference
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3-5 Calculation Settings

Calculations are set automatically for the measurement values of each channel to correspond to the application
specified with [APP Settings] under AMP Settings. You can also add calculation settings for the measurement

values of each channel on the CDA.

* As an example, the operation is performed with the CD22 connected. Because these are the amplifier

settings, the same settings can be applied with the CDX and TD1.

You can assign the following three types of calculation settings for each channel on the CDA.

Calculation setting Details
Not use The measurement value of the set channel will not be calculated. Channels for which no
calculation settings have been added are not related to the calculated value.
+ Addition The measurement value of the set channel will be added.
- Subtraction The measurement value of the set channel will be subtracted.
-|| Abso Sub The absolute value of the measurement value of the set channel will be subtracted.

Example 1: Calculated values from the various calculation settings when channel 1 = 10 and channel

2=15
Channel Calculation setting Channel Calculation setting
1 + Addition 1 - Subtraction
2 + Addition 2 - Subtraction

Calculated value

(10) + (15) = 25

Calculated value

(10) - (15) = -25

Channel Calculation setting Channel Calculation setting
1 + Addition 1 - Subtraction
2 - Subtraction 2 + Addition
Calculated value | (10) - (15) =-5 Calculated value | -(10) + (15) =5

Channel Calculation setting Channel Calculation setting
1 + Addition 1 -|| Abso Sub
2 -|| Abso Sub 2 + Addition
Calculated value | (10) - (15)=-5 Calculated value | -(10) + (15) =5

Channel Calculation setting Channel Calculation setting
1 - Subtraction 1 -|| Abso Sub
2 -|| Abso Sub 2 - Subtraction

Calculated value

-(10) - (15) = -25

Calculated value

-(10) - (15) = -25

Channel Calculation setting Channel Calculation setting
1 -|| Abso Sub 1 Not use
2 -|| Abso Sub 2 + Addition
Calculated value | -(10) - (15) =-25 Calculated value | + (15) =15

| 324
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Channel Calculation setting Channel Calculation setting
1 Not use 1 Not use
2 - Subtraction 2 -|| Abso Sub
Calculated value | - (15) =-15 Calculated value | - (15) =-15

Example 2: Calculated values from the various calculation settings when channel 1 = -10 and channel

2=-15
Channel Calculation setting Channel Calculation setting
1 + Addition 1 - Subtraction
2 + Addition 2 - Subtraction

Calculated value

(-10) + (-15) = -25

Calculated value

-(-10) - (-15) = 25

Channel Calculation setting Channel Calculation setting
1 + Addition 1 - Subtraction
2 - Subtraction 2 + Addition
Calculated value | (-10)-(-15)=5 Calculated value | -(-10) + (-15) = -5

Channel Calculation setting Channel Calculation setting
1 + Addition 1 -|| Abso Sub
2 -|| Abso Sub 2 + Addition

Calculated value

(-10) - (15) = -25

Calculated value

-(10) + (-15) = -25

Channel Calculation setting Channel Calculation setting
1 - Subtraction 1 -|| Abso Sub
2 -|| Abso Sub 2 - Subtraction
Calculated value | -(-10) - (15) =-5 Calculated value | -(10)- (-15)=5
Channel Calculation setting Channel Calculation setting
1 -|| Abso Sub 1 Not use
2 -|| Abso Sub 2 + Addition
Calculated value | -(10) - (15) = -25 Calculated value | + (-15) =-15

Channel Calculation setting Channel Calculation setting
1 Not use 1 Not use
2 - Subtraction 2 -|| Abso Sub
Calculated value | - (-15) =15 Calculated value | - (15) =-15

Calculation Settings
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3-5-1 Setting the Calculation

This section explains the procedure for setting channel 1 to absolute value subtraction and channel 2 to
subtraction.

1 On the basic screen, press @ or @ to select [AMP], and then press VAMP Settings

. Top Menu

The AMP Settings Top Menu is displayed. A APP Settings

V /0 Settings

> Channel Settings
<] Expert Settings

| O Back

2 Press (<.

The display switches to the [AMP EXP Settings] menu.
3 Use (© or (®) to switch to the [Ch1 Calculation] screen. [ AMP EXP Settings )
Ch1 Calculation

[ Notuse ]
AV Select Set [J
< Prev Next >

(O Back Finish M |

4 Use @ or@to select [-|| Abso Sub], and then confirm your selection VAMP EXP Settings )
with (A). Ch1 Calculation
[ -||Abso Sub ]

AV Select Set [
< Prev Next >
(O Back Finish M |
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5 Press (®).

The display switches to the [Ch2 Calculation] screen.

6 Use @ or @ to select [+ Addition], and then confirm your selection
with (A).

[ AMP EXP Settings |

(O Back Finish M |

Ch2 Calculation

[ Notuse ]
AV Select Set [J
< Prev Next >

[ AMP EXP Settings |
Ch2 Calculation

[ + Addition ]
AV Select Set
<l Prev Next >

O Back Finish M

@8 MEMO 909
When you set the calculation, the calculation setting added to each channel is displayed
on the Calculation screen.

Calculation

13.32
<} | Channel 1
+ Channel 2

3-5-2 Setting the Calculated Value Judgment

Follow the procedure in this section to apply the calculated value judgment to the control output.

B Setting the calculated value judgment references

Set the numeric values that are required for performing judgment on the calculated value.

1 On the basic screen, press @ or @ to select [AMP], and then press

@.

The AMP Settings Top Menu is displayed.

2 Press (9.
The display switches to the [AMP EXP Settings] menu.

3 Use (@ or (®) to switch to the [Near Threshold] screen.

Calculation Settings

AMP Settings
Top Menu
A APP Settings
V /0 Settings
> Channel Settings
<] Expert Settings
| O Back

[ AMP EXP Settings |
Near Threshold
- 50

O Adjust Value
< Prev Next >

| O Back Finish M
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4 Change the [Near Threshold] value.

Near Threshold | Set the numeric value of the lower limit to use when
performing judgment.
-32768 to -50 to 32767

* The default value is shown in bold.

5 Press (®).

The display switches to the [Far Threshold] screen.

6 Change the [Far Threshold] value.

~

[ AMP EXP Settings
Near Threshold
- 100

O Adjust Value
<] Prev Next >

| O Back Finish W

~

[ AMP EXP Settings
Far Threshold
50

O Adjust Value
< Prev Next >

Far Threshold Set the numeric value of the upper limit to use when
performing judgment.
-32768 to 50 to 32767

* The default value is shown in bold.

Continue by assigning the output sources.

| O Back Finish W

N\

AMP EXP Settings
Far Threshold
1700
O Adjust Value

< Prev Next >
| O Back Finish W

@8 MEMO 90

When you are referencing calculated values through communication using the communi-
cation units UC1 and UC2, you have to assign the calculated values to channel 2 of the
CDA.

On the [AMP EXP Settings] menu, change to the [Monitor Calc] screen, and then select
[Calculated Vall.

N\

[ AMP EXP Settings
Monitor Calc
[ Calculated Val]

AV Select Set [
< Prev Next >

(O Back Finish M |
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B Assigning the output sources for the calculated value

1

2

Press (B) to return to the AMP Settings Top Menu, and then press @
The display switches to the [AMP I/O Settings] menu.

Use (© or (®) to switch to the [OUT1 Source], [OUT2 Source], or
[OUT3 Source] screen.

OUT1 Source Select the details to assign to output 1.

OUT2 Source Select the details to assign to output 2.

OUT3 Source™ Select the details to assign to output 3.

*1: Available on CDA-M and CDA-S

In this example, we have switched to the [OUT3 Source] screen.

Set the calculated value's output.

Go Calculation Assign the calculated value's Go output. This output will
turn on when the calculated value is within the range
specified by Near Threshold and Far Threshold.

Hi Calculation Assign the calculated value's Hi output. This output will turn
on when the calculated value exceeds the value specified
by Far Threshold.

Lo Calculation Assign the calculated value's Lo output. This output will
turn on when the calculated value falls below the value
specified by Near Threshold.

Hi, Go, or Lo output can be assigned to Channel 1 and Channel 2 separately.

Calculation Settings

N\

[ AMP 1/0 Settings
OUT3 Source

[ Notuse ]

AV Select Setd
< Prev Next >

(O Back Finish M |
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3-6 1/O Settings

3-6-1 Control Output Settings

This section gives an outline of the control output.

l Control Output Setup Flow
1 Set the far threshold and near threshold.

2 Set the assignments for each control output.

B Judgment Types

The CDA series have three control output circuits*! per unit.

The CDA series' calculation function has three types of judgment output—Hi, Go, and Lo—so you can assign
each to the desired control output.

However, because it only has one calculation function circuit, the calculation functions are commonly used for
judgment of each output.

*1 The CDA-DM2 has two circuits.

* Hi: Output when measurement is at or above the far threshold
* Go: Output when measurement is between Hi and Lo
* Lo: Output when measurement is at or below the near threshold

B Threshold Types

¢ Far Threshold: Values from 0 and toward the + side
¢ Near Threshold: Values from 0 and toward the — side
* Make sure to set a near threshold that is less than the far threshold.
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B Assigning Far Threshold and Near Threshold (Upper/Lower Limit)

The following is an example for measurement with “Measure polarity” set to “Positive,” the far threshold set to
+2.500 mm, and the near threshold set to -2.500 mm.

-5.000 mm T Lo
————————————————————————————————————— Near threshold: -2.500 mm
0.000 mm ]: Go
O' ______________________________ Far threshold: +2.500 mm
LH
+5.000 mm

A: Output to Hi \
B: Output to Go

C: Output to Go
D: Output to Lo * For the TD1

B Assigning Control Outputs 1 to 3

To activate an output, a calculation result needs to be assigned to each of Control Outputs 1 to 3.

The following is an example based on Control Output 1 set to “Hi,” Control Output 2 set to “Go,” and Control

Output 3 set to “Lo.”

* A: Control Output 1: ON, Control Output 2: OFF, Control Output 3: OFF

» B: Control Output 1: OFF, Control Output 2: ON, Control Output 3: OFF

» C: Control Output 1: OFF, Control Output 2: ON, Control Output 3: OFF

» D: Control Output 1: OFF, Control Output 2: OFF, Control Output 3: ON

* Because the CD22 and CDX have a judgment output for each channel, selecting [Independent] in [Application
Sel] automatically assigns its judgment to Control Output 1 and Control Output 2.

/O Settings 331 |}
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Bl Control Output Setup Procedure

|

1 set connected

Set “Ch1 Calculation”

Output equal to or less than
near threshold

11

J1

Check the number of heads

Channel 1

- v

2 sets connected

Select the output channel

¥

Channel 2

Set “Ch2 Calculation”

Set near/far threshold
(upper/lower limit)

¥

Check judgment type

2

Output between near and far thresholds

Output equal to or more than

far threshold

Select “Lo Calculation”

Select “Go Calculation”

Select “Hi Calculation”

'
L

| 332 /O Settings
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Check/set the number of
outputs

Set control outputs 1 to 3
as necessary




B Control (Upper/Lower) Output Settings

This section explains how to set control outputs. As an example, control outputs 1 to 3 are assigned for
measurement values from Channel 1.

For details on setting conditions, see “Setting example” on page 3-36.

1

Press the down button.

Press the A button while P> is displayed next to
“AMP.”

Press the left button.

Press the up button.
* If “Ch1 Calculation” is not displayed, press the left or right
button several times.

Press the A button with “+ Addition” displayed.

Press the right button twice.

Channel 2

Channel1 »p>

- 4.241

AMP AV Select )

lPAMP

Channel 2

Channel1 »>

- 4.241

AV Select

[ AMP Settings

Top Menu

A APP Settings

V 1/0 Settings

> Channel Settings
<] Expert Settings
O Back

[ AMP EXP Settings

Ch1 Calculation
[ Notuse 1]

AV Select Set [
< Prev Next >
(O Back Finish W
[ AMP EXP Settings
Ch1 Calculation
[+ Addition ]
AV Select Set 1
< Prev Next >
(O Back Finish W
[ AMP EXP Settings
Ch1 Calculation
[+ Addition ]
AV Select Set [
<1 Prev Next >
(O Back Finish W
I/O Settings

©
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@ Setting the near threshold

7 Press the A button to change the value to -1500.

* To change the value: Press the left or right button to
change the number of digits.
Press the up or down button to
change the value.

* For details, refer to the memo on page 3-36.

8 Press the A button with “-1500” displayed.

9 Press the right button.

® Setting the far threshold

10 Press the A button to change the value to 1500.
* To change the value: Press the left or right button to
change the number of digits.
Press the up or down button to
change the value.
* For details, refer to the memo on page 3-36.

11 Press the A button with “1500” displayed.

12 Press the B button.

| 334 /O Settings

[ AMP EXP Settings
Near Threshold
- 50

[ Adjust Value
< Prev Next >
(O Back

Finish W)

[ AMP EXP Settings
Near Threshold

-1500

[ Adjust Value
< Prev Next >

(O Back

Finish W)

[ AMP EXP Settings
Near Threshold

-1500

[ Adjust Value
< Prev Next >

(O Back

Finish W)

[ AMP EXP Settings
Far Threshol

50

[ Adjust Value
< Prev Next >
(O Back

Finish W)

[ AMP EXP Settings
Far Threshol

1500

[ Adjust Value
< Prev Next [>
(O Back

Finish W )

[ AMP EXP Settings
Far Threshol

1500

[ Adjust Value
< Prev Next >

(O Back

Finish W)

Q@

©)

o)
@)

©)
©)

@

©)



® Setting the assignments for each control output

Setting Control Output 1
13 Press the down button.

14 Press the up button with “OUT1 Source” displayed.
*If “OUT1 Source” is not displayed, press the left or right
button several times.

15 Press the A button with “Hi Calculation” displayed.

16 Press the right button.

Setting Control Output 2
1 7 Press the A button with “Go Calculation” displayed.

18 Press the right button.

[ AMP Settings

Top Menu

A APP Settings
V /0 Settings
> Channel Settings
<] Expert Settings
QO Back

[ AMP 1/0 Settings

AV Select Set [
< Prev Next >
(O Back Finish W

OUT1 Source
[ Notuse ]

[ AMP 1/0 Settings

AV Select Setd
< Prev Next >
(O Back Finish W

OUT1 Source
[ Hi Calculation ]

[ AMP 1/0 Settings

AV Select Set[d
<l Prev Next >
(O Back Finish W

OUT1 Source
[ Hi Calculation ]

[ AMP 1/0 Settings

O Back

OUT2 Source
[ Go Calculation]

AV Select Setd
<1 Prev Next >
Finish W )

[ AMP 1/0 Settings

O Back

OUT2 Source
[ Go Calculation]

AV Select Set[
< Prev Next >
Finish W)

I/O Settings
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Setting Control Output 3

19 Press the A button with “Lo Calculation” displayed.

20 Press and hold the B button.

21 The display returns to the top screen (measurement
value display screen), signifying that the settings

have been configured.

[ AMP 1/0 Sett

~

ings
OUT3 Source
[ Lo Calculation ]
AV Select Setd
< Prev Next >
O Back Finish M |

[ AMP 1/0 Settings

@ ©

AMP

\.

—4.041

AV 5elect

OUT3 Source
[ Lo Calculation ]
AV Select Set [
< Prev _N(_axt[>
(O Back Finish Il
Channel 2
Channel1 >

NG

©)

* Because the TD1 does not have judgment outputs for each channel, calculation is used to perform outputs.
Output settings on the CD22 or CDX can be set on each output.

® Setting example

P‘VR Channel 2

Oglﬂ _____
ouT2 Channel1 p>
T A4.247
ours | AMP AVt |

© G

G@bl

At +1.500 mm or more, Control Output 1 (OUT1) is ON.
Between +1.500 mm and -1.500 mm, Control Output 2
(OUT2) is ON.
At -1.500 mm or less, Control Output 3 (OUT3) is ON.
When an output is ON, the indicator is illuminated. The
figure on the left shows Channel 1 as 1.500 mm or less,

so Control Output 3 (OUT3) turns ON.

@®" MEMO "90

» As shown in the following operation example, it may be possible to move the frame to a digit that is not displayed.

Example: Setting “Clamp holding time” to a four-digit numeric value

(AMP EXP Settings
Near Threshold

|y

A V Change Value
<] D> Select Digit
(O Back Finish W

(AMP EXP Settings
Near Threshold

00 |y

A V Change Value
<] D> Select Digit

(O Back Finish W

(AMP EXP Settings
Near Threshold

O Oy

A V Change Value
<] D> Select Digit

(AMP EXP Settings
Near Threshold

11000

A V Change Value
<] D> Select Digit

(O Back Finish W

(O Back Finish W

As shown in the above
figure, this item's default
value is “0.”

Up button: Increases the
numeric value.
Down button: Decreases the
numeric value.

Press the left button
once to move to the digit
on the left and display a
“«0.”

Press the left button
twice more to move to
the thousands position.
The digits between the
ones position and the
thousands position are
not displayed.

Pressing the up button to
change the thousands
position value to something
other than “0” will cause
the intervening digits to be
displayed as “0.”

Press the down button
with “0000” displayed to
show “~".

» Pressing the B button before pressing the A button to confirm the value change will cancel the change and return to the

setting screen.

| 336
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3-6-2 Analog Output Settings

This section explains how to set analog output.

B Configuring Analog Output Settings

1 select “AMP.”

Press the down button to select “AMP,” and then press the A
button.

2 Select “1/0 Settings.”
Press the down button.

Selecting the output type (voltage 0 to 10 V, current 4 to 20 mA)"
Select [Analog1 Type] using the right button.

Select the output type with the up and down buttons.

*1 The output type can only be switched with the CDA-DM2.

3 Select [Analog1 Type]* using the left and right buttons.
* This is a CDA-DM2 item. For analog 2, this will be [Analog2
Source]. For the CDA-M and CDA-S, this will be [Analog
Source].

4 Select the output target.

For the CDA-DM2

Because there are two analog outputs, an output target is
selected for each.

If assigning to analog 1, assign the following items to [Analog1
Source].

* For analog 2, assign them to [Analog2 Source].

m CDA-DM2 items

» With "Channel 1" selected:
The channel 1 value will be assigned to the set analog output
(analog 1 or analog 2).

» With "Channel 2" selected:
The channel 2 value will be assigned to the set analog output
(analog 1 or analog 2).

» With "Calculation" selected:
The calculated value will be assigned to the set analog output
(analog 1 or analog 2).

Channel 2

3.244

Channel >

»AMP AVSelect

PWR
= AMP Settings
Top Menu

A APP Settings

V 1/0 Settings

> Channel Settings
<1 Expert Settings
QO Back

ouT1
(=]

ouT2
(=]

ouT3
(=]

Analog1 Type

4to 20 mA output*
0to 10 Voutput
Not use

Analog1 Source

Channel 1
Channel 2
Calculated Val

*is the default value of each

setting item.

Analog Source

Not use *
Calculation
Channel 1
Channel 2

*is the default value of each

setting item.

I/O Settings
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For the CDA-M and CDA-S
There is only one analog output.
Assign the following items to [Analog Sourcel].

m CDA-M and CDA-S items

» With "Channel 2" selected:
The measurement value for channel 2 will be assigned to
analog output.

» With "Channel 1" selected:
The measurement value for channel 1 will be assigned to
analog output.

» With "Calculation" selected:
The calculated value will be assigned to analog output.

Press the A button with the selected output target displayed.

B Analog output setting example

*The following is an example in which analog 1 (Analog1 Source) is changed to voltage output and output
target is set to the channel 1 measurement value in CDA-DM2.

1 On the measurement screen, press @, move » to [AMP],
and press (A).

Channel 2 VSelect

Channel 1 ASelect

1.469

» AMP [

2 On the AMP Settings menu screen, press @ and move to O [ AMP settings
the 1/O Settings screen. ZopAF[\élggtltjings

V /0 Settings

> Channel Settings
<1 Expert Settings
Back

3 Display the Analog1 Type screen (compatible with the

. . ) o [ AMP /O Setti
white analog output wire) with the (£ (3 buttons. Analc/>cg)1 %tglaggs
[ 4t020mA output ]

AV Select Set[d
< Prev Next >
O Back Finish W

4 Use the ) (@ buttons to display the output method from 5 [ AMP 1/ Settings
among current (4 to 20 mA), voltage (0 to 10 V), and [Not [Q?jlfog\};meuﬂ
use], and confirm with (A), Avsdea s

rev ext

O Back Finish W
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5 Once confirmed, it will be enclosed between [ )
brackets. After that, switch to Analog1 Source with @,

6 Use the @ @ buttons to display the output targets from
Channel 1, Channel 2, and the calculated value, and
confirm with (A).

PWR
O

ouT1
(=]

AMP /0 Settings

B A
nalog1 Type

A
to 10V outp @

AV Select Set[d

< Prev Next >

O Back Finish W

AMP 1/0 Settings
Analog1 Type

[ Channel1 ]

AV Select Set[d
< Prev Next >
O Back  Finish M

In the above example, we configured settings for analog 1. With analog 2, the only change is that the amplifier
display changes from analog 1 to analog 2, and the operating method does not change.
With the CDA-M and CDA-S, select the output target in [Analog Source]. The output type cannot be changed.
*For the wiring of analog 1 and analog 2, see “4-8-3 1/O Circuit Diagrams” (page 4-43)..

I/O Settings
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B Analog Scaling Settings

The CDA-M and CDA-S can convert measured values to analog current values. The CDA-DM2 can convert to
either analog current or voltage values for output. Arbitrary scaling can be set for the outputs of analog current
and voltage.
* Switching of analog current and voltage output is only done with the CDA-DM2.

The following explains the setting configuration for CDA-M and CDA-S.

1

Verify that any setting other than “Not use” is selected
for “Analog Source.”

For the setting method, see “3-6-2 Analog Output Settings” (page
3-37).

Select “Amplifier.”
Press the down button to select “AMP,” and then press the A
button.

Select “I/O Settings.”
Press the down button.

Use the left or right button to select “Analog Scaling.”

Change “Analog Scaling” to “Active.”
Press the up button to select “Active,” and then press the A
button.

® Analog scaling maximum setting

6

Use the left or right button to select “Scaling Max.”

Press the A button to change the maximum analog scaling value.

Enter the distance value at which the analog value is set to 20

mA (10 V can also be selected for CDA-DM2).

* The input unit varies depending on the compatible sensor. See
“Analog output full scale setting and scaling input unit” (page
3-41)

* For information on changing the values, refer to the memo on
page 3-36.
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PWR
o B A

ouT1
(=]

ouT2
(=]

ouT3
(=]

AMP Settings

B A
our Top Menu

A APP Settings
our2 ¥ 1/0 Settings
> Channel Settings
outs < Expert Settings
Back

Analog Scaling

Not use

5000
32768 to -32767




® Analog scaling minimum setting

7 Use the left or right button to select “Scaling Min.”

Press the A button to change the minimum analog scaling value.
Enter the distance value at which the analog value is set to 4 mA

(0 V can also be selected for CDA-DM2).
* The input unit varies depending on the compatible sensor. See
“Analog output full scale setting and scaling input unit” (page

3-41)

-5000
32768 to -32767

* For information on changing the values, refer to the memo on

page 3-36.

® Analog output full scale setting and scaling input unit

Depending on the measurement range of the compatible sensor, the full scale setting and scaling input unit of

the analog output differ for each model in the CDA series.
Refer to the table below for setting.

Diffused reflection type

Model Measurement Full scale setting Scaling input
range Scaling Max. Scaling Min. i

CDX-30A *1

30£5mm 5000 -5000 1pm
CDX-W30A *1
CDX-85A

85+20mm 2000 -2000 10 pm
CDX-W85A
CDX-150A

150£40mm 4000 -4000 10 pm
CDX-W150A
CD22-15-485M12 *1 1545mm 5000 -5000 1 pm
CD22-35-485M12 35+15mm 1500 -1500 10 pm
CD22-100-485M12 *1 100£50mm 5000 -5000 10 pm
TD1-010M8 *1 10mm, £5mm 5000 -5000 1 pm

*1. The default state of CDA is set to output at full scale.(Scaling Max.: 5000, Scaling Min.: -5000)

Specular reflection type/Specular installation

Model Measurement Full scale setting Scaling input
range Scaling Max. Scaling Min. R
CDX-L15A
15+1Tmm 1000 -1000 1pm
CDX-LW15A
CDX-30A
25.5£3.0mm 3000 -3000 1 pm
CDX-W30A
CDX-85A
81.5£10.0mm 1000 -1000 10 pm
CDX-WB85A
@8" MEMO “90
Scaling Max./Scaling Min. can be set to any value within the range of +32767 to -32768.
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B Analog scaling setting example

*The following is an example in which the analog scaling value of analog 1 (Analog1 Source) is set to £3 mm
in CDA-DM2.

1

| 34

On the measurement screen, press @, move » to [AMP],
and press (A).

On the AMP Settings Top Menu screen, press @ and
move to the I/O Settings screen.

Display Scaling Max1 with (& and (). (The Scaling Max
corresponds to 20 mA for current and 10 V for voltage.)

After selecting [Adjust Value] with (&), use the @ @ arrow
keys to change the value, use & (3 to change the digit,
and use to confirm.

* The input unit is the micrometer (um).

After confirming, switch to Scaling Min with 3. (The
Scaling Min corresponds to 4 mA for current and 0 V for
voltage.)

Select [Adjust Value] with (A,

I/0 Settings

Channel 2 VSelect

Channel 1 ASelect

1.469

» AMP [Set

AMP Settings
Top Menu
A APP Settings
V 1/0 Settings
> Channel Settings
<1 Expert Settings
O Back

AMP 1/0 Settings
Scaling Max1

5000

O Adjust Value
<

Prev Next >
O Back Finish W

AMP 1/0 Settings
Scaling Max1

3000
AV Select Setd
< P>digit
O Back  Finishm

AMP 1/0 Settings
Scaling Max1

3000

O Adjust Value
< Prev Next >
O Back Finish W

AMP /O Settings
Scaling Min1
— 5000
O Adjust Value

< Prev Next >
O Back Finish W




B [ AMP /O Setti B A
7 usethe (¢) () arrow keys to change the value, use @ &) ettings

ourt Scaling Min1
to change the digit, and use to confirm. ourz —[3/000

owrs | dodgt
=  |O Back Finshm

* The input unit is the micrometer (um).

For analog 2 (Analog2 Source) settings, change the Scaling Max2 and Scaling Min2 values.
With the CDA-M nd CDA-S, change the Scaling Max and Scaling Min values of [Analog Source].

B Analog Output Specifications

Note that the type of analog output of CDA varies depending on the model.

CDA-M and CDA-S: 1x Analog current output of 4 to 20 mA
CDA-DM2: 2x Analog outputs; Both outputs can be set to either analog voltage output 0 to 10 V
or analog current output 4 to 20 mA.

® Scaling settings for CD22 series
The farther the object, the higher the analog value.
The scaling settings for the near side and far side are as follows.

Near side: Enter the value to be set to "Scaling Min.”, which is 4 mA for analog current output and 0 V for
voltage output.
Far side: Enter the value to be set to "Scaling Max.”, which is 20 mA for analog current output and 10 V for

voltage output.

Analog current/

voltage value 4
20 mA
0V
4 mA
oV
Measurement
[ j A 2 distance
[
i
%
Scaling Min. Scaling Max.
(Near side) (Far side)
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® Scaling settings for CDX series
The farther the object, the lower the analog value.
The scaling settings for the near side and far side are as follows.

Near side: Enter the value to be set to "Scaling Max.”, which is 20 mA for analog current output and 10 V for

voltage output.
Far side: Enter the value to be set to "Scaling Min.”, which is 4 mA for analog current output and 0 V for

voltage output.

Analog current/

voltage value 4
20 mA
10V
4 mA
oV
Measurement
7 = distance
/
;’ .
[ ]
Scaling Max. Scaling Min.
(Near side) (Far side)
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® Scaling settings for TD1 series
The higher the blocked light amount, the lower the analog value.
The scaling settings for the near side and far side are as follows.

Low blocked light amount: Enter the value to be set to "Scaling Max.”, which is 20 mA for analog current output
and 10 V for voltage output.

High blocked light amount: Enter the value to be set to "Scaling Min.”, which is 4 mA for analog current output
and 0V for voltage output.

Analog current/

voltage value A
20 mA
0V
4 mA
oV
Blocked light amount
“Edge” mode 9
Emitter % Receiver
4 ?
; a
% %
2
“Width” mode
Emitter > @ QReceiver
Scaling Max. Scaling Min.
(Blocked light amount: Low) (Blocked light amount: High)
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3-6-3 External Input Settings

This section explains the method of setting the external input.

B External input setting method

1 select [AMP]. o
Use the down button to select [AMP] and press the A button. o
ouT2 Channel 1 >

—4241

oL pAMP AVSelect

2 Select the I/O settings. PuR .
Press the down button. ourt AI\W/"EpS Meng.
3 . : out2 % |/>(P)Psse$ttitri]nggss
Select [EXTIN Select] with the left or right button. S B Channel Settings
ours <] Expert Settings

QO Back

4 Select the item to assign to external input.

m ltem
» With "Not use" selected: EXTIN Select
The external input will not be used. Not use*
» With "Teach mode" selected: Teach mode
Teaching is performed during external input. BGS/FGS Teach
« With "BGS/FGS Teach" selected: (L):gseertgﬁf
BGS/FGS teaching is performed during external input.
* With "Offset Set" selected: * is the default value of each
The offset is executed during external input. setting item.

» With "Laser OFF" selected:
During external input, the laser stops.
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3-7 Channel Settings

Set the baud rate for each channel.

3-7-1 Baud Rate Settings

B Baud rate settings

"Baud rate" refers to the communication speed between the CDA and
the sensor.

Select the channel to configure baud rate settings.

Select the lower menu for channel 1 or the upper menu for channel 2.

B Baud rate selection

The baud rate can be selected from the following.

Not use/9.6 kbps/19.2 kbps/38.4 kbps/57.6 kbps/115.2 kbps/
230.4 kbps/312.4 kbps/468.8 kbps/500.0 kbps/625.0 kbps/
833.3 kbps/937.5 kbps/1250 kbps

*The default is 625.0 kbps.

The item is changed with the up or down button. Confirm with o button.
*Select "Not use" for unused channels.
For details, see "3-7-2 Setting Channel 2 to Not Be Used" (page 3-48)

PWR
O
ouT1
=
ouT2
=

ouT3
=]

AMP Settings
Channel Settings
Select Channel
A Channel 2
V' Channel 1

O Back

PWR
O
ouT1
=]
ouT2
=

ouT3
=

AMP Ch1 Settings
Baudrate

[ 625.0kbps ]

AV Select Setd
< Prev
O Back

Next >
Finish W

Channel Settings

3-47 |
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3-7-2 Setting Channel 2 to Not Be Used

When Channel 2 will not be used, it can be set to not receive a signal. Configuring this setting will cancel
signal communication errors for Channel 2. Canceling such errors will change the PWR indicator from red to
green.

B Checking the PWR Indicator
P"-"R f Channel 2 ) If the PWR indicator is lit in red, there is a signal

communication error with Channel 2.

e . See “3-7-2 Setting Channel 2 to Not Be Used” (page
Channel1 >

@ 3-48) and configure the settings to prevent reception of
ok — 4 . 2 4 1 the channel 2 signal.

outs | AMP AVSelt |

B Setting Channel 2 to Not Be Used

1. From the top screen, press the down button with P> displayed next to “AMP”, and then press the A button.

2. Press the right button on the “Top Menu” of “Amp Settings” to switch to the “Channel Settings”.

3. Press the up button on the “Channel Settings”, to switch to the “Baud rate” selection on “AMP Ch2 Settings”.

4. Press the up or down button several times on the “Baud rate” selection to display “Not use”.

5. Press A button on the “Not use” to enter. Configuration of the settings is complete if the PWR indicator turns
green.

o Channel 2 |

oum | — — — — —

- Channel1 B>
our2 . 4.24 ‘I
ours | AMP  AVSeedt )

* When using Channel 2 after setting to “Not use”, set the default “625.0 kbps” on “Baud rate” selection before
use.

| 348 Channel Settings



3-8 Other Settings

3-8-1 Setting the I/O Polarity

Follow the procedure shown below to set the CDA Input/Output polarity. You can select from four types of
output made of combinations of NPN/PNP and N.O./N.C. (normally open/normally closed)

1 On the basic screen, press @ or@to select [AMP], and then press VAMP Settings
. Top Menu
The AMP Settings Top Menu is displayed. A APP Settings
V /0 Settings
2 Press @ > Channel Settings
The [I/O Settings] menu is displayed. 51 BI;)éplzert Settings
3 Use (© or (&) to switch to the [I/O Polarity] screen. [ AMP 1/0 Settings
I/O Polarity
[ NPN (NO) ]
AVSelect Set [
<l Prev Next >
O Back Finish M |

4 Select the target I/O polarity.

I/0 Polarity Set the 1/O polarity.
NPN (N.O.)/PNP (N.C.)/NPN (N.C.)/PNP (N.O.)

* The default value is shown in bold.
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3-8-2 Changing the Display Language

You can select [Japanese] or [English] for the CDA's display language.

1 On the basic screen, press @ or @ to select [AMP], and then press

@.

The AMP Settings Top Menu is displayed.

2 Press (.
The display switches to the [AMP EXP Settings] menu.

3 Use (@ or (®) to switch to the [Language] screen.

4 Change the display language.

Language Select the display language.
[Japanese]/[English]
* When you switch the display language to Japanese

[BARFERR[HRERT

AMP Settings
Top Menu
A APP Settings
V /0 Settings
> Channel Settings
<] Expert Settings
| O Back

[ AMP EXP Settings |
Language

[ English ]
AV Select Set [
< Prev Next >

(O Back Finish M |

[ AMP EXP Settings |
Language

[ Japanese ]
AV Select Setd
< Prev Next >

(O Back Finish M |

@8 MEMO 90

If you set the language to [Japanese] and press to confirm your entry, the display will
switch to Japanese. To return the language to English, select [555Z /] on the screen
shown in the figure on the right.

(773em8
&R

[ BxERT ]

AVER wE O

<4 & D>

O B% HREKRT H
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3-8-3 Initialization Settings

Follow the procedure shown below to initialize the CDA settings. When you perform this operation, all setting

details except for [Language] will return to the default values.

@8 MEMO 90

There is no message or other confirmation when you execute the initialization. Exercise caution when initializing the

settings.

1 On the basic screen, press @ or @ to select [AMP], and then press

@.

The AMP Settings Top Menu is displayed.

2 Press (2.
The display switches to the [AMP EXP Settings] menu.

3 Use (@ or (®) to switch to the [Reset Settings] screen.

4 Use @ or @ to display [Execute by [1].
To initialize the settings, press while [Execute by (] is displayed.
Press to cancel the initialization and return to the AMP Settings Top
Menu.

[AMP Settings

| O Back

Top Menu
A APP Settings
V /0 Settings
> Channel Settings
<] Expert Settings

[ AMP EXP Settings |

(O Back Finish M |

Reset Settings
[ NotReset ]

AV Select Setd
< Prev Next >

[ AMP EXP Settings |

(O Back Finish W

Reset Settings

[ Execute by [J']

AV Select Setd
< Prev Next >

@8 MEMO 90

When you execute the initialization, [Finished] is displayed on the screen as shown in the
figure on the right.

[ AMP EXP Settings |

(O Back Finish M |

Reset Settings

[ Finished ]
AV Select Setd
< Prev Next >

Other Settings 3-51 I
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3-8-4 Correction Value Settings

You can offset the sensor's measurement values by setting correction values on the amplifier side. Also, the
measurement values of a displacement sensor are normally positive or negative values from the measurement
center, but you can also change the reference distance used in actual measurement on the amplifier side.

B Changing the reference distance

Use the correction parameter A to change the way that the sensor's center of measurement range (the reference
distance) is displayed.

With a displacement sensor, the center of measurement range is normally set as 0 and the measurement value
is displayed as a positive or negative value. Setting the reference distance of the connected sensor to A will
display the distance from the sensor to an object on the CDA unit.

@® Example: CD22-35-485M12

@)l ©®

£ Measurement value when | | Measurement value
IS A =0 (no correction) when A = 3500
Y]
N -15 mm 20.00 mm

el | I

g

To]

- 0 mm 35.00 mm

£ (reference distance)

IS

To]

= v 15 mm 50.00 mm

In this section, we will explain the setup procedure for displaying the CD22-35-485M12 measurement value as
the actual distance from the sensor to the workpiece as an example.

Caution
Only the CD22-35-485M12 can display measurement values as actual distance values from the sensor to the workpiece.
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On the basic screen, press @ or @ to select [AMP], and then press

@.

The AMP Settings Top Menu is displayed.

Press (®).
The [Channel Setting] screen is displayed.

Press @ or @ to select the channel to correct.
Here, we will press @ to select channel 1.
The display switches to the [AMP Ch1 Settings] menu.

Use (@ or (®) to switch to the [Correction] screen.

Change [Correction] to [APPLY].

AMP Settings
Top Menu
A APP Settings
V 1/0 Settings
> Channel Settings
<] Expert Settings

| O Back

(AMP Settings
Channel Setting
Select Channel
A Channel 2
V Channel 1

Correction Set whether to correct the input from the sensor.
This can be set separately for each channel.

Not use/APPLY

* The default value is shown in bold.

Press (©) to switch to the [A1: M1 (A1 + Ch1)/D1] screen.

0
[ Adjust Value
< Prev Next >
| O Back Finish W
Other Settings 3-53 I

O Back

[ AMP Ch1 Settings |
Baudrate

[ 625.0kbps ]

AV Select Setd
< Prev Next >
(O Back Finish M |

[ AMP Ch1 Settings |
Correction
[ Notuse ]

AV Select Setd
< Prev Next >
(O Back Finish |

[ AMP Ch1 Settings |

Correction

[ APPLY ]
AV Select Set
< Prev Next >
(O Back Finish H |

[ AMP Ch1 Settings |

AT : M1(A1+Ch1)/D1
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7 set"3500" as the A1 value. [ AMP Ch1 Settings |
AT : M1(A1+Ch1)/D1

A1 Set A1 (correction parameter A for channel 1).
-10000 to 0 to 10000 3500

O Adjust Value
* The default value is shown in bold. < Prev Next [>
(O Cancel  Finish W

The channel 1 output is corrected according to the set A1 value.

@8 MEMO 90

» Correction parameters are only displayed and can only be changed when you set [Correction] to [APPLY].
« If you set [Correction] to [Not use] after setting correction parameters, the correction will no longer be applied. However,

the set correction parameter values will be retained.
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Compatible Sensor Settings

This chapter explains how to configure the settings of the compatible sensor, such as

using teaching, from the CDA.

J

CD22 settings
« Setting items and menu screen transitions
» Teaching

« Alarm Settings for Measurement Error
(when measurement is not possible)

- Correcting the influence of sensor light axis tilt

TD1 settings

« Setting items and menu screen transitions
* Measurement type settings

* Measurement polarity settings

« Teaching

CDX settings

« Setting items and menu screen transitions
» Analog output settings

» Analog scaling settings



4-1 CD22 Settings

8" MEMO 90

The CDA only supports the CD22 series model that supports RS-485 communication.

4-1-1 Setting Items and Screen Transitions

Bl Setup mode

@ Setting items

Screen name Explanation and settable values/options

Set the CD22's teaching method.
2-Point/FGS2/1-Point

Teaching Mode

Near Threshold Check or change the currently set threshold on the near side for 2-point teaching.
CD22-15 -7.499 to -1.000 to 7.499
CD22-35 -22.49 to -3.00 to 22.49
CD22-100 -74.99 to -10.00 to 74.99

Far Threshold Check or change the currently set threshold on the far side for 2-point teaching.
CD22-15 -7.499 to 1.000 to 7.499
CD22-35 -22.49 to0 3.00 to 22.49
CD22-100 -74.99 to 10.00 to 74.99

FGS2 Distance

Check or change the currently set FGS2 reference distance.

CD22-15 -7.499 to 0.000 to 7.499
CD22-35 -22.49 t0 0.00 to 22.49
CD22-100 -74.99 to 0.00 to 74.99

Tolerance FGS2

Check or change the currently set FGS2 operation distance.

CD22-15 0.000 to 1.000 to 7.499
CD22-35 0.00 to 3.00 to 22.49
CD22-100 0.00 to 10.00 to 74.99

1-Point switching

Check or change the currently set 1-point teaching threshold.

CD22-15 -7.499 to -1.000 to 7.499
CD22-35 -22.49 to -3.00 to 22.49
CD22-100 -74.99 to -10.00 to 74.99

Sampling Rate

Set the measurement period. Setting a large sampling rate makes the response
speed slower but makes it possible to detect workpieces with poor reflectance such
as black workpieces.

500/1000/2000/4000 (us)/Auto

Switching behavior

Select whether to generate output when light is received or when light is not received.
Light-ON/Dark-ON
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Screen name

Explanation and settable values/options

Moving averaging

Select the number of times to average the sampled measurement values. Increasing
the averaging count improves the detection accuracy but makes the response
slower.

1/8/64/512

Unmeasure behavior

Set the operation to perform when measurement is not possible.
Clamp/Hold

Clamp holding time

Set the number of samples over which to maintain the previous measurement value
when measurement is not possible.
0 to 9999

Key lock active

Set the behavior of the CD22 display when CD22 key operations are disabled.
Display on/Display off

Near End distance

Check or change the near-end distance correction value used when correcting the
tilt of the sensor's light axis.

CD22-15 -7.499 to -5.000 to 7.499
CD22-35 -22.49 to -15.00 to 22.49
CD22-100 -74.99 to -50.00 to 74.99

Far End distance

Check or change the far-end distance correction value used when correcting the tilt
of the sensor's light axis.

CD22-15 -7.499 to 5.000 to 7.499
CD22-35 -22.49 10 15.00 to 22.49
CD22-100 -74.99 to 50.00 to 74.99

* The default values are shown in bold.

CD22 Settings 43 |

sBunjeg Josuag ajqiedwon H



® Screen transitions

@ [Setup mode]

Setup i Teaching Mode (&) ©)
Top Menu ~
*1 >-Point — Far — Near
-~omn | < | Threshold ["<—'] Threshold
© ©
® ®
— FGS2 H_‘ Tolerance
FGs2 ~ Distance ~ FGS2

1-Point switching

O @

Far End Sampling
distance Rate
oll®

Near End
distance

Key lock
active

*1: This is the default value of [Teaching Mode].
If you execute [Reset Settings], the [Teaching Mode] screen is displayed with
[2-Point] specified when you select [Setup Mode] on the Top Menu.
While the power is on, the screen on which you pressed to return to the Top
Menu will be the initial screen displayed the next time you select [Setup Mode] from
the Top Menu.
Thereafter, the last menu that you used is displayed.

*2: This is only displayed when you set [Unmeasure behavior] to [Hold].

@ MEMO 90

The menus that you transition to with (<) and (&) vary depending on the setting that you select for [Teaching Mode].
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Bl Expert Mode

@ Setting items

Screen name

Explanation and settable values/options

Hysteresis Set the hysteresis in relation to the sensor's judgment threshold to prevent chattering.
CD22-15 0.000 to 0.050 to 7.499
CD22-35 0.00 to 0.15 to 22.49
CD22-100 0.00 to 0.50 to 74.99
Barycenter Normally use [Max light].
Max light/Closest/2nd Point/3rd Point/4th Point/5th Point
Light threshold Normally use [Lowest]. Use this setting to perform adjustments when detections are

unstable due to the influence of noise.
Lowest/Lower/Middle/Upper

Zeroing value

Check or change the currently set zeroing value.

CD22-15 -7.499 to 0.000 to 7.499

CD22-35 -22.49 t0 0.00 to 22.49

CD22-100 -74.99 to 0.00 to 74.99

Gain

Normally use [Auto adjust]. Fixing the gain improves the detection speed but
measurement may not be possible due to the influence of the workpiece's color or
materials.

Auto adjust/Min Sense/2nd Sense/3rd Sense/4th Sense/5th Sense/Max Sense

Key Lock

Enable/disable the CD22 key operations.
Unlock/Lock

Reset Settings

Initialize all the CD22 settings.

Not Reset/Execute by o

* The default values are shown in bold.

® Screen transitions

Setup

Top Menu

I
P | Hysteresis |

@ [Expert mode]

— *1

®

— Light
Barycenter H threshold

OIlE

ON®

©

®

*1: Immediately after the power is turned on, this is the first screen displayed for
the [Expert Mode] menu. Thereafter, the last menu that you used is displayed.

CD22 Settings
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B Teaching

@ Setting items

Screen name

Explanation and settable values/options

Zeroing

Save the current measurement value as the zeroing value and set the measurement
value display to 0.

Reset Zeroing

Set the Zeroing value to 0 and clear the offset.

Near switching Point

When the teaching mode is set to [2-Point], execute the teaching on the near side
from the actual measurement value.

Far switching Point

When the teaching mode is set to [2-Point], execute the teaching on the far side from
the actual measurement value.

FGS2 Distance

When the teaching mode is set to [FGS2 Distance], execute the FGS2 reference
distance teaching from the actual measurement value.

1-Point When the teaching mode is set to [1-Point], execute the teaching from the actual
measurement value.
Specify Near End Register the measurement value as the near end distance.

Specify Far End

Register the measurement value as the far end distance.

® Screen transitions

(®) [Teach mode]

—

Setup N
Top Menu E 1

Reset
Zeroing

Zeroing |

|® When [Teaching Mode]
is [2-Point]

Far switching|__—_INear switching
Point ~ Point

When [Teaching Mode]
is [FGS2 Distance]

FGS2
Distance

Specify Far End

Specify Near End

When [Teaching Mode]

is [1-Point]
1-Point switching

*1: This is the first screen displayed immediately after the power is turned on or after you execute
[Reset Settings]. Thereafter, the last menu that you used is displayed.
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4-1-2 Teaching

With the CD22, you can perform three types of teaching: "2-point teaching," "FGS2 teaching," and "1-point

teaching."

B 2-point teaching

Perform teaching with two points and register both points as thresholds.
The Go on/off judgment is performed according to whether the measurement value is within the two

thresholds during operation.

(©)
Far side
During teaching, the measurement value equals the threshold.
Near side
During teaching, the measurement
alue equals the threshold.
value equ ®
Outside of Outside of
measurement measurement
range Hi range Go range |Lo range range
Hysteresis Hysteresis
Gooutput ~ ON
(Light-ON)  off
ON
Hi output
OFF s
ON
Lo output
OFF
Gooutput ~ ON

(Dark-ON)  of

® Executing 2-point teaching

This section explains how to perform teaching from the sensor's actual measurement value. You can execute
2-point teaching from the far side or from the near side, but this explanation will perform teaching from the
near side followed by teaching from the far side as an example. Prepare a workpiece in advance so that the

sensor detects the near side.

8" MEMO 90

* You can enter the thresholds manually from the [Setup Mode] menu. You can also set the switching behavior (Light-ON/

Dark-ON) from the [Setup Mode] menu.

» From the [Expert Mode] menu, in addition to changing the zeroing value manually, you can also set the hysteresis value.
* From the [Teaching Mode] menu, you can execute and clear offsets as well as specify the near end/far end from the

actual measurement value.

1 On the basic screen, press @ or@ to select[Channel 1] or [Channel VCD22 Setup

2], and then press ™.

The Setup Top Menu for the selected channel is displayed.

Top Menu

A Setup mode

V Expert mode

> Teach mode
| O Back

CD22 Settings 47 |
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| 48

Press @
The display switches to the [Setup Mode] menu.

Use (© or (®) to switch to the [Teaching Mode] screen.
The default value for the teaching mode is [2-Point], but a different setting
is selected here as an example.

Use @ or @ to select [2-Point], and then press ™.
The teaching mode is set to [2-Point].

Press (B) to return to the Setup Top Menu, and then press (®).
The display switches to the [Teaching Mode] menu.

Use (2 or (®) to switch to the [Near switching Point] screen.

Press to execute the teaching on the near side.
When you execute the teaching on the near side, the near side threshold
is overwritten with the current measurement value.

Move the workpiece so that the sensor detects the far side.

Press (©).
The display switches to the [Far switching Point] screen.

CD22 Settings

Setup Mode
Teaching Mode

[ 1-Point ]

AV Select Setd
< Prev Next >
(O Back Finish M |

Setup Mode
Teaching Mode

[ 2-Point ]

AV Select Setd
< Prev Next>
(O Back Finish @ |

Currently registered
threshold on ttre near end

VTeaching Mode
Near switching Point

________________________

0 Exec 1~ 823
<l Prev Next I>J
O Back Finish W

Current measurement value

rTeaching Mode
Near switching Point

823

O Exec -8.23
< Prev Next >
O Back Finish W

Currently registered
threshold on tr?e far end

(Teaching Mode
Far switching Point

O Exec | 7553
< Prev Next >
QO Back Finish W

Current measurement value



10 Press to execute the teaching on the far side.

When you execute the teaching on the far side, the far side threshold is

overwritten with the current measurement value.
This completes the 2-point teaching procedure.

B FGS2 teaching

Perform 1-point teaching to set the reference distance.

(Teaching Mode
Far switching Point

/.55

[ Exec 7.55
< Prev Next >
| O Back Finish W

During operation, ON/OFF of the Go judgment is performed according to whether the measurement value is
within the range of "reference distance + operation distance" by using the operation distance set in advance.

During teaching, the measurement value
equals the FGS2 Distance.
Tolerance FGS2
Outside of Outside of
measurement © measurement
range , Hirange Go range Lorange , range
[ [
Hysteresis Hysteresis
Go output ON
(Light-ON)  orf
Go output ON
(Dark-ON) OFF | |
ON
Hi output
i outpu OFF I

ON ‘
Lo output I

OFF

When detecting workpieces on a belt conveyor from above, the Go output will turn on when using the Dark-
ON setting if the workpiece on the conveyor belt is outside of the detection range. For example, it is difficult
to accurately detect the distance when the workpiece has a specular surface, but by using FGS2, it is
possible to judge whether the workpiece is present on the basis of the Go output being on or off regardless
of whether it is possible to actually detect the workpiece. In this manner, use FGS2 with Dark-ON operation
when a reference background is present and the workpieces are closer to the sensor than the background

(the reference distance) is.

@ MEMO 90

When the teaching mode is set to FGS2, Hi and Lo are judged. You can use Hi output/Lo output in the same manner as

Go output.

CD22 Settings 49 |

sBunjeg Josuag ajqiedwon H



® Executing FGS2 teaching

This section explains how to perform teaching from the sensor's actual measurement value. In advance,
position the sensor and the reference background in the same manner as during actual operation.

@8 MEMO 90

* You can enter the FGS2 reference distance manually from the [Setup Mode] menu. You can also set the FGS2 operation
distance and the switching behavior (Light-ON/Dark-ON) from the [Setup Mode] menu.
* From the [Expert Mode] menu, in addition to changing the zeroing value manually, you can also set the hysteresis value.

» From the [Teaching Mode] menu, you can execute and clear offsets as well as specify the near end/far end from the
actual measurement value.

1 On the basic screen, press @ or@ to select [Channel 1] or [Channel 'CD22 Setup
2], and then press ™.

Top Menu
The Setup Top Menu for the selected channel is displayed.

A Setup mode
V Expert mode
> Teach mode

O Back
2 Press @ b
The display switches to the [Setup Mode] menu.

3 Use (© or (&) to switch to the [Teaching Mode] screen. rSetup Mode
The default value for the teaching mode is [2-Point]. Teaching Mode
[ 2-Point ]
AVSelect Set
<l Prev Next >
O Back Finish W
4 Use (8 or (I to select [FGS2], and then press (A). rgetup Mode
The teaching mode is set to [FGS2]. Teaching Mode
[ FGS2 ]
AV Select Set [
< Prev Next >

(O Back Finish W

5 Press (B) to return to the Setup Top Menu, and then press (®).
The display switches to the [Teaching Mode] menu.

6 Use (© or (®) to switch to the [FGS2 Distance] screen. Currently registered
FGS2 reference value

|
(Teaching Mode
FGS2 Distanc

[ Exec :\_ 478

< Prev Next >
| O Back Finish W

Current measurement value
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Press to execute the teaching. 'Teaching Mode

When you execute the teaching, the FGS2 reference value is overwritten FGS2 Distance

with the current measurement value. 4 7 8

This completes the FGS2 teaching procedure.
O Exec 4.78
<l Prev Next >
O Back Finish W

M 1-point teaching

Use the measurement value during teaching as the threshold.
The Go on/off judgment is performed according to whether the measurement value reaches the threshold
during operation.

During teaching, the measurement value
equals the FGS2 reference distance.

Hysteresis
Outside of Outside of
measurement measurement
range range
B —

Go output
(Light-ON)  oFf

Go output
(Dark-ON) OFF sl

Assign Go to the amplifier's output setting.

® Executing 1-point teaching
This section explains how to perform teaching from the sensor's actual measurement value. In advance,
prepare a workpiece to use in teaching.

@8 MEMO 90
* You can enter the threshold manually from the [Setup Mode] menu. You can also set the switching behavior (Light-ON/
Dark-ON) from the [Setup Mode] menu.
» From the [Expert Mode] menu, in addition to changing the zeroing value manually, you can also set the hysteresis value.
» From the [Teaching Mode] menu, you can execute and clear offsets as well as specify the near end/far end from the
actual measurement value.

1

On the basic screen, press @ or@ to select[Channel 1] or [Channel VCD22 Setup

2], and then press (A). Top Menu
The Setup Top Menu for the selected channel is displayed. A Setup mode

V Expert mode

> Teach mode

| O Back
Press @
The display switches to the [Setup Mode] menu.
CD22 Settings 411 |
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3 Use (@ or (®) to switch to the [Teaching Mode] screen.
The default value for the teaching mode is [2-Point].

4 Use @ or @ to select [1-Point], and then press ™.
The teaching mode is set to [1-Point].

5 Press (B) to return to the Setup Top Menu, and then press (o).

The display switches to the [Teaching Mode] menu.

6 Use (@ or (&) to switch to the [1-Point switching] screen.

7 Press to execute the teaching.
When you execute the teaching, the threshold is overwritten with the
current measurement value. This completes the 1-point teaching
procedure.

| +12 CD22 Settings

Setup Mode
Teaching Mode

[ 2-Point ]
AVSelect Set
<l Prev Next >

O Back Finish M

Setup Mode
Teaching Mode

[ 1-Point |
AV Select Setd
< Prev Next >

(O Back Finish W |

Currently registered
threshold |

(Teaching Mode

[ Exec 1 - 8.234

< Prev Next >

| O Back Finish W

Current measurement value

Teaching Mode
1-Point switching

- 8.23

D Exec -8.23
< Prev Next >
O Back Finish W




4-1-3  Alarm Settings for Measurement Error (When Measurement Is Not Possible)

B Measurement error

With the CD22, you can select from two operations when measurement is not possible: [Clamp] or [Hold].
This section explains the procedure for setting the CD22's alarm operation from the CDA.

1 On the basic screen, press @ or@ to select[Channel 1] or [Channel

2], and then press ™.
The Setup Top Menu for the selected channel is displayed.

2 Press @

The display switches to the [Setup Mode] menu.

3 Use (© or (®) to switch to the [Unmeasure behavior] screen.

4 Use @ or @ to select the value for [Unmeasure behavior], and then

press (A).

(CD22 Setup
Top Menu
A Setup mode

V Expert mode
> Teach mode

Unmeasure Clamp: When measurement is not possible, the specified
behavior output is generated. In this situation, the output
value is 9999.

Hold:  When measurement is not possible, the previous
measurement value is maintained.

| O Back
rSetup Mode
Unmeasure behavior
[ Clamp ]
AVSelect Set
< Prev Next >

O Back Finish W

rSetup Mode

Unmeasure behavior
[ Hold ]

AV Select Setd
< Prev Next >

* The default value is shown in bold.

CD22 Settings
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B Clamp holding time

If you select [Hold] for [Unmeasure behavior], you can set the time for which to maintain the measurement
value when measurement is not possible.

For example, when detecting a workpiece such as a printed circuit board that has multiple holes, such as
that shown in the following figure, measurement is not possible at the hole positions.

Setting [Unmeasure behavior] to [Clamp] does not suit this workpiece because it will frequently be impossible
to perform measurement.

Just setting [Unmeasure behavior] to [Hold] maintains the detection status after the workpiece is first
detected. This means that the presence and absence of both holes and the workpiece are ignored, which is
not well-suited to the detection of the workpiece.

e Operation when Clamp is specified

Measurement is not possible outside of the workpiece and
at the hole positions.

Specified value when
measurement is ==y — — —
not possible (9999)

Measurement
value

e Operation when only Hold is specified

After the workpiece is first detected, the detected status (measurement value)
is maintained even when measurement is not possible.

Specified value when
measurement is =
not possible (9999)

Measurement
value
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In order to accurately detect the presence and absence of a printed circuit board, it is necessary to not
handle holes as impossible measurements and to set the measurement target as the case where the
workpiece is present. Therefore, configure the settings to release the hold function's maintained detection
status after a set length of time elapses. If you set [Clamp holding time] and [Sampling Rate], the detection
status will be maintained only for the length of time specified by [Sampling Rate] x [Clamp holding time].

e Operation when Hold is specified and Clamp holding time and Sampling Rate are set

After the workpiece is detected, the detected status (measurement value) is maintained
even when measurement is not possible due to holes in the workpiece. The held status
is released if measurement is not possible for a length of time longer than that found

by calculating ([Clamp holding time] x [Sampling Rate]).
o e 1

Specified value when
measurement is == =
not possible (9999)

L TIT ™ T T /

Measurement 4
value / /

(a) (b) (c)

(a) The time that the detection laser passes the holes in the workpiece is less than
or equal to ([Clamp holding time] x [Sampling Rate]) [maximum], so the
measurement value is maintained.

(b) The time that the detection laser passes from one workpiece to the next one is
greater than ([Clamp holding time] x [Sampling Rate]) [maximum], so the
measurement value is released (measurement is not possible).

(c) The next workpiece is detected and the measurement value is acquired.

This section explains the procedure for setting the CD22's sampling rate and clamp holding time from the
CDA.

1  set [Unmeasure behavior] to [Hold]. rsetup Mode
See “Measurement error” (page 4-13). Unmeasure behavior
[ Hold ]
AV Select Set
< Prev Next >
(O Back Finish HJ
2 Press (®). rSetup Mode
The display switches to the [Clamp holding time] screen. Clamp holding time
[ Set Value
<] Prev Next B>
(O Back Finish M |
3 Set the clamp holding time. 'Setup Mode
Clamp holding Setthe number of samples over which to allow measurement Clamp holding time
time to continue even when measurement is not possible. 5 O O
0 to 9999 [ Set Value
< Prev Next >

* The default value is shown in bold. (O Back Finish W
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4 Use (2 or (®) to switch to the [Sampling Rate] screen.

5 Use @ or @ to select the sampling rate, and then press ™.

'Setup Mode
Sampling Rate

[ 500us ]
AV Select Set O
< Prev Next >

(O Back Finish l |

'Setup Mode

Sampling Rate

Select the rate at which to perform measurement from the

values shown below.
500 ps, 1000, 2000, 4000, Auto

Sampling Rate

[ 1000 us ]
AV Select Set O

* The default value is shown in bold.

< Prev Next >
(O Back Finish M |

4-1-4 Correcting the Influence of Sensor Light Axis Tilt

With the factory settings, the CD22 is calibrated to match a distance fluctuation of 90° from the laser light
axis. Therefore, if the CD22 is tilted in its installation position, errors will occur in the output value.

For example, the measurement range for the CD22-100 is -50 mm to +50 mm. If the sensor is installed with
a tilt of 5°, an error occurs in the output as calculated according to the following figure.

e Example: CD22-100

A) When the laser light axis is
perpendicular to the workpiece

B) When the sensor is

installed 5° off of perpendicular

0 ©
Perform an actual
measurement at
M { the near end and Calculated
eaSUrelTlen correct the value. aicu a.e Calculated influence
Actual value value: value: of the tilt 5°
-50 mm y -50.00 D= s _ 50.19
(near end) sin (85°) ~ T 50
* -49.81 in comparison
with the negative ~ g85°,
0 rrf1m . I / value -50
reference distance
( ) Measurement  [Perform an actual measurement at Calculated
value: the far end and correc the value. 85°  value:
50 mm 50.00 50.19
(far end)

In this situation, it is possible to correct the actual measurement value with the sensor tilted (B in the above
figure) to the measurement value with the perpendicular light axis (A in the above figure).

I 4-16 CD22 Settings



B Performing corrections with the actual near-end and far-end

measurements

This section explains how to correct the influence of the tilt of the CD22-100 installation position with the
actual near-end and far-end measurements.
Prepare a workpiece in advance so that the measurement can be performed on the near end.

@8 MEMO 90

When specifying the near end, perform the measurement at the shortest distance in the detection range wherever possible.
In the same manner, when specifying the far end, perform the measurement at the longest distance in the detection range
wherever possible.

1

On the basic screen, press @ or@ to select [Channel 1] or [Channel
2], and then press ™.
The Setup Top Menu for the selected channel is displayed.

Press (®).
The display switches to the [Teaching Mode] menu.

Use (2 or (®) to switch to the [Specify Near End] screen.
For the CD22-100, -50.00 is registered as the default value for the near
end measurement value (Near End distance).

Press to execute the teaching of the near end specification.
When you execute the teaching of the near end specification, Near End
distance is overwritten with the current measurement value.

After you finish the near end teaching, prepare the workpiece so
that the far end measurement can be performed.

Press (®).

The display switches to the [Specify Far End] screen.

For the CD22-100, 50.00 is registered as the default value for the far end
measurement value (Far End distance).

CD22 Setup
Top Menu
A Setup mode
V Expert mode
> Teach mode
| O Back

Registered actual measurement
value on the near end
|

Teaching Moge
Specify Near|End

O Back Finish W

Current measurement value

 Teaching Mode
Specify Near End

- 49.78

[ Exec -49.78
< Prev Next >
(O Back Finish W

Registered actual measurement
value on the far end
|

(Teaching Mode
Specify Far Ehd

P e LR

Current measurement value
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When you execute the teaching of the far end specification, Far End Specify Far End
distance is overwritten with the current measurement value. 5 O . 2
This completes the procedure for correcting the tilt influence by

erforming teaching from actual measurement values. L] Exec >0.21
p g g < Prev Next >

7 Press to execute the teaching of the far end specification. Teaching Mode 7
O Back Finish W

B Performing corrections by entering numeric values

Calculate the influence of the tilt according to the example on 4-16. — Theoretical value with a tilt of 5°—
When the sensor's laser light axis is tilted by 5° (at an angle of 85° from the
workpiece), the calculation becomes that shown in the figure on the right for 50 _ - 5019
the CD22-100. 'sin (85°)
Near End distance = -49.81 * -49.81 in comparison
Far End distance = 50.19 with the negative
value -50

This section explains how to correct the influence of the tilt of the CD22-100 installation position by entering
the numeric values calculated above.

Caution

Unless you have a special reason to do otherwise, correct the influence of light axis tilt by performing actual measurements
of the near and far ends. For details on correcting the sensor light axis tilt with actual measurements, see “Performing
corrections with the actual near-end and far-end measurements” (page 4-17).

1 On the basic screen, press ©or@to select [Channel 1] or [Channel VCD22 Setup
2], and then press (A). Top Menu
The Setup Top Menu for the selected channel is displayed. A Setup mode

V Expert mode
> Teach mode

O Back
2 Press @
The display switches to the [Setup Mode] menu.
3 Use (© or (&) to switch to the [Near End distance] screen. rSetup Mode
For the CD22-100, -50.00 is registered as the default value for Near End Near End distance
distance. _ 5 O OO
[ SetValue
< Prev Next B>
(O Back Finish W

4 Change the near end distance to match the calculated value. 'Setup Mode
The range of settings that are possible for the near end distance varies Near End distance
according to the sensor model (the center of measurement range). _49 8 ‘I
Model Near end distance correction range O SetValue
< Prev Next >

CD22-15 -7.499 to 0.000 to 7.499 O Back Finish
CD22-35 -22.49 t0 0.00 to 22.49
CD22-100 -74.99 to 0.00 to 74.99
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5 Press (o).
The display switches to the [Far End distance] screen.
For the CD22-100, 50.00 is registered as the default value for Far End
distance.

6 Change the far end distance to match the calculated value.
This completes the procedure for correcting the tilt influence by entering
calculated values.

4-1-5 Initialization Settings

'Setup Mode

Far End distance

50.00

[ Set Value
< Prev Next >
(O Back Finish M |

'Setup Mode

Far End distance

50.19

O Set Value
< Prev Next B>

(O Back Finish M |

Follow the procedure shown below to initialize the CD22 settings with CDA operations. You can initialize

each connected channel separately.

When you perform the initialization, all the CD22 settings—such as the changed correction of the influence of
the sensor's light axis tilt, teaching method, and teaching result—are returned to their default values.

@ MEMO 90

There is no message or other confirmation when you execute the initialization. Exercise caution when initializing the

settings.

1 On the basic screen, press @ or@ to select [Channel 1] or [Channel

2], and then press ™.
The Setup Top Menu for the selected channel is displayed.

2 Press @

The display switches to the [Expert Mode] menu.

3 Use (@ or (&) to switch to the [Reset Settings] screen.

4 Use @ or @ to select [Execute by [1].
To initialize the settings, press while [Execute by [] is displayed.
Press (B) to cancel the initialization and return to the Setup Top Menu.

CD22 Setup

Top Menu
A Setup mode
V Expert mode
> Teach mode

| O Back

, Expert Mode

Reset Settings

[ Not Reset ]
AV Select Set

< Prev Next >
(O Back Finish Il

, Expert Mode

Reset Settings

[ Executeby ] ]
AV Select Set[]

< Prev Next >
(O Back Finish W
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@8 MEMO 90

When you initialize the sensor settings, the PWR indicator will light in red for an instant due to the initialization of the CD22
communication speed setting. Different from the initialization of the amplifier settings, the screen's display does not change.
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4-2 TD1 Settings

4-2-1 Setting Items and Screen Transitions

Configure the TD1 settings by selecting the channel for which the settings will be changed from the "basic
screen."

B Amplifier unit channel selection menu

PWR B A [To the TD1 series menu]
ouT1 Channel 2. ASed Select the channel for which the settings
our2  |PChannel T [JSet will be changed.

ours AN% . vgea @ [To the amplifier unit menu]

Select "AMP."

« For details on how to change the amplifier unit
@ @button' Select/@ button: Set settings, see the CDA series manual.

B TD1 series Top Menu

PWR

@—} = TD1 Settings
‘ ourt Top Menu
@ || OUT2 A Setup mode
I- = V Teach mode
ours O Back

Setup mode Teach mode
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® Setup mode menu

Go to [Reset Settings * is the default value of each setting item.

itivi eees| MAXSense button: Select/[E] button: Set
Sensitivity Ath Senan BE =)
A 3rd Sense
2nd Sense *
@ @ Min Sense
Adjusted
Measure direction |e+++| Top™* @@button: Select/[3]button: Set
Bottom
@T l@ * This is only displayed when is set to "Adjusted.”
Measure polarity [+«+ Positive * @ @button: Select/[3]button: Set
Negative

@T l@ « This is not displayed when is set to "Width."
Change value
(@ @ button: Change vaIue)

Moving averaging [=*+| '~ el =1 2
[<> (>] button: Select digit

to

@T l@ 128 *g—

Change value (

Zeroing value |[ee-- "Edge” —@—’
-5.000 to +5.000
«E—

war | €
] &) 0.000 to +9.999

@ @ button: Change value
@@ button: Select digit

* The default Zeroing value is 0.

Measure Type |[+---| Edge” button: Select/[3] button: Set
T l P Width @@
Direction Checking [++++| OFF” (&) (@)putton: Select/Ebutton: Set
ON
Reset Settings |[--- Not Reset * @@button: Select/[3]button: Set
[] Execute by

)

v

Return to | Sensitivity |.

® Teaching menu

Go to|Reset Zeroing | or |Trans|ucent Teach |
=t

Zel"Oing ecee @ button: Execute

=] |@

Reset Zeroing «se« [O] button: Execute

4

* This is only displayed

Translucent Teach when "Adjusted" is selected with | Sensitivity |
Return to .
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4-2-2 Measurement type

B Measurement type: Edge and Width

Amplifier unit channel selection menu
The TD1 Series is capable of two types of measurement: “Edge” (single edge measurement) and “Width”
(width or gap measurement).

® Edge

3
1

The displacement from the center of the light axis for
a single edge is measured.

; , The target insertion direction can be set to either Top
<—— Distance from the

C—1 center to the edge OI Bottom.

Measurement cannot be performed if two or more

O O

%l; <=— Distance from the
— center to the edge

|
V.

o [ © ] edges exist within the measurement range.
L __0 4 L __0 4
® Width
; T — 7 =g~¢—— The distance between two edges will be measured.
| o ) \ o You can measure either the target width or the gap
] ; between two targets.
O —_—n Measurement cannot be performed if only one edge
—7 5 Widh —>{ <—Gap exists or three or more edges exist within the
[ © ) ¢ ] measurement range.
L O 4 L 0 4
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B Switching between Edge and Width

® Setting the Measurement type
Edge is set by default
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1

Select the channel for which the settings will be
changed.

Press the up or down button to select a channel, and then press
the A button.

Select “Setup mode.”
Press the up button.

Use the left or right button to select “Measure Type.”

Change the measurement type.

m When measuring the edge of an end surface
Select “Edge” for edge measurement.

m When measuring the gap or width
Select “Width” for width or gap measurement.

Press the up or down button to change the measurement type,
and then press the A button.

| 424 TD1 Settings

PWR

ouT1
(=]

ourz  [P>Channel 1 [OSet

9.999

ogrs AMP ° VSelect

PWR
= TD1 Settings

Top Menu
A Setup mode
V Teach mode
QO Back

ouT1
(=]

ouT2
(=]

0ouT3
(=]

Measure Type

Edge
Width




When selecting the “Edge” measurement type, select whether to set the top side to -5.000 mm and the
bottom side to +5.000 mm or vice-versa.
The “Measure polarity” setting is only enabled during “Edge”.

) ’/—Top side Center p——-x

Q] 6R-Bottom side 1O

B Measurement Polarity Options

The “Measure polarity” setting can be set to either “Positive” or “Negative.” “Positive” is set by default.
Values when “Positive” is selected: Top side: -5.000 mm, Bottom side: +5.000 mm, Center: 0 mm
Values when “Negative” is selected: Top side: +5.000 mm, Bottom side: -5.000 mm, Center: 0 mm

With measurement polarity set to “Positive” With measurement polarity set to “Negative’

O Display value: O Display value:

O O
I I
I I
Q] Q]
i? -2.500 mm ﬁ i? 2.500 mm ﬁ
©) ©)
I I
I I
Q] Q]

O Display value:

i? ) -2.500 mm

O Display value:

i? ) 2.500 mm
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B Setting Measurement Polarity

This section explains how to set “Measure polarity” to “Positive” or “Negative.”
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1 Select the channel for which the settings will be PWR B A
= Channel 2 ASelct
changed. ours
Press the up or down button to select a channel, and then press Ch
the A bUtton.
2 Select “Setup mode.” PR a e A
TD1 Setti w
Press the up button. ours Tope,f,?enngus

ouT2 A Setup mode
° V Teach mode

QO Back

3 Use the left or right button to select “Measure polarity.”

ouT3
(=]

4 Change the measurement polarity. Measure polarity

m Setting “Measure polarity” to “Positive”
Select “Positive” for the measurement polarity.

Positive
Negative

m Setting “Measure polarity” to “Negative”
Select “Negative” for the measurement polarity.

Press the up or down button to change the measurement

polarity, and then press the A button.
* “Positive” is set by default.
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4-2-3 Measuring Transparent Objects

B Sensitivity for Transparent Objects

This function is useful when the measurement target has a high transmittance and the measurement is not
stable with preset “sensitivity” values. Set the sensitivity setting to “Adjusted,” and then perform translucent
teaching. “Adjusted” can only be selected for edge measurement. This option cannot be selected for gap/
width measurement.

@ Setting Sensitivity
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1 Select the channel for which the settings will be
changed.

PChannel T [JSet

Press the up or down button to select a channel, and then press
the A button. AMP * 7 Tk

2 Select “Setup mode.” PwR aoe A
= TD1 Settings 1
Press the up button. ourt | Top Menu
ags = ouT2 A Setup mode
3 Select “Sensitivity.” = ¥ Teach mode

Use the left or right button to select “Sensitivity.” O Back

4 Select “Adjusted.”
Press the up or down button to select “Adjusted,” and then
press the A button. MAX Sense

4th Sense
3rd Sense
2nd Sense
Min Sense
(Adjusted)

Sensitivity

Go back to the TD1 series Top Menu.

O .
Press the B button. TD1 Settings
Top Menu
¢ » A Setup mode
Select “Teach mode. £ Sewpmode

Press the down button. O Back

Use the left or right button to select “Translucent Teach.”

Execute Teaching. .

With no measurement target being used and with “Translucent o
Teach” selected, press the A button.

-

ON O O

Caution

Following translucent teaching (after pressing the A button), the optimum sensitivity will be applied.

However, detection may not be possible in the case of highly transparent objects.

* Even though no completion message will be displayed, the settings will be applied when the A button is pressed.
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B Measurement Direction

When setting sensitivity to “Adjusted,” setting the insertion direction of the workpiece is required.

® Inserting a measurement target ® Inserting a measurement target
from the top from the bottom

The default setting is for measurement to be performed for targets inserted from the top.

® Setting Measurement Direction
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1 Select the channel for which the settings will be PR B A
= Channel 2 ASelect
changed. ours
Press the up or down button to select a channel, and then press Ch 9. 999
the A button.
2 Select “Setup mode.” PR

Press the up button. TD1 Settings

oz Top Menu
H 13 H H ” our2 A Setup mode
3 Use the left or right button to select “Measure Direction. = ¥ Teach mode

outs O Back

4 Select “Measure Direction.” C
Measure Direction

= When inserting a measurement target from the top

To
Select “Top” for the measurement direction. P

Bottom

m When inserting a measurement target from the bottom
Select “Bottom” for the measurement direction.

Press the up or down button to change the measurement
direction, and then press the A button.
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4-2-4 Zero Teaching

The measurement center position can be set (offset) to any position. This zeroing function is useful for
checking the displacement amount from the reference position.

M For Edge

Top side: -5.000 mm
Bottom side: +5.000 mm

Measurement value when “Measure polarity” is set to “Positive”:

With no zeroing

With zeroing of +2.500

Display value:

ﬁ?—/ +2.500 mm —‘

Display value when moving the
workpiece from the +2.500 mm
position to the center

) /2 \ /42

Display value:

ﬁ?—/ +0.000 mm —1

Display value:

ﬁ?—/ +0.000 mm —‘

With zeroing, the position of the workpiece
becomes the reference position (+0.000 mm).

Display value when moving the
workpiece from the zero
position to the center

) /4B \ /42

Display value:

ﬁ?—/ -2.500 mm —1
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B For Width

With no zeroing

With zeroing of +1.000

Workpiece 1 (size: 1.000 mm)

— \ ____________ —

Display value:

ﬁ?—/ +1.000 mm —1

Measurement value when
switching from workpiece 1 to
workpiece 2

Workpiece 2 (size: 5.000 mm)

—_— \A ___________ —_—

Display value:

ﬁ?—/ +5.000 mm —1

Workpiece 1 (size: 1.000 mm)

— \ ____________ —

Display value:

ﬁ?—/ +0.000 mm —1

With zeroing, the size of the workpiece
becomes the reference size (+0.000 mm).

Measurement value when
switching from workpiece 1 to
workpiece 2

Workpiece 2 (size: 5.000 mm)

—_— \A ___________ —_—

Display value:

ﬁ?—/ +4.000 mm —1

With a standard of 1.000 mm (Workpiece 1),
5.000 mm (Workpiece 2) — 1.000 mm
(Workpiece 1) = +4.000 mm
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B Performing Zeroing

This section explains how performing zeroing.

Zeroing: Sets the measurement center position to any position.
Useful for checking the displacement amount from the reference position.

® Setting Zeroing
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1

Select the channel for which the settings will be
changed.

Press the up or down button to select a channel, and then press
the A button.

Select “Teach mode.”
Press the down button.

Select “Zeroing.”
Use the left or right button to select “Zeroing.”

Execute Zeroing.
Place the measurement target in the desired reference position,
and press the A button with “Zeroing” displayed.

PWR
= Channel 2 ASelect
Ong1
out2 |P>Channel 1 [OSet

ogrs AMP ° WV Select

B

A

PWR
(]

TD1 Settings

Top Menu
A Setup mode
V Teach mode
QO Back

ouT1
(=]

ouT2
(=]

Zeroing
Zeroing
7 ,@ \—
0
=I
( @ 3
(N @ /
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B Checking, Changing and Resetting Zeroing Value

® Checking or changing a Zeroing Value
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1

Select the channel for which the settings will be
changed.

Press the up or down button to select a channel, and then press
the A button.

Select “Setup mode.”
Press the up button.

Use the left or right button to select “Zeroing value.”

Select “Zeroing value.”

The currently set zeroing value will be displayed. Press the A

button to change the zeroing value.

Up/down button: Change value

Left/right button: Select digit

A button: Set

* For information on changing the values, refer to the memo on
page 3-36.

e The default Zeroing value is 0.

® Resetting the Zeroing Value
For the settings menus, see “4-2 TD1 Settings” (page 4-21).

1

| +32

Select the channel for which the settings will be
changed.

Press the up or down button to select a channel, and then press
the A button.

Select “Teach mode.”
Press the down button.

Use the left or right button to select “Reset Zeroing.”

Execute Resetting.
Press the A button with “Reset Zeroing” displayed.

TD1 Settings

Channel 2 A%l

ect

B

A

TD1 Settings
Top Menu
A Setup mode

V Teach mode
QO Back

Zeroing value

“Edge
-5.000 to +5.000

Measure Type | "Width"

0.000 to +9.999

ANP °

Channel 2 ASelect

P Channel T [JSet

99

VSelect

PWR

= TD1 Settings
Top Menu

A Setup mode

V Teach mode

QO Back

ouT1
(=]

ouT2
(=]

Reset Zeroing




4-3 CDX Settings

4-3-1 Setting Items and Screen Transitions

@® Amplifier unit channel selection menu

PWR
[m]

Channel 2 ASelect

B A
our1 [To the amplifier unit menu]

Select “AMP.”

ouT2
=}

ouT3
(=]

@ @button: Select/[33] button: Set

® Amplifier unit Top Menu

Output
CDX  Series e A —@J
«O—/
Device <«
@_’ o BZCkOutput 4_@_\

Device Measure
Device ] [ Output
Configure the mounting mode selection, Configure the judgment output and alarm settings.
initialization, external input operation, and laser —For details of setting items and screen
ON/OFF settings. transitions, see “Output” (page 4-35).

—For details of setting items and screen
transitions, see “Device” (page 4-35).

Measure

Configure the sampling period, measurement

target selection, received light waveform, filter,

moving average, and hold settings.

—For details of setting items and screen
transitions, see “Measure” (page 4-34).
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4-3-2 List of Setting Items

Caution
CDX series does not support communication via UC1 and UC2 communication units.

The settings and parameters are listed here.
For details on each item, see the “CDX series user’'s manual.”

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.

® Measure
Setting items
Item name Selection / Input item
Sampling period [12.5 ps] [25 ps] [50 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 us] [200 ps] [500 us] [1000 ps]
Sampling — Lower Limit [25 ps] [50 ps] [100 ps] [200 ps] [500 ps] [1000 us]
Process — Object [Standard] [Thin Glass] [Standard?2]
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]

* The default value is shown in bold.
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® Device
Setting items

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.

® Output

Setting items

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.

Caution

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

[Laser Off].

CDX Settings
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4-3-3 Analog Output Settings

B Method of analog outputting on the CDA-DM2 using the CDX-
85A/-W85A resolution 0.25 pm (for analog voltage outputs)

® Set analog Scaling Max. to 7375

PWR
O [ AMP1/O Settings | 2. A
our Scaling Max1 ?

7375 @
ouT2
ours (E) ércg\z B valuiNexﬁ >
Bac| inish

® Set analog Scaling Min. to -7375

PWR
O [ AMPI/OSettings | 2.~ A
ourt Scaling Min1

our: — 7375
ouT3 5 érdeJ\L/JSt valueNext[>
= O Back Finish I

*For the analog output setting method,see “Analog Scaling Settings” (page 3-40).
*For other models, configure the settings based on the table in “CDX analog output resolution” (page 4-37).
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B CDX analog output resolution

® CDA-DM2: For analog voltage output

ot Measurement Scale Analog Output Scale
Measurment range Resolution Measurment range Resolution
CDX-L15A/-LW15A +/-1.000 mm 0.25 uym — | 4#/-1.000 mm 0.25 uym
CDX-30A/-W30A +/-5.000 mm 0.25 ym — | +/-5.000 mm 0.25 ym
CDX-85A/-W85A +/-20.00 mm 0.68 um — | +/-7.375 mm 0.25 ym
CDX-150A/-W150A | +/-40.00 mm 1.36 pm — | +/-7.375 mm 0.25 ym
® CDA-DM2: For analog current output
e Measurement Scale Analog Output Scale
Measurment range Resolution Measurment range Resolution
CDX-L15A/-LW15A +/-1.000 mm 0.25 ym — | 4/-1.000 mm 0.25 ym
CDX-30A/-W30A +/-5.000 mm 0.25 ym — | +/-5.000 mm 0.25 ym
CDX-85A/-W85A +/-20.00 mm 0.93 um — | +/-5.375 mm 0.25 um
CDX-150A/-W150A | +/-40.00 mm 1.86 um — | 4/-5.375 mm 0.25 uym

® For the CDA-M, CDA-S

Model Resolution
CDX-L15A/-LW15A
1 pm
CDX-30A/-W30A
CDX-85A/-W85A
10 pm
CDX-150A/-W150A

*The above values are the figures from dividing the measurement range with analog resolution (voltage
59000 step, current 43000 step).

A device that can capture analog values with 169 uV step and 0.37 uA step is required.

CDX Settings
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4-3-4 Initialization 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
[A].
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 Set[
< Prev Next >
(O Back Finish W

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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4-4 Specifications

4-4-1 Specifications

The CDA specifications are shown below. For the specifications of compatible sensors, see their respective
instruction manuals.

1 x analog output
2 x external inputs

2 x high-resolution
analog outputs

Type 3 x control outputs 1 x external input
2 x control outputs
Main unit Expansion unit Main unit
Model CDA-M CDA-S CDA-DM2
Compatible | Series name CDX series
Sensors CD22 series (RS-485 types)
TD1 series
Number of connect- Max. 2 sensors per CDA unit
able sensors
Connection type Amplifier side: M8, 4-pin connector
Communication I/F RS-485 compliant (Overall cable length: Within 10m)
Rating Supply voltage 12 ...24 VDC +£10%, Supplied from the main 12 ... 24 VDC £10%,
including 10% ripple (p-p) unit or UC1/UC2 *! including 10% ripple (p-p)
Current consumption | 100 mA or less (at 12 V) 100 mA or less (at 12 V) 120 mA or less (at 12 V)
Display Dot matrix display OLED 128 x 96 pixels
Indicators Power indicator (PWR): red/green, output indicators (OUT1/OUT2/OUT3): orange
Analog No. of outputs 1 1 2
R Type 4 ...20 mA: Load imped- |4 ... 20 mA: Load imped- | 4 ... 20 mA: Load imped-
ance; 300 Q ance; 300 Q ance; 300 Q
or less or less or less
0 ... 10 V: Output imped-
ance; 100 Q
(selectable by setting)
Control No. of outputs 3 3 2
output Type NPN/PNP open collector (selectable by setting)
Max. 100 mA/ 30 VDC, Residual voltage: 1.8 V or less
External input 2 inputs 2 inputs 1 input
Environmental | Ambient o ¥ . .
. .- -20 ... +50°C *?/35 to 85%RH (no freezing or condensation)
resistance temperature/humidity
Storage temperature/ ~20 ... +60°C/35 to 85%RH (no freezing or condensation)
humidity
Vibration resistance | 10 ... 55 Hz; double amplitude 1.5 mm; 2 hours in each of the X, Y, and Z directions
Shock resistance Approx. 50 G (500 m/s?), 3 times in each of the X, Y, and Z directions
Protection circuit Reverse connection protection, overcurrent protection
Degree of protection IP50 (IEC 60529)
Applicable | EMC EMC directive (2014/108/EU)
regulations Environment

RoHS directive (2011/65/EU), China RoHS (Directive No. 32)
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Applicable standards EN 60947-5-7
NRTL Certification UL Recognized Component certification for the US and Canada
Material Polycarbonate
Weight (including cable) Approx. 170 g

*1: Supply 12 to 24 VDC to the power wires (brown and blue) of the cable as the supply voltage for the
compatible sensors.

*2: When using the CDA-DM2 as a UL certified product and connecting expansion unit, ensure the ambient
temperature is +45°C or below.
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4-4-2 Dimensions

5-pin connector for CDA-S
34 ) 78

Dﬁl .r(
N
o
o | N
YY1
9.6 9.6 18.8 36.6

Cable length: 2 m,
¢ 5.8, 8-wirex0.12 mm?

Minimum bending radius: 4x cable diameter
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4-4-3 1/O Circuit Diagrams

® CDA-M, CDA-S

With NPN setting With PNP setting
] +V (BN) 12 ... 24 VDC ]
+V (BN) 12 ...24VDC
O o
0
] l< i Control output 1(BK), 2(YE), 3(PL) — % Control output 1(BK), 2(YE) 3(PL)l
’g 3.3V § 0
3 ? o o E External inputo1(GCY), 2(PK)
c_g * External input 1(GY), 2(PK) E %i
§ Anal tput + (WT) E [\ Analog ou;put + (WT)
2 _{: O nalog outpu £ _t : i °
%l Anarog output — (Shield) *1°2 % | Analog output — (Shield) 172
o o oV (BL)
oV (BL
® CDA-DM2
With NPN setting With PNP setting
; *V(BN), 12...24V L4V (BN) 12 .24 VDC
1 : o o
J 1 o H
— K ; Control output 1(BK), 2(YE) P i Control output 1(BK), 2(YE)
3 33V | ¢ 3 : °
(t) ? : 5 i External input (PL)
— » L o o — v E o o
g * H External input (PL) g %L H
o) P o) H N Analog output + T1(WT), 2(PK)
= i : /" Analog output + 1(WT), 2(PK) < H> — )
£ ; = % : o
% : \ / | ! Analog output — 1(Shield),
| : Anarog output — 1(Shield), : ° 2(Shield)*1*2
' 2(Shield)*1*2 ' ov (BL)
: o o
L ! oV (BL) —

*1. Use shielded cables for analog output (+) and analog output (-), and wire as a pair up to the analog input device.
*2. If there is a potential difference between the analog output (-) and the GND of the external device, connect the
analog output (-) to the GND of the external device as shown below.

[Analog output Analog input +

lAnang output - Analog input -
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(
Appendix
The appendix contains information, such as troubleshooting, that is useful to know

during operation.

J




5-1 Troubleshooting

This section explains how to check for problems.

5-1-1 Status Indicator Specifications

The LED indicators on the CDA display the operations status as shown below.

B PWR (power indicator)

LED status CDA status Countermeasures Reference
Lit (green) * Power on
* Normal operation
Flashing In power-saving mode Press any key to make the display panel light.
Lit (red) Error Check for an error in the connection to the | 1-5
power supply or to the sensor. 1-8

Two compatible sensors are | When using only one compatible sensor, the | 3-48
not connected indicator will initially light up red. To clear this
error (and have the indicator light up green),
refer to “Setting Channel 2 to Not Be Used”
(page 3-48) and clear the error.

Off Power off Check the connection to the power supply. 1-8

B OUT1/0UT2/0UT3* (control output indicators)

LED status CDA status Countermeasures Reference
Lit (orange) Assigned output on
Off Assigned output off

If an unexpected operation occurs, check [I/O Settings] under [AMP Settings].

*Since CDA-DM2 only has OUT1 and OUT2, OUT3 does not function.

5-1-2 Connecting CDA-S (Expansion unit)
The LED indicators on the CDA display the operations status as shown below.

B Power is not supplied to compatible sensors

Power for the CDA-S is supplied from the interconnected main unit (CDA-M, CDA-DM2) or communication
unit (UC1-EC, UC1-EP, and UC2-I0L), but power is not supplied to compatible sensors connected to the
CDA-S from the main unit or communication unit.

If power is not supplied to compatible sensors, supply 12 to 24 VDC to the CDA-S power lines (+V: brown,
0V: blue).
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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 OSHA, 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. ‘ € ‘10' c“ us
@ 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://lwww.optex-fa.com

Manual content accurate as of August 2025. CDA_UM-E-003-2508
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