Smart Sensors

OPERATION MANUAL




READ AND UNDERSTAND THIS DOCUMENT

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

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

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

LIMITATIONS OF LIABILITY

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

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

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

SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT SAFETY RATED. THEY ARE NOT
DESIGNED OR RATED FOR ENSURING SAFETY OF PERSONS, AND SHOULD NOT BE RELIED
UPON AS A SAFETY COMPONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES. Please refer
to separate catalogs for OMRON's safety rated products.

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to
the combination of products in the customer’s application or use of the product.

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

The following are some examples of applications for which particular attention must be given. This is not

intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the

uses listed may be suitable for the products:

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



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

» Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PERFORMANCE DATA

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

ERRORS AND OMISSIONS

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

PROGRAMMABLE PRODUCTS

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

COPYRIGHT AND COPY PERMISSION

This document shall not be copied for sales or promotions without permission.

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

Introduction

Thank you for purchasing an OMRON ZX-T-series Smart Sensor (High-precision Con-
tact Type). This manual describes the functions, performance, and application methods
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§_ for the ZX-T-series Smart Sensor. Observe the following items when using the Sensor
§_ * To ensure safety, please read and understand this manual before using the
g' Sensor.
* Keep this manual in an easily accessible location for quick reference when
needed.
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PREFACE

Precautions for Safe Use

Always observe the following precautions to ensure safety.

B Environment
* Do not use the Smart Sensor in locations subject to explosive or flammable gases.

* To ensure safety in operation and maintenance, do not install the Smart Sensor near
high-voltage equipment or power devices.

H Power Supply and Wiring
* Do not impose voltages exceeding the rated voltage (12 to 24 VDC £10%).

* When supplying power to the Sensor, make sure that the polarity of the power is cor-
rect, and do not connect to an AC power supply.

¢ Do not short-circuit the load for the open collector output.

* Do not lay the power supply cable for the Smart Sensor together with high-voltage
lines or power lines. Doing so, or placing them into the same duct, can cause induc-
tion and lead to malfunction or damage.

* Always turn OFF the power supply before wiring and before connecting or disconnect-
ing connectors.

*Use a DC power supply equipped with measures to counter generation of high volt-
ages (safety overvoltage/undervoltage circuits) or use a UL Class 2 DC power supply.
Do not ground the positive terminal on the secondary side (i.e., the DC side).

Ml Settings

* When setting the threshold value with the Smart Sensor connected to an external
device, turn ON the Amplifier Unit's judgement output hold input to prevent the
judgement from being output to the external device.

H Others

e The ZX-L-series Smart Sensors (Laser Type), ZX-E-series Smart Sensors (Linear
Proximity Type), and ZX-W-series Smart Sensors (Microwave Type) are not compati-
ble. Do not use ZX-L, ZX-E, or ZX-W-series Smart Sensors together with ZX-T-series
Smart Sensors.

¢ Do not attempt to disassemble, repair, or modify the Smart Sensor.
* When disposing of the Smart Sensor, treat it as industrial waste.

ZX-T

Operation Manual
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PREFACE

Precautions for Correct Use

Always observe the following precautions to prevent operation failures, malfunctions, and
adverse effects on performance and equipment.

Smart Sensor Installation

B Environment
Do not install the Smart Sensor in the following locations:
* L ocations where the ambient temperature exceeds the rated temperature range.
e | ocations subject to rapid changes in temperature (causing condensation).
* Locations where the relative humidity exceeds the range of 35% to 85%.
* Locations subject to corrosive or flammable gases.
¢ Locations where dust, salt, or metallic powder accumulate on the Sensor.
* Locations subject to direct vibration or impact.
* L ocations subject to direct sunlight.
e | ocations subject to exposure to water, oil, chemicals, etc.
* Locations subject to strong electromagnetic or electrical fields.
* Locations subject to water vapor.

9sM 1991409 10} suonnesald EERLEEIR

Installation and Handling of Components

H Power Supply and Wiring

¢ Do not extend the Sensor Head cable by more than 8 m. Use a ZX-XCLJA Extension
Cable (order separately) to extend the cable from the Sensor.

¢ Use a shielded cable to extend the Amplifier cable. The shielded cable must have the
same specifications as that of the Amplifier cable.

*When using a commercially available switching regulator, ground the FG (frame
ground) terminal. (ZX-TDS01T and ZX-TDS04T-[])

* |f the power supply line is subject to surges, connect a surge absorber that meets the
conditions of the application environment.

* When connecting multiple Amplifier Units, connect the linear grounds of all the Ampli-
fier Units.

* The Sensor Head is not flame resistant (ZX-TDS10T-[IL]).

ZX-T
8 Operation Manual



PREFACE

H Sensor Head

* The Sensor Head is a high-precision device. Do not drop it or otherwise expose it to
shock.

* Do not expose the plunger to forces exceeding the limits in the following diagram.
Doing so may damage the plunger.

Plunger |——Rubber boot '30 N '30 N 1N 0.15 N'm

Actuator — Q

* Take measurements within the range that does not set off the Pressing Force Alarm.

* Do not remove the rubber boot. Without the rubber boot, foreign matter may enter the
Sensor Head, possibly causing the Sensor Head to malfunction.

¢ Mount the Sensor Head and Preamplifier in the specified location and under the spec-
ified load. Excessive force during installation may damage the Sensor Head or
Preamplifier.

* Replace worn actuators.

d\'%§ Replacing Actuators, p. 113

* Do not use the Sensor to measure objects that are revolving or moving (i.e., dynamic
measurement).

* Do not use air pressure outside the rated range when using a vacuum retract (VR) or
air push (AP). The measured pressure will fluctuate due to the air pressure, so the air
pressure must be regulated. An air vacuum device and a solenoid are required (ZX-
TDS10T-VLI only).

* Supply dry air with filtration of 5 um max. (ZX-TDS10T-VLI only).
* The ZX-TDS10T-L can be mounted only facing downward.

B Warming Up

After turning ON the power, allow the Smart Sensor to warm up for 15 minutes mini-
mum prior to use. The circuitry is not stable immediately after turning the power ON,
and the values gradually change until the Sensor is completely warmed up.

H Maintenance and Inspection
¢ Always turn OFF the power supply before adjusting or removing the Sensor Head.

* Do not use thinners, benzine, acetone, or kerosene to clean the Sensor Head or
Amplifier Unit.

ZX-T

Operation Manual
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PREFACE

How to Use This Manual

Page Format

Display Area

b
=
(1]
—h
1
(2}
o
I
o . .
s IS~ (- (o1 (o3 10 KL L[
— : - - .
g ; Main Heading in
3 LY a Section
1 Secti M e .
= " Detaled Settmgs . " Indicates page contents.
o Linear Output - SR -
§ This function is used to set the output to external devices. SOR I Q !»I_tl_l_r]_e_ _________________________
2 Provides an outline or gives a
o flowchart of the operation de-
Output Settings (Monitor Focus) =€ =--=-=-==------------ JPCEES NN scribed under the main heading.
1 [2] A} . -
pmm e somenoseanoeaas .. ' . Sub-heading
,' A linear output referg tto a me;surderznfmAesult thzlitt is cgn\‘/‘irted a5nd 45V 'y S 1 T m e e e
1 output as a current between 3 an mA or a voltage between -5 and +5 V.1 1+ %} :
: R3] Using the Zero Reset Function : : E_ . Index Label
N ~ Zero reset is canceled when the monitor focus setting is set. Set the 4 ' §_ : """""""""""""""""""""
[ Q,, monitor focus setting first and then execute the zero reset. : H H ! GiVeS the SeCtion number and
L, o LA i subject matter.
Function Outline and
ChangingtoTMode @ === ============-==c-c-c---c---c--n-s ~\ Suggestlons
1. Set the mode switch to T. (—) H
RUN T FUN '
E Operation
2. Set the switch to the threshold value to + [ fommmm- -'--'--'--p' ------------------------------
be set. Indicates the operation to be
performed next.
3. Press any Cursor Key.
The first digit of the threshold value displayed on ap
the sub-display willflash and direct input will be
enabled.
4. Change the threshold value with the Cursor G/D :
Keys. :
W't Tocancel the selected setting, use the LEFT a/0 .
() ey tomove the cursor to the leftmost digt '
“(  and press the LEFT Key again. he display wil '
CHEGK Teturn to the current setting '
p—

Shows the display status after
a step in an operation.

:Keys and Switches

Provides an illustration of the keys or
switches used during the operation.

:Procedure and Additional Explanations

Information useful during the operation and reference
pages are provided here with special marks to indicate the
kind of information being provided.

B L LT TR )

*This page does not actually exist in
this manual.

ZX-T
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PREFACE

Notation

B Menus
Items that appear on the digital displays are set in ALL-CAPS.

B Procedures
The order for the procedures is indicated by numbered steps.

H Visual Aids

e
\
Provides information on important operating procedures, gives advice on how to use functions, and

<) highlights important performance information.
CHECK!

W

Indicates pages with relevant information.

@ Indicates useful information for when problems arise.

ZX-T

Operation Manual
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E How to Use This Manual
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Section 1
FEATURES

4| ZX-T Features
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Section 1
FEATURES

ZX-T Features

The ZX-T-series Smart Sensor measures the height of sensing objects and minute steps (i.e.,
height differences).

Example: Measuring Electronic Components Dimensions
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| Measured value output |

| Judgement output |

2
AR}
2
A
2
A\t

The small-diameter Sensor Heads
enable multiple-point measurements on
small components

ZX-T
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Section 1
FEATURES

Many, Simple Functions

B Measurement Ready at Power ON

The Smart Sensor can be used simply by installing and wiring it. Simply turn ON the
power and it's ready to operate.

The measurement distance is displayed on the Amplifier Unit.
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H Simple Calculation Settings

Use Calculating Units to easily calculate step heights and thicknesses through multi-
point measurements.

Lﬁap.m

\\

D
OmRoON
ZX-TDA
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I

— Calculating Units

\X

AR Y

I

\X

/\ '/\
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AR Y

ZX-TDA
&

\X

Amplifier Units
> (8 Units max.)

v
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Section 1
FEATURES

Compatibility between Sensor Heads and Amplifier Units

Amplifier Units do not need to be changed when Sensor Heads are changed for main-
tenance or to switch to new products.

5

} Tt (&}

Extendable Sensor Head Cables

An extension cable with a maximum length of 8 m can be connected. The ZX-XC-A
Extension Cable is required to extend the Sensor Head cable.

LL\:E:\ p. 20

Extension Cable

Je= [ s [

| Upto8m I

s [ = [P
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Section 1
FEATURES

Convenient Notification Functions

H Preventing Malfunctions Caused by Excessive Pressing Force

Malfunctions caused by excessive plunger pressing force for unexpected measure-
ments can be detected in advance and a signal can be output to stop the measurement
or otherwise prevent malfunction.

12 p.37.
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Direction of sensing object movement

B Warming Up Display

The display shows the warming-up status when the power is turned ON. This enables
measurements to be started when the status has stabilized after warming up has been
completed.

1Z) p.36.

=
] ) g
(mm) S |— ‘S
- - \_ © o C
- S C 5
=]
\'-- ' -‘ '-" g . (_%g
NT T =T 3
SUB _ Ve e -1 -
V- N '-' ’ | k)
s ~ c |—
The sub-display flashes -(% !
W-UP during warm-up. =] !
S |- :
ol I I I I I
‘—>
Warming up Warming up
in progress completed

Time lapsed after power up (min.)

ZX-T
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Section 1
FEATURES

Monitoring Measurement Status

B Confirm Measurement Status on a Personal Computer

Use an Interface Unit and Smart Monitor V3 to view measurement waveforms and log
measurement data on a personal computer. This function is useful for making on-site
measurement adjustments and for day-to-day quality control.

IZ) p.20

sainjeaq |-XZ TERILIEELS

Interface Unit Amplifier Unit

(5 Units max.)

Smart Monitor V3

ZX-T
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Section 2
PREPARATIONS FOR
MEASUREMENT

4| Basic Configuration 20
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Section 2

PREPARATIONS FOR MEASUREMENT

Basic Configuration

The basic configuration of the ZX-T-series Smart Sensors is shown below.

\\|I

ZX-L-series Smart Sensors (Laser Type), ZX-E-series Smart Sensors (Linear Proximity Type), and ZX-W-
=) series Smart Sensors (Microwave Type) are not compatible. Do not use ZX-L-series, ZX-E-series, or ZX-W-
CHECK! series Smart Sensors together with ZX-T-series Smart Sensors.

Smart Monitor
(software)

ZX-SW11
(Version 3.0 or later)

Controls Amplifier
Units from a

personal computer
and monitors

measured values.

Personal
computer

ve)
o
@,
(2]
()
o
=
=h
Q
c
=
Q
=
o
=

Interface Unit

ZX-SF11
(Version 2.0 or
later)

Used when
connecting a
programmable
controller.

Lﬁa p. 33

ZX-T
20 Operation Manual

Basic Configuration

Sensor
Heads
ZX-TDSOT

Sensor Heads
measure sensing
objects.

p. 26

Amplifier Units
ZX-TDA11/41

Process measure-
ments and output
measurement results.

LL\:E:\ p. 21

Power Supply

12t0 24 V DC (+10%)

Extension
Cables

ZX-XC1A (1 m)
ZX-XC4A (4 m)
ZX-XC8A (8 m)

Used between
Sensor Heads and
Amplifier Units.

Calculating Units

ZX-CAL2

Used when connecting
multiple Amplifier
Units.

e Perform calculations.

LL?A p. 31



Section 2
PREPARATIONS FOR MEASUREMENT

Part Names and Functions

Amplifier Units

Controls ()

(4) Output cable

(3) Connectors (one on each side, two total)

(2) Current/voltage switch (back of Unit)

(5) Power ON indicator
% Details of Controls (6) Zero reset indicator

and Display Area (7) ENABLE indicator

(8) HIGH indicator (15) Operating Keys

(9) PASS indicator

(10) LOW indicator — " || /00 00 00 00 00il|'-== -~

o
)
-
P
)
3
]
o
)
3
a
m
c
S
0
=
o
3
7]

(11) Main display
(14) Mode switch

(13) Threshold switch

__/

(12) Sub-display

(1) The input cable connects the Sensor Head.

(2) The current/voltage switch selects either a current or voltage linear output.

Current/voltage
output selector

l Voltage output

Current output

N—
Monitor focus settings are also required when switching the output. ﬂ E§ p. 81
(3) The connectors connect Calculation and Interface Units.

(4) The output cable connects to the power supply and external devices, such as sync sensors or
programmable controllers.

(5) The Power ON indicator lights when the power is turned ON.
(6) The Zero Reset indicator lights when the zero reset function is enabled.

(7) The ENABLE indicator lights when the measurement result is within the rated measurement
distance.

(8) The HIGH indicator lights when the judgement result is HIGH.
(9) The PASS indicator lights when the judgement result is PASS.
(10) The LOW indicator lights when the judgement result is LOW.
(11) The main display shows measured values and function names.
(12) The sub-display shows additional information and function settings for measurements.
LLE Reading Displays, p. 43
(13) The threshold switch selects whether to set (and display) the HIGH or LOW threshold.
(14) The mode switch selects the operating mode. Ltﬂ Switching Modes, p. 42

(15) The Control Keys set measurement conditions and other settings.
,t";g Key Operations, p. 44

ZX-T
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Section 2
PREPARATIONS FOR MEASUREMENT

Sensor Heads

Connector
Actuator Sensor Head Preamplifier Connects to Amplifier Unit.

Rubber boot

EIJ ) "]jcq OmRoON

Plunger

Calculating Units

st
iz

9

Connectors (one on each side, two total)
/Connects to Amplifier Unit.

o
o
-
P
o
3
0
]
o
S
o
-
c
5
0
=+
o
S
o

. . Connector indicators
* Display Detail Light when Calculating Unit is connected
/to Amplifier Units.

C F—
S—

ZX-T
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Section 2
PREPARATIONS FOR MEASUREMENT

Interface Units

Display ()

% Display Detail

(3) Power supply indicator
(4) Sensor communications indicators (BUSY and ERR)

1

Al

(5) External terminal communications indicators (BUSY and ERR)

(1) The communications connector connects the communications cable to the Programmable
Controller.

(2) The Amplifier Unit connector connects to the Amplifier Unit.
(3) The power supply indicator lights when the power is turned ON.

(4) BUSY: Lights during communications with the Smart Sensor.
ERR: Lights if an error occurs during communications with the Smart Sensor.

(5) BUSY: Lights during communications with the Programmable Controller.
ERR: Lights if an error occurs during communications with the Programmable Controller.

ZX-T
Operation Manual 23
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Section 2
PREPARATIONS FOR MEASUREMENT

Installing the Amplifier Unit

Amplifier Units can be easily mounted to 35-mm DIN Track.

DIN Track (order separately)

PFP-100N (1 m)
- PFP-50N (0. 5 m)
PFP-100N2 (1 m)

End Plates (order separately)
PFP-M

5
7]
-
=
5
«Q
-
=2
(]
>
3
2
=
(]
=
c
>
=

H Installation

Hook the connector end of the Amplifier Unit on the DIN Track and press in at the bot-
tom until the Unit locks into place.

Hook on the connector end

e

\
s( (\g Always hook the connector end of the Amplifier Unit on the DIN Track first. Mounting strength

may decrease if the output cable end is hooked on the DIN Track first.
CHECK!

ZX-T
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Section 2
PREPARATIONS FOR MEASUREMENT

B Removal Method
Push the Amplifier Unit up and pull out from the connector end.

5
(7]
—
=
5
«
—
=32
(1]
>
3
-
=
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=
c
3
=
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Section 2
PREPARATIONS FOR MEASUREMENT

Installing Sensor Heads

This section describes how to install Sensor Heads and Preamplifiers.

A\
:( ] Secure the connector so that it is not subjected to vibration or shock.

CHECK!

Sensor Heads

H Installation

(SN

N Do not clamp the Sensor Head directly on the end of the screw. Otherwise, the Sensor Head may
_\ be damaged.

CHECK!

1 Mounting Jig

ZX-TDSO01T/TDS04T-[]
Mount the Sensor Head using M3 screws and a mounting torque between 0.6 and
0.8 N-m.
g Unit: mm
10 A o T
1.50 §

4
20
32

‘ | Material: Aluminum

Recommendation: Misumi Corp.
Model: SHSTA6-20

Ew
=
;

ZX-TDS10T-L1]
Mount the Sensor Head using M4 screws and a mounting torque between 2 and 3 N-m.

Unit: mm

M4 45

eh \mrt,
ﬁ e
© Two, 4.5 dia.
A KW&/ iz

T Cross-section
42 10

Vie;VOA-A Material: Aluminum

4 dia.

| 8 dia.

36

20

Recommendation: Misumi Corp.
Model: SHSTA8-20

ZX-T
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¢ Mounting Jig for an 8-diameter Stand

O,
P

12 dia.

Material: Brass

ZX-T

Operation Manual
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Section 2
PREPARATIONS FOR MEASUREMENT

R

~@ When preparing a mounting jig, set the support tightening force to 100 N maximum.

CHECK!

¢ Mounting with 3-point Support

Mounting jig Mounting width:
Supported at 3 points 8 mm min.

"—'7\

>

Sensor Head
cross-section

Tightening force:
100 N max.

l

B Mounting Position

Secure the Sensor Head along the section indicated by A.

>
7]
-
S
=]
«Q
(]
(]
>
[72]
o
=
I
(]
[]
Q
(7]

If the Sensor Head will be used in an area with extreme temperature fluctuations,
secure the Sensor Head along the section indicated by B. This will minimize the effects
of expansion and contraction that accompany temperature fluctuations.

Unit: mm

<
<
B (8) E
A °y
ﬂ =2
INCEEEUR
<
=
B (8) o9
— e 4 N
] | e
A
5 A (63.4) _

A 7
N Check to see how the plunger moves after the Sensor Head is fastened in place. It will not move
(l properly if the Sensor Head is fastened too tightly.
CHECK!

ZX-T
28 Operation Manual



Section 2
PREPARATIONS FOR MEASUREMENT

Preamplifiers

H Installation
Use the enclosed Preamplifier Mounting Bracket.

\\l!
-~

The Preamplifier can also be mounted to 35-mm DIN Track.
Q{ Use the ZX-XBT2 Preamplifier DIN Track Mounting Bracket (order separately) when mounting

CHEC'K! the Preamplifier to DIN Track.

1 « Use M3 screws to fix the enclosed Preampli-
fier mounting bracket.

Mounting dimensions diagram

=]
7]
—
o
3
«
»
1]
>
(7]
o
=
u
(]
1Y
e}
(7]

(Units: mm)
27+0.1 Two, M3

o

2. Snap one end of the Preamplifier into the
bracket.

3. Then snap the other end of the Preamplifier
into the bracket.

B Removal Method
Hold the center of the Preamplifier and lift.

=44 [p=
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PREPARATIONS FOR MEASUREMENT

Connections

This section describes how to connect component parts of the Smart Sensor.

"
:\ Turn OFF the power supply to the Amplifier Unit before connecting or removing components. The Smart Sen-
f} sor may malfunction if components are connected or removed while the power is ON.

=

CHECK!

(@)

) Sensor Heads

3

(1]

[}

=

o

= [N

(7] N Do not touch the terminals inside the connector.
CHECK!

H Connection Method
Push the Sensor Head connector into the Amplifier Unit connector until it locks.

s[> et B > == (=

H Removal Method

When disconnecting the Sensor Head, hold the connector ring and the Amplifier Unit
connector and pull them straight out.

(N
S Do not pull only on the connector ring, because the input cable of the Amplifier Unit may be dam-

O aged.

-
=

CHECK!

Connector ring

4

(AN}
\
All settings on the Amplifier Unit will be cleared when the Sensor Head is replaced with a differ-

=) ent model.
CHECK!

ZX-T
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Calculating Units

Use Calculating Units to connect Amplifier Units when making calculations between
Amplifier Units.
A maximum of 8 Amplifier Units can be connected using Calculating Units.

A 7
\
Provide power to all connected Amplifier Units.
=) Connect the linear grounds of all Amplifier Units to each other.

=)

CHECK!

H Connection Method

(2
o
S
=]
]
+]
=4
o
>
]

1 « Open the connector covers on the Amplifier Units.

Open the connector covers by lifting and sliding them open.

2. Mount the Calculating Unit to the DIN Track.
3. Slide and connect the Calculating Unit to the Amplifier Unit connector.

4. Slide and connect the second Amplifier Unit to the Calculating Unit connector.

Perform the above operation in the reverse order to remove Calculating Units.

ZX-T
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B Channel Numbers of Amplifier Units
The following diagram shows the channel numbers when multiple Amplifier Units are
connected.

OMmRON OMmRON OmRrRoON
(@)
o
>
>
g‘ Lz~ L zoa ] [ 2xr0n
] L& LL L8
» I ‘Lu I R I

CH8 < e . CH4 CHS3 CH2 CH1
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Interface Units

Use an Interface Unit to connect a Programmable Controller to the Smart Sensor sys-
tem.
Up to five Amplifier Units can be connected.

H Connection Method

(2
o
S
=]
]
+]
=4
o
>
]

1 « Open the connector cover on the Amplifier Unit.

Open the connector cover by lifting and sliding it open.

2. Mount the Interface Unit to the DIN Track.
3. Slide and connect the Interface Unit to the Amplifier Unit connector.

Perform the above operation in the reverse order to remove Interface Units.

"
> When multiple Amplifier Units are used, connect the Interface Unit to the Amplifier Unit with the

Q(  highest channel number.

CHECK!
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Section 2
PREPARATIONS FOR MEASUREMENT

Wiring Output Cables

The following diagram shows the wires in the output cable.

(AN}
< Wire the output cable correctly. Incorrect wiring may damage the Smart Sensor.

=z

CHECK!

Brown

(1) Power supply

(2) GND

(3) HIGH judgement output
(4) PASS judgement output
(5) LOW judgement output
(
(
(
(

6) Linear output
7) Linear output GND
8) Judgement output hold input
9) Zero reset input
(10) Timing input
(11) Reset input

Shield

Purple

(1) A 12- to 24-VDC (£10%) power supply is connected to the power supply terminals. When
using an Amplifier Unit with a PNP output, the power supply terminal is also the common 1/O
terminal for all 1/0 except for the linear output.

\\! ’
~ Use a stabilized power supply separate from other devices and power systems for the Amplifier
@ Unit, particularly when high resolution is required.
CHE{{K! Use a DC power supply equipped with measures to counter generation of high voltage (safety
overvoltage/undervoltage circuits) or use a UL Class 2 DC power supply. Do not ground the pos-
itive terminal on the secondary side (i.e., the DC side).

(2) The GND terminal is the 0-V power supply terminal. When using an Amplifier Unit with an
NPN output, the GND terminal is also the common I/O terminal for all I/O except for the linear
output.

(3) The HIGH judgement output outputs HIGH judgement results. This output also turns ON
when the Pressing Force Alarm operates.

(4) The PASS judgement output outputs PASS judgement results.

(5) The LOW judgement output outputs LOW judgement results. This output also turns ON when
the Pressing Force Alarm operates.

(6) The linear output outputs a current or voltage output in accordance with the measured value.
(7) The linear output GND terminal is the 0-V terminal for the linear output.

A 7
“\q * Use a different ground for the linear output from the normal ground.
_\ * Always ground the linear output terminal even when linear output is not used.
CHECK!

(8) When the judgement output hold input is turned ON, the judgement outputs are held and not
output to the external devices. Turn the judgement output hold input ON when setting thresh-
old values.

\\l ’
s When setting threshold values while connected to external devices, turn ON the Amplifier Unit's
@ judgement output hold input to prevent the outputs to external devices from changing.
CHECK!
(9) The zero reset input is used to execute and clear zero reset

ZX-T
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(10) The timing input is for signal input from external devices. Use it for hold function timing.
(11) The reset input resets all measurement processing and outputs.

I/0 Circuit Diagrams

B NPN Amplifier Unit

h
| I Brown  12t0 24V DC
¢ 5
. <
! |
! : HIGH judgement E
White  output
' S i Load -
I —d G PASS judgement output =
X udgement outpu -
' ') ? reen judgy p 5
LOW judgement output «Q
! Foai Judg it 12024V DC
: e . 4 o
! l '\j 'Bue GND(OV) =3
- g
5 Pink Judgement output hold input
! 5 W A g p p =1
1 ) ST
= Purple  Timing input O
| g ANy drue o o— o
- iOrange Zero reset input O
v | E inpul =2
| AMy ; o— )
' ;
: '\N\/ Red Reset input (7]
| '
H '
' |
| Current outputs
' (41020 mA)
'
| Current/voltage Linear output
H output selector
| Voltage « Current output: 300 Q max.
' 1909 | output 1 Load| voltage output: 10 ke min.
i *4V) l Shield  Linear ground
H '
F —
re— e e —-- ]

B PNP Amplifier Unit

— J.Brown 121024V DC

lWhile HIGH judgement output
O

-
'\I ,:\ Green PASS judgement output
_(l Load| —/
'
LOW judgement output
?Grav Judg p
'
i GND (0V) Load
Blue ! |

v
(l\ Pink Judgement output hold input /

12to 24V DC

=
g A : —
E APuple  Timing inpu |
£ ’V\/\, ' Orange  Zero reset input /
Reset input
,vv\/ Red p—

Current output
(4 10 20 mA)

Current/voltage
output selector

Voltage .
100 Q@ ' Current output: 300 Q max.
E’fﬁp&'} | Voltage output: 10 kQ min.
B ,L Shield Linear ground
0

Linear output
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Confirming Warm-up Completion

When the power is turned ON in RUN or T Mode, the sub-display will flash W-UP to show that
the Sensor is warming up. Warm-up requires approximately 1 to 15 minutes. When warming
up has been completed, the normal display will be shown.

R3L

< Measurement operations can be performed while in warm-up display status, but the precision of
Q{ measurements before warming up has been completed will be low. For high-precision measure-

=

CHECK! ments, wait until warming up has been completed.

(@)
]
=]
3
=
3,
=]
«Q
-3
Q
=
3
c
©
(@)
o
3
S
)
2
>
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Pressing Force Alarm

When the pressing force of the plunger exceeds the rated measurement distance by 1% or
more, OVER will be displayed on the main display to indicate that the plunger is pressing too
hard. (The HIGH and LOW indicators will also light.)

Too much pressing force will cause damage. Adjust the detection position of the Sensor Head.

HIGH ]
| (mm)
\_4
HIGH and LOW indicators - .. -
light simultaneously ' . ‘ ‘ ' ' o
LOW ¢\ AR ¢ 3
| 7]
@
SUB 3
«Q
-
o
-
(2]
(1]
< Be careful if an external device is connected because the HIGH and LOW judgement outputs will L
Q! also turn ON simultaneously when the Pressing Force Alarm operates. 3
CHECK!
av - i - o - - 20mA
- ' 5 O | -
> i ST >
g i 5 5 =
= 1 o 3> | S
° : o2 °
o : S & 1€
g | g £ | £
o H < ! S
S : © o
oV : 12 mA
Displacement direction
- e=+
! ! | (Released) | (Pushed)
av- o - - ~ 4mA
| - | - |
| 0 mm E
E<_Rated measurement distance _>i
oN | |
HIGH opp o il
ON | E
LOW' oFF | il
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Section 3
BASIC OPERATION

Flow of Operation

Installation and Connection

I

Preparations for Measurement 0. 19

Preparations for
Measurement

Turn ON Power Supply
AV .

\
&l! Reading Displays and Operating
CHECK! M=
— Basic Knowledge for Operation p. 42

|

]

2 2

2

g

® S g ( )

2 oy

= e g Making Settings for the N Setting and Changing Measurement Data
S AP

g qE, g Application 7/ N Setting Number of Samples to Average . 70
(Ol = . )
Z 8 !\_: Measuring Thickness p. 52 LL’A Using Hold Functions p. 71
8 é Measuring Height Difference and N\e/ge;ttl&% l\:/(;?:}levse and p. 75
= & Flatness p 57
23 ' v
=l Measuring Depth p. 62
D X|
wuw

Setting Judgement Conditions

LL% Entering Threshold Values p. 77

Settlng Output Data

—\ Linear Output p. 81

If required

Correcting the Measurement
=)\ Reference Point

I

Using the Zero Reset Function p. 92
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? If Problems Occur ?
L) L)
C\P Abnormal Operation CP Error Messages

L . 115 L. Error Messagesand p. 116
=\ Troubleshooting P ﬂ :§ Countermeasures

2 2

Unknown Terms Meaning of Digital Display
. 119

=\ Glossary P —\ Quick Reference for Digital

I
[e]
]
[¢]
=
(®]
©
1]
=
]
=
o
=]

Using ECO Display Function

[E)\ p.105

Calculating Measured

| Values
1R 5 00

(%)
o
=
=
)
n
°
2
S
o
<

1)
c
kel
=
©
c
=1
('
[
c
kel
=
e}
°
<<

Using the Zero Reset
L, Function

A Reversing the Display
p. 92

[\ p.103

Changing the Number
N of Display Digits
LLE p. 102

Key Lock Function
p. 106

Correcting the Distance
:ADisplay
p. 107

=~

LL\EAInitializing Settings Data
p. 109

(%)
=)
=
£
)
n
o)
=
<)
=
©
=
O
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Basic Knowledge for Operation

Switching Modes

The ZX-T has three modes. Use the Mode Switch on the Amplifier Unit to switch
between modes. Switch to the desired mode before starting operation.

RUN T FUN

Mode Description
RUN Normal operation mode
T Mode for setting the threshold values
FUN Mode for setting measurement conditions.

Function Transition Charts, p. 47

v e}
D
@,
(2]
A
=
[}
2
[1]
Q.
Q
o
-
o
=
(]
T
(]
=
Q
=
o
=
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Reading Displays

The data displayed on the main and sub-displays depends on the mode currently
selected. When the power is first turned ON after shipment, RUN mode data is dis-
played.

Main display

i
| =,

{ g
== @

ENT

RUN T_FUN

Sub-display
Mode Main Display Sub-display
RUN Displays the measured value (the | Changes between displaying the present value (actual
value after measurement condi- measured value), threshold value, output value, and resolu-
tions have been reflected). tion in order when the Control Keys are pressed.

For example, when the hold func- | Threshold Value Display

tion is set, the held value willbe | pisplays either the HIGH or LOW threshold value, depend-
displayed. ing on the position of the threshold switch.

g=_ 1
The monitor focus setting determines whether the value is
output as voltage or current.

Output Settings (Monitor Focus), p. 81

ve)
D
@,
(7]
A
=)
o
2
1]
Q
Q
(1]
-
o
=
o
©
1]
=
Q
=
o
=

T Displays the measured value (the | Displays the threshold value for the threshold being set.
value after the measurement con- | pisplays either the HIGH or LOW threshold value, depend-
ditions have been reflected). ing on the position of the threshold switch.

For example, when the hold func-

tion is set, the held value will be H @] L

displayed.

FUN Displays the function names in Displays the setting for the function displayed on the main
order when the Control Keys are | display.
pressed.

Function Transition Charts, p. 47

H Alphabet Display Format
The alphabet appears on the main and sub-displays as shown in the following table.

A|lB|Cc|D|E|F|G|HI|I [J|K|L]|M
Sl ol T e ey | =
T = B = = T I G I e A T O T B T A I I PR Y

=
o
o
o
o
»
—
c
<
=
P
=<
N
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Key Operations

Use the Control Keys to change the display and set measurement conditions.

HIGH ]
[}

(mm)

Low

(_power ENABLE )
o o

“FERRE

D-ﬁDDDGD YOO

-EEEEE

The mode currently selected determines the key functions.

N—
ﬂ E§ Switching Modes, p. 42

Control Keys

D RIGHT Key

Cursor

Function
Key
RUN Mode T Mode FUN Mode
G LEFT Key | Changes sub-display Used when selecting Function changes depend-
content. numeral digits. ing on setting.

» Switches function display.
* Selects numeral digit.
* Stops setting.

Keys Performs timing input.

Q UP Key

O DOWN Key | Resets input.

Used when changing
numerals.

Function changes depend-

ing on setting.

» Switches between
selections.

* Changes numerals.

Performs zero reset.

I:l ENT Key

Function changes depend-
ing on operation.

¢ Confirms threshold value.

* Executes teaching.

Confirms the set condition or
value.

ZX-T
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Setting Conditions

Display the target function on the main display and select the desired value from the
sub-display to set measurement conditions.

This section uses the example of setting a peak hold as the hold condition to explain
how to set measurement conditions.

Changing to FUN and HOLD

1 = Set the mode switch to FUN. E]
RUN T FUN

2. Use the LEFT and RIGHT Keys to display
HOLD on the main display. G/D

POWER [EER®] ENABLE
|

Setting Hold Conditions

3. Press either the UP or DOWN Key. Q / O M<\/F/.-\’|
The present set value will flash on the sub-display. suB - ‘.l |. |. IS
- - <

ve)
D
@,
(7]
A
=)
o
2
1]
Q
Q
(1]
-
o
=
o
©
1]
=
Q
=
o
=

4. Use the UP and DOWN Keys to select P-H. Q / O - < T >

4
N O
SuB - o o
- ;e
L4 b Y
Press either the LEFT or RIGHT Key to cancel the
selected option. The display will return to the current set- <:| /D
ting (OFF in this example).
5. When you finish selecting the set value, press I:l =
the ENT Key to confirm the setting. sus :.‘ - :.‘
The setting will be registered.
ZX-T
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Section 3
BASIC OPERATION

Inputting Numerals

This section describes how to input numeric values for threshold and output settings.
The example of direct input of the low threshold value will be used.

Changing the low threshold from 0.200 to 0.190
Changing to T Mode

1 = Set the mode switchto T. @

RUN T FUN
Setting Threshold Value
2 Set the switch to L. [ ]
[ H n L POER ZERO EBLE
The measured value will be displayed on the main -, -, - -
display. The current setting will be displayed on the sub- " .‘ ..‘ .‘ ..
display. L. LN
we T
N uGy O R
3. Press any Cursor Key. TSN e e - e
o , . . w ~TEITIv
The first digit on the sub-display will flash and direct input <:| D “0 s bt
. -F.- AR ¢
will be enabled. L hJ
4. Use the LEFT or RIGHT Key to move the cur- G/D T T
sor to the first decimal place. suB Ve 1zt
LS 3t L
(4 ~
5. Use the UP or Down Key to display 1. Q / O T ey e =]
s VT 050010
LS. 3L
(4
T T T
6. Repeat steps 4 and 5 to move_the cursor to R? :’.;‘-:;T
the second decimal place and display 9. sus Tt T
LY. T
To cancel the selected setting, use the LEFT Key to move 7z >

the cursor to the leftmost digit and press the LEFT Key

again. Alternatively, use the RIGHT Key to move to the G/D
rightmost digit and press the RIGHT Key again. The dis-

play will return to the current setting (0.200 in this exam-

ple).

7. When you finish adjusting the numeric value, I:l
press the ENT Key to confirm the value.

The display will change from flashing to being lit continu-
ously and the numeric value will be registered.
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Function Transition Charts

Reading Transition Charts

The upper section is the main display and the lower section is the sub-display.

R

s@

CHECK!

=-=.=:.' : E: ..:l — Main display
:::E. : E: 'E. —— Sub-display
RUN Mode

Measured value (See note.) (The main display always shows the measured value.)

[N g e e g B e (I g
e D - L | D
(2A5ap| SA5%%ap| RAaR| ap

Present value (See note.)  Threshold value Output value

Note: In FUN mode, the measured value and present value are displayed first.

The numerals shown in the above diagram are an example only. The actual display may
be different.

N—
@ Present Values and Measured Values =

T Mode

\

p. 119

There is no function transition in T mode.

Measured value

Threshold value

L@p. 77

The numerals shown in the above diagram are an example only. The actual display may
be different.

In RUN and T modes, the position of the threshold switch will determine whether the HIGH or LOW threshold
will be displayed.

Threshold switch
ﬁ ar=_Jp j
HIGH LOW

ZX-T
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FUN Mode

Scale Number of samples i
version o average p Hysteresis Hold Self-trigger level (See note 2.)

—> Moy e—> > 'l!:l:_!'l 1 <
g X 1= . o oFF| 9P .
i
2\ p.75 2\ p.70 2\ p. 80 ' /0 5\ P71
)4 —
Note 1: Scale inversion is displayed
first when you enter FUN L0
mode. H /9
v
' (0/0
v
' 0/0
-n v
2 ' 0/0
v
=]
S
g z
= /0
o, ¥
=3
5
_ _
(e} =
=2
o
=
()
Special functions
Linear output
correction
[ = |
R [ X}
. AR
2\ p. 85
Display digit
limit
AT TR
N DR T oy
T
ao 2T
i\E‘ p. 102
Zero reset
Error Output memory
Erolbl— » |Zr Ak |
ane oo
d’a} p. 98 d?} p. 95
am

When ALL is selected, all special functions are displayed.
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Self trigger hys-
teresis width

Display during
zero reset

Section 3

\4

\|—>
ao

aD

BASIC OPERATION
2-sensor Settings
operation (See note 3.) initialization
s e—> : [x] : :: <
ap am

Note 2: Displayed only when SP-H or
SB-H is selected for the hold
condition.

L5\ p-109

Note 3: When multiple Amplifier Units are con-
nected, 2-sensor operation is displayed
on all but the CH1 Amplifier Unit.

When cLo5E is selected, the special functions will not
be displayed and the display will return to i

Monitor focus Span adjustment

A

am

> <ol
am ixkal/» am 4
2\ p. 81 00
ECO mode Display reverse H
ap|  arrlap ap A
J(Z) p. 105 0o
Settings for non- '
measurement v
T O
> 2 DD |e—L—
al | A ' This symbol indicates that
amp vajue ' Q/T : after the ENT Key has been
setting . v P 0/0 O | pressed to confirm the se-
P T i ! <+—»| lection, the LEFT and
o 0Ty :
R v /D | RIGHT Keys should be

am

pressed to move through
the menu.
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Measuring Thickness

The following configuration will be used to describe the procedure for measuring thickness.

(AN}
\
When making settings while still connected to an external device, set the Amplifier Unit's judgement output
=) hold input to ON so that the output to the external device remains unchanged.

CHECK!

1 Flow of Operation

Mounting to the Adjusting the Setting Setting Thickness Setting Tolerance
Device Detection Position Expressions Values —»| Judgement Values

ZX-T
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1 Mounting to the Device

H Connecting Amplifier Units

Connect two Amplifier Units by placing a Calculating Unit between them as shown in
the diagram below.

D

= cH

37) Calculation Unit

= cHe

i

The calculation result is displayed on (i.e. output to) the CH2 Amplifier Unit. Connect
the CH2 output cable to the external device to enable external control.

,l\g\ Connections, p. 30

(AN
‘( (\l The CH1 Amplifier Unit will display (output) the measurement result for the CH1 Sensor Head only.

-
=

CHECK!

=
1]
Q
7]
c
=
=
«Q
-
2
(2]
=
3
1]
7
7

B Mounting the Sensor Head to the Inspection Device

Refer to the following diagram and prepare the mounting jigs. Mount the Sensor Heads
facing each other.

,i\g\ Installing Sensor Heads, p. 26

Mounting jigs

ZX-T
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2 Adjusting the Detection Position

Set a reference sample with a known thickness (T) between the Sensor Heads.

With the reference sample in place, adjust the Sensor Heads until the respective Ampli-
fier Units display as close to zero as possible.

,i\g\ Measurement distance, p. 119

Rated measurement distance
Rated measurement distance

3 Setting Expressions

Switch the CH2 Amplifier Unit to FUN mode and set 2-sensor operation (CALC) to
[A + B].

ssauyoIyL Buunseapy

Refer to Section 5 Detailed Settings for details on operation.
,l\g\ Calculating Measured Values, p. 90
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4 setting Thickness Values

Use the Zero Reset Function to set the Sensor Head position for when the reference
sample is in place. Use the CH2 Amplifier Unit to perform this setting.

Insert a reference sample with a known thickness (T).
Switch to FUN mode and set the thickness on the Zero Reset display ([ZRDSP]).

Example: T =1 mm

Set the offset value and then return to the RUN mode.
Press and hold the ENT Key for at least 1 s to reset to zero.

=
1]
Q
7]
c
=
=
«Q
-
2
(2]
=
3
1]
7
7

Press for 1 s min.

The relationship between the positions of the CH1 and CH2 Sensor Heads will be reg-
istered at the same timing that was used when the zero reset was executed. (The dis-
play value here is 1 mm.) Thickness is measured based on the relationship of the
Sensor Heads, and the measurement result is displayed on the CH2 Amplifier Unit.

Refer to Section 5 Detailed Settings for details on operation.
,l\g\ Using the Zero Reset Function, p. 92
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5 Setting Tolerance Judgement Values

Set the upper and lower limits (the HIGH and LOW threshold values) for the PASS (OK)

judgement on thickness.

The HIGH, PASS, and LOW judgement results will be output based on the threshold

values set here.

Measurement result Judgement
Measurement result > HIGH threshold HIGH
LOW threshold < Measurement result < HIGH threshold | PASS
LOW threshold > Measurement result LOW

Refer to Section 5 Detailed Settings for details on operation.

ﬂ\'ﬂ Inputting Threshold Values Directly, p. 78
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MAIN APPLICATIONS AND SETTING METHODS

Measuring the Height of a Step and Flatness

The following configuration will be used to describe the procedure for measuring flatness.

Al

[l -
3

\\!I

When making settings while still connected to an external device, set the Amplifier Unit's judgement output
<) hold input to ON so that the output to the external device remains unchanged.
CHECK!

1 Flow of Operation
Place an actual sensing object in position. Have a reference sample ready beforehand.
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Mounting to the Adjusting the Setting Registering the Setting Tolerance

Device Detection Position Expressions Status With No Judgement Values
Height Difference
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

1 Mounting to the Device

H Connecting Amplifier Units

Connect two Amplifier Units by placing a Calculating Unit between them as shown in
the diagram below.

Calculating Unit

CH1 CH2

m m

The calculation result is displayed on (i.e. output to) the CH2 Amplifier Unit. Connect
the CH2 output cable to the external device to enable external control.

,1\3\ Connections, p. 30

\\‘I

b A The CH1 Amplifier Unit will display (output) the measurement result for the CH1 Sensor Head only.

z

CHECK!

H Mounting Sensor Heads to the Inspection Device

Refer to the following diagram and prepare mounting jigs. Mount the Sensor Heads
parallel to each other.

,i\a Installing Sensor Heads, p. 26

Mounting jigs

ZX-T
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2 Adjusting the Detection Position

Set a flat reference sample between the Sensor Heads.

With the reference sample in place, adjust the Sensor Heads until the respective Ampli-
fier Units display as close to zero as possible.

,i\g\ Measurement distance, p. 119

© _[lle ]

Rated measurement distance % g Rated measurement distance

3 Setting Expressions

Switch the CH2 Amplifier Unit to FUN mode and set 2-sensor operation (CALC) to
[A-B].
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]
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©

Refer to Section 5 Detailed Settings for details on operation.
,l\a Calculating Measured Values, p. 90
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

4

ZX-T

Registering the Status With No Height Difference

Use the Zero Reset Function to set the status with no height difference. Use the CH2
Amplifier Unit to perform this setting.
Set a flat reference sample under the Sensor Heads.

R

= A Check to see if the zero reset offset value (ZRDSP) on the CH2 Amplifier Unit is set to zero before

<) Yyou reset to zero. (Zero is the default setting.)
CHECK!

\—\ Setting Offset Values, p. 94

Switch the CH2 Amplifier Unit to RUN mode, and press and hold the ENT Key for at
least 1 s to reset to zero.

Press for 1 s min.

© _llle _ [

Reference value = 0

The status with no height difference (0) will be registered at the same timing that was
used when the zero reset was executed. Now the CH2 Amplifier Unit will display height
differences between the sensing points.

Refer to Section 5 Detailed Settings for details on operation.
,l\f;\ Using the Zero Reset Function, p. 92
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MAIN APPLICATIONS AND SETTING METHODS

5 Setting Tolerance Judgement Values

Set the upper and lower limits (the HIGH and LOW threshold values) for the PASS (OK)
judgement on height difference/flatness.

The HIGH, PASS, and LOW judgement results will be output based on the threshold
values set here.

Measurement result Judgement

Measurement result > HIGH threshold HIGH

LOW threshold < measurement result < HIGH threshold | PASS

LOW threshold > measurement result LOW

Refer to Section 5 Detailed Settings for details on operation.

ﬂ\’ﬂ Inputting Threshold Values Directly, p. 78
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Measuring Depth

The following configuration will be used to describe the procedure for measuring depth.

\\!I

When making settings while still connected to an external device, set the Amplifier Unit's judgement output

=y hold input to ON so that the output to the external device remains unchanged.
CHECK!

1 Flow of Operation

1 2 3 4 5

Mounting to the Adjusting the Inverting the Scale Registering Depth Setting Tolerance
Device Detection Position Judgement Values

ZX-T
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1 Mounting to the Device

Prepare the mounting jig and mount the Sensor Head.
ﬂ\/ﬁ Installing Sensor Heads, p. 26

Mounting jig

2 Adjusting the Detection Position

Set a reference sample with a known depth (D) under the Sensor Head.

With the reference sample in place, adjust the Sensor Head until the Amplifier Unit dis-
plays as close to zero as possible.

ZX-T

Operation Manual
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

3 Inverting the Scale

Switch ON the Scale Inversion Function (INV) to match changes in sensing object dis-
placement to changes in the measured value on the display. (OFF is the default set-
ting.).

For the default setting (OFF), the display value increases when the Sensor Head plunger is pressed. If a mea-
surement is taken with this setting, the display value will increase as the sensing object becomes thinner.

Display value
(mm)

Actual displacement
(mm)

Thin: Higher Deep: Lower
display value display value

Changes are inverted if the Scale Inversion Function (INV) is set to ON. This means that changes in the
amount of displacement can be matched to changes in display values.

Display value

Actual displacement
(mm)

Thin: Lower Deep: Higher
display value display value

Rgier to Section 5 Detailed Settings for details on operation.
=\ Inverting Positive and Negative Values (Scale Inversion), p. 75
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Registering Depth
Use the zero reset function to register the Sensor Head position at the reference depth.

Set a reference sample with a known depth (D) under the Sensor Head.
Switch to FUN mode and set the depth on the Zero Reset display ([ZRDSP]).

Example: D =3 mm

Set the offset value and then return to the RUN mode.
Press and hold the ENT Key for at least 1 s to reset to zero.

=
o
o
7]
c
=
3
Q
O
(0]
©
[
>

Press for 1 s min.

The Sensor Head position will be registered at the same timing that was used when the
zero reset was executed. (The display value here is 3 mm.) Depth is measured based
on this positional relationship of the Sensor Head.

Rgier to Section 5 Detailed Settings for details on operation.
ﬂ E§ Using the Zero Reset Function, p. 92
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Section 4

MAIN APPLICATIONS AND SETTING METHODS

5 Setting Tolerance Judgement Values

Set the upper and lower limits (the HIGH and LOW threshold values) for the PASS (OK)

judgement on depth.

Measurement result Judgement
Measurement result > HIGH threshold HIGH
LOW threshold < Measurement result < HIGH threshold | PASS
LOW threshold > Measurement result LOW

Refer to Section 5 Detailed Settings for details on settings.

ﬂ\'ﬂ Inputting Threshold Values Directly, p. 78
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Other Measurements

Measuring Gaps in Sensing Objects

Gaps (G) in sensing objects can be measured using the thickness measurement.

=t

The procedure is the same one used to measure thickness.
N— . .
=\ Measuring Thickness, p. 52

B Gap Measurement Basics
1 Using the Scale Inversion Function

Switch ON the Scale Inversion Function (INV) on the Amplifier Units to match changes
in gap size to changes in measured values on the display. (Inversion is turned OFF in
the default setting.)

For the default setting (OFF), the display value increases when the Sensor Head plunger is pressed.
If a measurement is taken with this setting, the display value will increase as the gap size decreases.

>

Changes are inverted if the Scale Inversion Function (INV) is set to ON. This means that changes in
the amount of displacement can be matched to changes in display values.

1 Setting the Gap (G) on the Zero Reset Display (ZRDSP)
CH1

G Set the reference sample gap.

<
>

CH2

ZX-T
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Measuring Height Differences at Multiple Points

If Calculating Units are used to connect Amplifier Units, then up to 8 calculation points
can be measured simultaneously.

The procedure is the same one used to measure height difference/flatness.

Set all Amplifier Units starting from the CH2 to the same CH2 settings used to measure
height difference and flatness.

ﬂ\/ﬁ§ Measuring the Height of a Step and Flatness, p. 57

Calculating Unit

CH8

R

b ) Display on Amplifier Units starting at CH2
<) The difference between displacement at CH1 and at each of the other channels is displayed.

CHECK! Example:
For the following present values: The following measured values are displayed:
CH1: 0.2 mm CH1: 0.2 mm
CH2: 0.3 mm CH2: 0.1 mm (CH2-CH1)
CH3: -0.4 mm CH3: -0.6 mm (CH3-CH1)

CH1 CH2 CH3

ZX-T
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Section 5
DETAILED SETTINGS

Setting Number of Samples to Average

The number of samples to average is the number of data points used to average data
measured by the Sensor. The average value will be output.

Use the number of samples to average function to ignore sudden variations in measured
values. If the number of samples is increased, however, the response time of the judgement
outputs and linear output will be increased.

camples to average | Fesponse time
1 2ms

2 3ms

4 5ms

8 9ms

16 17 ms
32 33 ms
64 65 ms
128 129 ms
256 (default) 257 ms
512 513 ms
1024 1025 ms

Moving to FUN and AVE

1 = Set the mode switch to FUN. E]

RUN T FUN

2. Use the LEFT and RIGHT Keys to display
AVE on the main display. <1|/ID ] ]

Selecting Number of Samples to Average

z
é

»
]
=
=]
«
P
c
3
o
(]
=
o
-
(7]
Q
3
=2
[1]
()
—
o
>
<
o
=
D
«Q
o

3. Press the UP or DOWN Key. Q / U

The sub-display will flash. U SaIC el
-l AT
4. Use the UP and DOWN Keys to select the Q /U Y™
number of samples to average. sus : '.' = '.‘ ::
4 h
5. Press the ENT Key to confirm the selection. I:I > =
The setting will be registered. suB .:. : ':‘
ZX-T
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Using Hold Functions

The hold functions hold data for specific points during the measurement period (sampling
period), such as the maximum or minimum value, and output those values at the end of the
measurement period.

The value that will be held during the sampling period is selected here.

Hold condition (which value to hold)

Output
Value is held until the next time the

Current measured value hold condition is met.

Sampling period

Measurement starts* Measurement ends*

* The timing input method depends on the hold conditions.

(NN

N The CLAMP value is output until the first sampling period is finished.
( (\l —, CLAMP value, p. 88

CHECK!
Selection Details
OFF (default) Hold measurement is not performed. The current measured value is always out-
put.
P-H (Peak hold) Holds the maximum value during the sampling period. The sampling period is
the period that the timing signal is ON.
Output
T —
' Sampling period
L ON
Timing input OFFJ
B-H (Bottom hold) Holds the minimum value during the sampling period. The sampling period is the
period that the timing signal is ON.
Qutput
Timing input

ZX-T
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Section 5

DETAILED SETTINGS
Selection Details
S-H (Sample hold) Holds the measured value the moment the timing signal turns ON.
, . Output
:/-\ i (Changes the
v moment the
i \/ \/ sampling period
' is entered.)
——————Pp
' Sampling period
Timing input N
ginp OFFJ |_
PP-H (Peak-to-peak Holds the difference between the maximum and minimum values during the
hold) sampling period. The sampling period is the period that the timing signal is ON.

This option is selected mainly when detecting vibration.
Maximum value

Output
(difference
between
maximum

and minimum)

¢ —— >
' Sampling period

T' H H ON
iming input OFFJ I_

SP-H (Self-peak hold) Holds the maximum value during the sampling period. The sampling period is
the period when the measured value is greater than the specified trigger level.
Maximu@ value Output

Trigger level [N y

- 7/1 ___________ — rHysteresis
: : width (for self
E : trigger)*

c

@,

3 —>! o Operating value
‘; Sampling period O Release value
=3

Q SB-H (Self-bottom hold) | Holds the minimum value during the sampling period. The sampling period is the
%1 period when the measured value is lower than the specified trigger level.

g‘. Hysteresis

% , width (for self

Trigger level rigger)*
; —— Output
—> o Operating value
Sampling period o Release value
S U Hysteresis width (for self trigger)

®\] Setthe hysteresis based on fluctuations in the measured values around the trigger level. When set,
<) hysteresis will be applied from the start of the sampling period and will prevent timing input chatter-

!
CHECK! ing.

ZX-T
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Moving to FUN and HOLD

1 « Set the mode switch to FUN. [E]

RUN T FUN

2. Use the LEFT and RIGHT Keys to display
HOLD on the main display. @/D - -

Selecting Hold Condition

3. Press the UP or DOWN Key. R g
The sub-dis [ Q / U suB P i :‘
play will flash. - ‘-' [ | T

4. Use the UP and DOWN Keys to select the Q /U s s

~ Nl N’ ’l
hold condition. SuB : ':‘ :.‘ - :.‘::
5. Press the ENT Key to confirm the selection. D| = =
. . . SuUB .. ..‘ - ..
The setting will be registered. -‘ (] ’a
&
The following settings are performed only if SP-H or SB-H is the selected hold condi- g'
tion. I
o
Setting Trigger Levels o
-
c
6 3
« Use the RIGHT or LEFT Key to display H- g-
LVL on the main display. @/D - - (o 7
) ’

7. Press the UP or DOWN Key. Q / U N 2 o <
The leftmost digit of the sub-display will flash.

8. Use the Cursor Keys to set the trigger level.

CI /D ___. Move between digits.

Q / U ----Increment and decre-
ment the numeric value.

ZX-T
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Section 5
DETAILED SETTINGS

9. Press the ENT Key to confirm the settings. I:l T
R X e R YK

The trigger level will be registered.

Setting Hysteresis Width (for Self Trigger)

10. Use the LEFT and RIGHT Keys to display H-
HYS on the main display. G/D - - (o
IR T N
" L |
L — T — T
1 1 « Press the UP or DOWN Key. O I P iy
- N’ 3- N N’
The leftmost digit of the sub-display will flash. Q / U8 L=.§-= = =-= L:
12. Use the Cursor Keys to set the hysteresis Move bet diait
width for the trigger level. G/D ove between digrs.
Q / O ----Increment and decre-
ment the numeric value.

1 3. Press the ENT Key to confirm the setting. I:l

The hysteresis width (for self trigger) will be registered.

ZX-T
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Inverting Positive and Negative Values
(Scale Inversion)

This function changes the amount that the measured value on the display changes as the
amount of displacement changes. For the default setting, the display value increases when the
Sensor Head plunger is pressed.

Options Description

OFF (default) | The display value increases when the plunger is pressed.
Display value
(mm)
A

0.5
0
Actual displacement
ON The display value decreases when the plunger is pressed.
Display value
(mm)

A

Actual displacement
(mm)

Moving to FUN and INV

1 = Set the mode switch to FUN. E]

RUN T FUN

2. Use the LEFT and RIGHT Keys to display @/D

INV on the main display. = =

(mm)
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[ .

Selecting the Display " "‘
3. Press the UP or DOWN Key. Q U ————
- N d |
The sub-display will flash. / suB > o :. :. T
- |
C 4 »
ZX-T
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4. Select the display. Q /U —— e~ ———

5. Press the ENT Key to confirm the setting. I:I

The setting is registered. SuUB - -
gieres 00
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Entering Threshold Values

Threshold values are set to determine the range for PASS judgements. Both HIGH and LOW
threshold values are set. There are three judgement outputs: HIGH, PASS, and LOW.

HIGH threshold value

Measured value

LOW threshold value

HIGH

Output PASS

LOW

The following table outlines the two methods for setting the threshold values.

N

(ON when the measured value >
T HIGH threshold value)

ON —l—l—l—l— (ON when LOW threshold value <
OFF 1 ] measured value < HIGH threshold

8?,; (ON when the measured value <

LOW threshold value)

Method

Details

Direct input

Sets threshold values by direct numerical value input.

Direct input is useful when you know the dimensions for an OK judgement or when
you want to fine-tune threshold values after teaching.

Position teaching

Performs actual measurements and uses the measurement results to set threshold
values.

Position teaching is useful when threshold samples, i.e., with the upper and lower
limits, can be obtained beforehand.

W\ Hysteresis

= a unstable to
2! 'Z\E! p. 80

CHECK!

N

\

m
3
—
®
=
=}
«
-
=2
-
[
7]
=2
o
Q
<
)
c
®
7]

(hysteresis width) can also be set for threshold values. Set hysteresis when judgements are
prevent chattering.

s( 0; When making settings while still connected to an external device, set the Amplifier Unit judgement’s output

hold input to ON so that the output to the external device remains unchanged. The judgement outputs in T
CHECK! mode will be the same as in RUN mode, i.e., HIGH, PASS, and LOW.
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Inputting Threshold Values Directly

The threshold values can be set by directly inputting the numeric values.

Direct input is useful when the dimensions for an OK judgement are known beforehand
or when fine-tuning threshold values after teaching.

Moving to T Mode

1 = Set the mode switchto T. @

RUN T FUN
Setting Threshold Values

2. Move the threshold switch to either H or L, [-=|] L
i.e., the threshold to be set. - )
B R N
The current measured value is shown on the main dis- ] '. .‘ .‘ '.‘
play and the threshold being set (value for the threshold an’u'am an’ T
switch selection) will be displayed on the sub-display. .-‘ -‘ .-‘ (]
SuB )
L L
3. Press one of the Cursor Keys. Q R i
- . s ~Ne0VN
The leftmost digit of the threshold value will flash on the <1| D “p0s ptont
. AR F’- AR AR
sub-display. U - ~

4. Use the Cursor Keys to set the threshold

Move between digits.
value. G/D g
Q / U ----Increment and decre-
ment the numeric value.

5. Press the ENT Key to confirm the settings.

m
=]
-
(]
=
=]
(=]
-
=2
=
o
(7]
=2
o
Q
<
=
c
[1]
(")

The threshold values will be registered.

Countermeasures for Setting Errors

One of the following two errors has occurred if the display o o
reads ERRLH or ERRHL. il o o Vol
NG A N N N N

HIGH threshold value < LOW threshold value

HIGH threshold value — LOW threshold value < hystere-

—_— — S T S

sis width g '
. . SUB & e @ -,
,i‘g! Hysteresis Setting, p. 80 G I N g N |

If an error is displayed, the threshold value has not been
updated. Set the threshold values again.
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Position Teaching

When teaching is executed, measurement is performed and the measured values are
set as the threshold values.

Position teaching is useful when threshold samples, i.e., with the upper and lower lim-
its, can be obtained beforehand.

,,,,,,,, Teaching value =

Teaching value = Threshold
IQ:,?;ZOH LOW threshold value sample HIGH threshold value
(lower limit) (upper limit)

A
@ Hold, zero reset, and scale inversion settings that have been made before teaching are reflected in
<) the teaching measurements.

CHECK!

-~

Moving to T Mode

1 = Set the mode switchto T. E]

RUN T FUN
Setting Threshold Values

2. Move the threshold switch to either H or L, [-=|] L

m
3
—
®
=
=}
«
-
=2
-
[
7]
=2
o
Q
<
)
c
®
7]

i.e., the threshold to be set. - "

Il B

The current measured value is shown on the main dis- RS '- -‘ -' '-'

play and the threshold being set (the value for the thresh- -’ n'an -’ "an

old switch selection) will be displayed on the sub-display. .-‘ -‘ .-‘ .-‘
SuB -

« Place the threshold sample in position. L 0

The main display value changes.

4. Press the ENT Key for at least one second

T T T T T

N -, N -

and then release. SuB Ve oy,
el L

The measured value at the point that the ENT Key is
released will be set as the threshold value. This threshold
value will be shown on the sub-display.

\H(

When ERRLH or ERRHL Is Displayed: p. 78

7 The threshold values set using position teaching can be changed using direct input.
= a This is useful when setting judgement tolerances for measured values.

2 My p.78
CHECK! LL;Q
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Hysteresis Setting

Set the hysteresis width for the upper and lower limits of judgements when the HIGH,
PASS, or LOW judgements are unstable near the threshold values
l Hysteresis (hysteresis width)

- / ® Operating value
- O Release value

LOW threshold value W

HIGH threshold value

Measured value

HIGH b
Output| PASS  one

o I
LOwW OFF

W\ To prevent self-trigger chattering, set hysteresis for the self-trigger.

< —
@ Z\ p. 71

CHECK!

Moving to FUN and HYS

1 = Set the mode switch to FUN. E]

E 2 RUN T FUN

) « The main display will show HYS.

= a/bD B

@

— I I g

3 LI
L T — T

(7]

3 3 Press the UP or DOWN Key:. R — 72— — —

° L] - N/ NG N/ - N’

o , , Q/O Susﬂll‘:‘!l (BN

< The leftmost of the sub-display will flash. ,'-‘-3-‘ '-' (] '-‘

[V z

c .

S 4. U_se the Cursor Keys to enter the hysteresis G/D _ Move between digits.

@ width.)

@ / U ----Increment and decre-
ment the numeric value.

5. Press the ENT Key to confirm the setting.
GOV
The hysteresis width will be registered. . suB '-'.'-‘ ‘-' ':| '-‘

Countermeasures for Setting Errors

If ERROV is displayed, HIGH threshold value — LOW
threshold value < hysteresis width.

If an error is displayed, the threshold values have not
been updated. Set the values again or change the
threshold values.
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Linear Output

Output Settings (Monitor Focus)

Linear output refers to the conversion of measurement results to a 3 to 21-mA current
output or a -5 to 5-V voltage output. This section describes how to choose either cur-
rent or voltage output and how to set the linear output range. Match the settings to suit
the connected external device.

Enter the output values for any two current values or voltage values to set the output
range.

When a Sensor Head with a model number with a "T" suffix is connected, the mea-
sured value of the output cannot be changed. Only the current output or voltage output
can be changed.

Example:
Setting —0.5 mm to a 16-mA output and 0.5 mm to a 8-mA output (for current output)

Output current (mA) Output current (mA)
A

20

Measured

05 —————» Measured
value (mm)

0.5 value (mm)

(N
\
‘( (\l Separate the two specified points by at least 1% of the rated measurement distance for the con-

nected Sensor.
CHECK! For example, the rated measurement distance for the ZX-TSDO1T Sensor is 1 mm. Therefore, the

two specified points must be separated by 10 um min.

L
3
(]
1Y
=
o
c
—
©
(=
=]

‘! Using the Zero Reset Function
= a Zero reset is released when monitor focus is set. Execute the zero reset again after setting monitor
: ,l focus.

GHECK! ,Z\E! Zero Reset, p. 92
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This section describes how to set the output range, using an example of current output
with a range with the following conversions: —0.5 mm to 16 mA and 0.5 mm to 8 mA.
Change the values in the example to suit the voltage output as required.

Output current (mA) Output current (mA)
20
16
4 8
_0.5 ——— > Measured L s Measured

0.5  value (mm) -0.5 0.5 value (mm)

1 = Turn OFF the power supply to the Amplifier Unit.

put. The switch is found on the bottom of the —|
Amplifier Unit.

2. Move the current/voltage switch to current out- I|

A voltage output is the default setting. Vol
oltage output

I

Current output

Moving to FUN and SPCL

C
=2
S
= 3. Turn ON the power supply and move the E]
8 mode switch to FUN. RUN T FUN
=]
= 4
« Use the LEFT and RIGHT Keys to display o EREE
SPCL on the main display. @/D - -
Moving to FOCUS
5. Press the UP or DOWN Key. N
The sub-display will flash Q/U S I .‘:‘
play will flash. "-'-‘-‘-"-I‘
6. Use the Up and DOWN Keys to display SET T <Ko = ¥
or ALL Q / U suB : .-' :- :. I
- E_ ¢ -‘|
7. Press the ENT Key. - =
suB .-' =- =-
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8. Use the LEFT and RIGHT Keys to display Q/U o EnABLE
FOCUS on the main display.

Selecting Current (mA) or Voltage (V) Output

T ~—

9. Press the UP or DOWN Key. Q / U

SuB -

\\7
(
A,
X

L2

-,

)
I——\—\

The sub-display will flash.

1 0. Display mA.

e
\
Always select the same output as the current/voltage switch selection on the bottom of the Amplifier
=) Unit.
CHECK!

Setting the First Point (A)

1 1 « Press the ENT Key.
The display will change to allow the first-point settings to - - . - .
be made. The output current value will be displayed on ..‘ .‘ . ‘ -, ..‘
the main display, and the corresponding measured value " '- '-‘ rert r
will be displayed on the sub-display and the leftmost digit :.'l:j- e 3
will flash. suB - "-‘ RER] o
¢ _ K AR AR
L4 . o
s
12. Set the output current value and the corre- Move b dia S
sponding measured value for the first point. G/D ---- Move between digits. -~

Set a measured value within the measurement distance.
If scaling or calculation has been set, set a value that Q / U
reflects those settings.

----Increment and decre-
ment the numeric value.

\\!I

Q

=z

CHECK!

The flashing digit, i.e., the digit for which a value can be set, will change as shown in the diagram.

Sub-display
digit movement

Movement between main display
and sub-display (from leftmost or
rightmost digit of sub-display)

ZX-T
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1 3. Press the ENT Key to confirm the setting.

The setting for the first point will be confirmed. The
screen for setting the second point will then be displayed.

Setting the Second Point (B)

POWER ENABLE

| |
(mm)
- -—", wr -
D el
" LIt
-, - ., W,
w T v
(N R N

1 4. Use the same procedure as for the first point
to set the output current value and corre-
sponding measurement result for the second
point.

1 5. Press the ENT Key to confirm the settings.

Confirming Completion of Monitor Focus Settings

POWER [4=3[®] ENABLE

El
3

r,
\

SUB e

\

- e,
e o

‘\\"
- e,
e o

4
N
)

\
I/

POWER ENABLE
|

E)
3

) N e )
- -, @ _a
0 20070
-, .- W, W,
e Tl N
N Ry N

C
=]
(]
Q
-
o
c
=3
T
c
-

The display will read OK if monitor focus has been set
correctly.

The display will be NG if the settings are incorrect.

If the settings are incorrect, check the following points
and execute the monitor focus again.

* |s the measured value set on the sub-display within
the measurement distance (with scaling and calcula-
tion settings reflected if set)?

* Are the first and second points separated by at least
1% of the rated measurement distance?

¢ Are the current (or voltage) values for the two points
the same?

ZX-T
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Correcting Linear Output Values

Discrepancies may occur between the linear output current (or voltage) values set on
the Amplifier Unit and the actual current (or voltage) values measured due to the condi-

tions for the connected external device or other factors. The linear output correction
function can be used to correct this discrepancy.

The output values are corrected by entering the correction value for the current or volt-
age values for any two points.

\\!l

\( (\l Set the monitor focus function and select either current or voltage output beforehand.

N—
3 z\ p. 81
CHECK! LLA

This section uses a current output as an example. Change the values in this example
for voltage output as necessary.

1 = Connect the linear output to an external ammeter.

Moving to FUN and SPCL

2. Turn ON the power supply and set the mode E]

switch to FUN. RUN T FUN

L
3
(]
1Y
=
o
c
—
©
(=
=]

3. Use the LEFT and RIGHT Keys to display G/D

SPCL on the main display. = =

(mm)

Moving to LEFT-ADJ

4. Press the UP or DOWN Key. Ny
The sub-dis i Q / 0B e ) - .. .. :‘
play will flash. -0 0 0Ly T

L 4 h Y

5. Use the UP or DOWN Keys to display SET or Q / O - < s o

Nl I
ALL. e Yo %=
SuB '-"- '-+

ZX-T
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— — S T S
6. Press the ENT Key. Ijl - =
suB .. .- ..
pEL NG G
7. Use the LEFT and RIGHT Keys to display @/D T AT |
L-ADJ on the main display. - - "
The units for the monitor focus settings (mA or V) will be : - :-: '-= " =
shown on the sub-display. - o= -
- N\’
i ()
suB
-~
4
8. Press the ENT Key. []
| |
The display will change to the settings for the first point - -, - -
(A). The output current value will be displayed on the ..‘ .‘ () - .‘
main display and the correction will be displayed on the ' ‘ '- '-‘ ‘ ' ‘
sub-display and the leftmost digit will flash. N e -
N Ry
g U
Setting the First Point (A) o .

9. Set the output current and correction values
for the first point. <:I /D ___. Move between digits.

Adjust the correction value on the sub-display so that the

ammeter reading and the output current shown on the

main display are the same. The larger the correction Q / U
value, the larger the output current.

----Increment and decre-
ment the numeric value.

The correction value can be set within the range -999 to
999. To set a negative value, make the leftmost digit of
the sub-display flash and change the value.

C
=]
(]
Q
-
o
c
=3
T
c
-

! The flashing digit, i.e., the digit for which a value
= can be set, will change as shown in the diagram.

N
CHECK!

Sub-display
digit movement

Movement between main display

and sub-display (from leftmost or

rightmost digit of sub-display)

1 0. Press the ENT Key to confirm the settings.

The correction value for the first point will be confirmed.

The screen for setting the second point correction value
will be displayed.

ZX-T
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Setting the Second Point (B)
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1 1 « Use the same procedure as the first point to
set the correction value for the second point.

1 2. Press the ENT Key.

Confirming Setting Results

Power [EERE] ENABLE

[ |
(mm;
- \_
Y X el
(] (NN
« P d
s ~l"o;" ]
:'.‘3.‘ Lt

If linear output correction has been registered correctly,
the sub-display will show OK.

If the correction is not registered correctly, the display will
show NG.

Check that the current (or voltage) value for the two
points are not the same and execute again.

Power [EERS] ENABLE
o o

b (R
N
SUB
Du et
[ |
(mm)
\__/
[ DR (R B
b (O
'
SUB
7
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Output Settings for Non-measurement

The linear output method for when a reset is input can be set.

Outputs

Selection -
Judgement outputs Linear output

KEEP (default) The status immediately before measurement is stopped is held and output.

CLAMP All OFF. Outputs the set CLAMP value.

The following options are available.

e For current output: 3 to 21 mA or maximum
(approx. 23 mA)

* For voltage output: -5 to 5 V or maximum
(approx. 5.5 V)

\\!I

= For Hold Measurements
<) Even if KEEP is set, the output before the first hold value is obtained will be the same as CLAMP.
CHECK!

Moving to FUN and SPCL

1 « Set the mode switch to FUN. E]

RUN T FUN

2. Use the LEFT and RIGHT Keys to display
SPCL on the main display. Q/D - -

Moving to RESET

E

3. Press the UP or DOWN Key. Q / U

S0 Ol g
A . S - ‘o ‘o |‘
The sub-display will flash. :' 14 Wy I

z
é

4. Use the UP and DOWN Keys to display ETC Q / O

Nl N

or ALL SUB - - - -T

:'. b '.:,

5. Press the ENT Key. -
Ijl SUB :. :- '.

6. Use the LEFT and RIGHT Keys to display
RESET on the main display. @/D - - (o

ZX-T
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Selecting Output Status for Non-measurement

Section 5
DETAILED SETTINGS

7. Press the UP or DOWN Key.
The sub-display will flash.

8. Use the UP and DOWN Keys to select either

KEEP or CLAMP.

9. Press the ENT Key to confirm the selection.
The output status will be registered.

Next, set the clamp value if CLAMP is selected.

Setting Clamp Values (when CLAMP Is Selected)

0/0

0/0

]

E

S - - w4
SuB \..‘ .- .- ..‘:‘
=
C 4 ~

E

N »

o - ¥ .-‘:.-.‘:‘

VWPV

C4 ~
-—" w -

SUB-. ..‘-..‘
L Lty

10. use the LEFT and RIGHT Keys to display
CLAMP on the main display.

CLAMP cannot be displayed if KEEP has been selected.

1 1 = Press the UP or DOWN Key.
The sub-display will flash.

1 2. Select the clamp value.

1 3. Press the ENT Key to confirm the settings.

The clamp value will be registered.

a/b

0/0

0/0

POWeR [EER®] ENABLE

N - - w4
suB - -‘ ‘ - ..‘:‘
e
C 4 ~

puC I R
S w N N
ZX-T
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Section 5
DETAILED SETTINGS

Calculating Measured Values

This section describes the setting procedure that is used to calculate measured values when
Calculating Units are connected by Amplifier Units. Up to 8 Amplifier Units can be used at one
time, and measured values can be calculated even when Sensors have different measurement
distances.

Kl

@ The ZX-L-series Smart Sensors (Laser Type), ZX-E-series Smart Sensors (Linear
checrr Proximity Type), and ZX-W-series Smart Sensors (Microwave Type) are not compatible.

Set the expression using an Amplifier Unit starting at CH2.

=

_:; Calculating Unit

Sy ! ﬁ » Calculation result output

2X-TDA

TDA

Expression setting

-

LA

Expression setting

h » Calculation result output

Expression setting » Calculation result output

The 2 types of expressions are outlined in the following table.

Expression type Description Application

A+B Finds the sum of the measurement results for two | ¢ Measuring thickness

(See note.) Amplifier Units. ¢ Measuring reference surfaces and gaps
A-B Finds the difference between the measurement * Measuring height difference

(See note.) results for two Amplifier Units. ¢ Measuring flatness

Note: A: Amplifier Unit in which the expression is set (CH2 to CH8)
B: CH1 Amplifier Unit

' The response time for CH2 Amplifier Units to which expressions have been set is increased by
= 1.0 ms. The response time is also influenced by the setting for the number of samples to average, so
(; the response time will be the response time based on the set number of samples to average
CHEck! +1.0 ms.
Lti\ Setting Number of Samples to Average, p. 70

ZX-T
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M Finding the Height Difference
Use the expression A - B. Perform the setting at all Amplifier Units starting from the one
at CH2. The following describes the procedure for finding the height difference using
the CH2 Amplifier Unit as the example.

CH1=B CH2=A

Moving to FUN and CALC

1. Set the mode switch to FUN on the CH2 E]

Amplifier Unit. RUN T FUN
2. Use the LEFT and RIGHT Keys to display
CALC on the main display. G/D - - -

Selecting Expressions

z
é

3. Press the UP or DOWN Key. Q / O

~ N\l -’I
. . suB i i ¢ T
The sub-display will flash. = ™
C 4 h_Y
4. Use the UP and DOWN Keys to select the Q /O <& T %
expression type. suB = :.: - :-'T
- =3
5. Press the ENT Key to confirm the selection. |:| —
The expression will be registered. SuB |
" (]
ZX-T
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Using the Zero Reset Function

When the zero reset function is used, the reference value “0” is registered as the height and
the measured value can be displayed and output as a positive or negative deviation
(tolerance) from the reference value.

In RUN mode, the measured value can be reset to 0 at any timing during measurement.

Example 1: Using the Height of the Sensing Object as the Reference Value and the
Tolerance Output as the Measured Value

-0.2 (LOW threshold)
0 R

Reference valu Sensing I +0.2 (HIGH threshold)
object

Example 2: Measuring Height Differences on Sensing Objects (Zero Reset at Each

Measurement)
1 Measures
X """ this step. T
Zero reset Zero reset Zero reset

Operation

11 When resetting to zero for each measurement, change the settings so the zero reset level is not
saved.

Q —
) Z\ p. 96
CHECK! LLA

You can set any offset value when you want to set a non-zero measured value.

\
-~

ZX-T
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Example: Measuring the Height Difference of the Sensing Object for Reference
(Setting 1.0 for the offset value)

—1.2 (LOW threshold)
(Reference value) 1.0 ---- [

. . 1.2 (HIGH threshold)
Sensing object

ZX-T
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Setting Offset Values

Set an offset value when the reference value for zero reset is a value other than 0.

Moving to FUN and ZRDSP

1 « Set the mode switch to FUN. E]

RUN T FUN
2. Use the LEFT and RIGHT Keys to display
ZRDSP on the main display. @/D

POWER [EASl8] ENABLE

Setting Offset Values

3. Press the UP or DOWN Key,. a/T -
The leftmost digi -di i <V
git of the sub-display will flash. SuB - 030 0.0 00
” -:- AR ¢

4. Use the Cursor Keys to set the offset value.

<:I /D ____Move between digits.

@ / U ----Increment and decre-
ment the numeric value.

5. Press the ENT Key to confirm the setting. g
. . s aixix
The offset value will be registered. AEEREX]

[
o,
=]
«
-
=2
o
N
(]
=
o
e
[1]
»
]
—_
m
[=
>
Q
=
o
=]
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Executing Zero Reset

When the zero reset function is used, the measured value can be reset to a reference
value of 0 when the ENT key is pressed or an external signal is input.

If zero reset has already been executed, that value will be overwritten. Execute zero
reset within the rated measurement distance. The settings are saved even if the power
is turned OFF (default).

,l‘g! Zero reset memory, p. 96
oV Linear Output

~ The measured value when zero reset is executed will be the center value in the linear output range.
Q When monitor focus is set, the measured value will be the center value between the two points set

CHES'K, for monitor focus. ,l\g\ Output Settings (Monitor Focus), p. 81
Example
- Before Zero Reset
iomm ] Measured value (mm)}
Zero reset executed 4 8 20 Output current (mA)
at-0.4 mm -4 1 +4 Output voltage (V)
 After Zero Reset
Measured value (mm)
4 12 20 Output current (mA)
-4 0  +4 Output voltage (V)
:\ = If the following values are displayed after executing zero reset, then the measurement has probably
Q| failed.
CHECK!
Example: 5.9999 or — 5.999
Correct the offset value.
> = A setting can be changed so that the zero reset is released when the power is turned OFF.
(N ,t\g\ Saving Zero Reset Level, p. 96
CHECK!

Place the reference sensing object in position.
Set the mode switch to RUN.

Press the ENT Key for more than one second rowER

or input the zero reset signal from an external m == ()
device (for 800 ms max.). o008 Ve Ne
The reference value will be registered and the zero reset '-‘-'-‘ '-‘ '-‘ '-‘

indicator will be lit. The tolerance for the registered refer-
ence value will be displayed on the main display.

ZX-T
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Releasing Zero Reset

1 « Set the mode switch to RUN. @
RUN T FUN

2. Hold the ENT and RIGHT Keys down I:l D PONER EnABLE
together for about three seconds. -
To release zero reset from an external device,
input the zero reset signal for one second
minimum.

Zero reset will be released and the zero reset indicator
will turn OFF.

Saving Zero Reset Level

Select whether or not to hold the measured value zero reset level when the power is

turned OFF.
Selection Details
ON (default) Saves zero reset level when the power is turned OFF.
OFF Zero reset is released when the power is turned OFF.
AV
\

Turn OFF zero reset memory if, as in the example below, the zero point is reset for each measure-
=y ment. If zero reset memory is enabled, the zero reset level data will be written in the Amplifier Unit
CHECK! non-volatile memory (EEPROM) at each zero reset. The EEPROM can be written a maximum of
100,000 times. Writing the zero reset level for each measurement can, therefore, use up the life of

the memory and lead to malfunctions.

Example: Measuring Steps in Sensing Objects

+ Measures
I """ this step. T
Zero reset Zero reset Zero reset
Operation
\\ "
s Even if zero reset memory is set to OFF, the zero reset level will be saved if threshold values or other

.\ functions have been changed. Zero reset will continue after startup when these functions have been
CHECK! changed.

ZX-T
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Moving to FUN and SPCL

Section 5
DETAILED SETTINGS

1 « Set the mode switch to FUN.

2. Use the LEFT and RIGHT Keys to display
SPCL on the main display.

a/bD

Moving to ZRMEM

3. Press the UP or DOWN Key.
The sub-display will flash.

n/0

4. Use the UP and DOWN Keys to display ETC
or ALL.

0/0

5. Press the ENT Key. Ijl

6. Use the LEFT and RIGHT Keys to display
ZRMEM on the main display.

a/b

Selecting Whether or Not to Enable Zero Reset Memory

W
(O
——\—N

z
é

< o >
suB ‘.- .- -T
-2 23
C 4 ~»

E

4
sSuB .. .- -
NG NG G

POWER [EERE] ENABLE

| |
(mm)
- -.--
- o o o o
0

7. Press the UP or DOWN Key.
The sub-display will flash.

0/0

8. Use the UP and DOWN Keys to select ON or
OFF.

ON: Zero reset memory enabled (default)
OFF: Zero reset memory disabled

0/0

9. Press the ENT Key to confirm the selection. Ijl

The zero reset memory setting will be registered.

i

'i

g
\\7
\_/
D
-,
&
I—§—\—N\

z
é

~ - w7
- Dl g™
suB -, @ o |
- Tt
C 4 ~»
w
sSuB - o o
L
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Error Output Function

A function has been added that enables using the HIGH/LOW outputs to inform a
peripheral device when the Amplifier Unit has detected an error.

I's also possible to disable the error output when the plunger has been pressed with
excessive force.

When the plunger has
Setting been pressed with LA E angczt::t:;:rror T During normal operation
excessive force
ON The HIGH and LOW The HIGH and LOW The HIGH,PASS,and LOW
outputs both turn ON. outputs both turn ON. outputs are controlled by the
STAND The status set for non-mea- judgement results.
(default) surement is output.
OFF The HIGH,PASS,and LOW
outputs are controlled by the
judgement results.

AV
\
If a short-circuit is detected in the judgement outputs(E-sht),the outputs will be stopped to protect
<) the judgement output circuits,and the HIGH/LOW outputs will not turn ON even if the Error Output

CHECK! Function is turned ON.
,t\gg Error Messages and Countermeasures, p. 116

Moving to FUN and SPCL

1 = Move the mode switch to FUN. E]

RUN T FUN

2. Use the LEFT and RIGHT Keys to display
SPCL on the main display. G/D - - (mm)

m
=
=
o
=
o
c
=
©
c
—
M
c
=]
Q
=
o
=

Moving to EROUT

3. Press the UP or DOWN Key. 0N/0 I~ v et
The sub-display will flash S B i
' D N = P

3
é

4. Display ETC or ALL. 0/0 <= ’
© ekl
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5. Press the ENT Key. I:l —

SuB :: =: ':
6. Use the LEFT and RIGHT Keys to display 7 e e )|
EROUT on the main display. G/D - "

.: - - ..

G O H g
T — T

Setting the Error Output Function

7 . Press the UP or DOWN Key. O/0 v e o
\odl Nt I

The sub-display will flash. / R I . |
i - OOt

8. Select the output method to use when an Q/O -

< 1
error is detected. SUB - T
- VMG
C 4 ~»
9. Press the ENT Key to confirm the setting. I:l =
. . . SuB - - o
The setting will be registered. '-' ) r:n
o
-
o
c
o~
©
c
—
m
c
=2
o
=
)
S
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Section 6
AUXILIARY FUNCTIONS

4| Changing the Number of Display Digits 102
4| Reversing the Display 103
4| Adjusting Display Brightness (ECO Display) 105
4| Key Lock Function 106

4| Correcting the Distance Display (Span Adjustment) 107

4| Initializing Settings Data 109

>
(=
x
=
>
X
=<
i |
Cc
=
(9]
d
(@]
=
(72)
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Changing the Number of Display Digits

Select the number of digits for the main and sub-displays in RUN mode. The default setting is
5 digits. When 4 or less digits are set, the digits are disabled from the rightmost digit first.

Moving to FUN and SPCL

1 = Set the mode switch to FUN. E]

RUN T FUN
2. Use the LEFT and RIGHT Keys to display o ENABLE
SPCL on the main display. G/D - -
Moving to DIGIT
3. Press the UP or DOWN Key. N )
The sub-dis [ Q/O PP B '.:‘
play will flash. -0 0 0Ly T

?

N

4. Use the UP and DOWN Keys to display DISP Q / O

ALL. AU N il (B

or SuB - '-‘ ' -' ' +

C 4 ~»

5. Press the ENT Key. I:l /\/\T\‘/F/.-T
suB ':‘ ' :' '.
6- Use the LEFT and RIGHT Keys to display
DIGIT on the main display. G/D - - (o
o N
(ORI U G

Selecting Number of Digits

7. Press the UP or DOWN Key. I
\_4 - 4

The sub-display will flash. a/u e - S IV -
i = R = I N TS

C 4 ~

subiqg Aeidsiq jo Jaquinpy ayj} buibueys ERILIIEELS

8. Use the UP and DOWN Keys to select the Q /O R

~ -/I
number of display digits. Sl - &8 10 T
- ‘ o “"\'
9. Press the ENT Key to confirm the setting. —
O [eao a0
(] [NCI )
ZX-T
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Reversing the Display

The main and sub-digital displays can be reversed, i.e., be turned upside down. The Cursor
Key operation will also be reversed. This function is useful when mounting the Amplifier Unit
upside down on a device.

C OFF (Not reversed) ) C ON (Reversed) )
POWER ENABLE POWER ENABLE DOWN
- - (mm) UP@ - - (mm)
-—", - -—, - -, ww, . LR/
DT | A D Y ICY v A D
‘-‘I‘- ‘ -‘ ‘-‘ DOWNU -‘ '- -‘ ' '-‘ UPU
N’ Nl - N\l N’ N\l -,
sSuB . ‘ ‘ .. .‘ .- SuB ..‘ .. .. .‘ . ‘
U RSC ny I n gy X

Moving to FUN and SPCL

1 « Set the mode switch to FUN. [E]

RUN T FUN

2. Use the LEFT and RIGHT Keys to display
SPCL on the main display. G/D - -

Moving to DREV

3. Press the UP or DOWN Key. U R T O
The sub-display will flash. Q /

)07
OO
d—§—\—N\

:§

4. Use the UP and DOWN Keys to display DISP
or ALL. 0/U

Aejdsig ayy Buisianay

suB

-\

\\7
e
-oa
0™

/

5. Press the ENT Key. D| - — T ——

suB

6. Use the LEFT and RIGHT Keys to display @/D

DREV on the main display. - - (o
U

ZX-T
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Selecting Whether or Not to Invert Display

7. Press the UP or DOWN Key. Q / O f\f\—(\/.;f.-\;l
-di i suB b - - - T
The sub-display will flash. ) *
C 4 h_Y
8. select either OFF or ON. 0/0 =
OFF: Display not d (default S8 N I
isplay not reversed ( ult) g '-' ] '\I
ON: Display reversed
9. Press the ENT Key to confirm the selection. |:|
| |
The display setting will be registered. v .-‘ mm
When ON is selected, the display will be reversed. - -
P e R
-1 ’

Aejdsiq ayy Buisianay EXUJIEELS
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Section 6
AUXILIARY FUNCTIONS

Adjusting Display Brightness (ECO Display)

When the ECO display function is used, the digital displays are not lit, reducing current
consumption.

Moving to FUN and SPCL

1 = Set the mode switch to FUN. E]

RUN T FUN
2. Use the LEFT and RIGHT Keys to display o ENABLE
SPCL on the main display. G/D - -
Moving to ECO
3. Press the UP or DOWN Key. N )
The sub-dis i Q /O B e . - .- .. :‘
play will flash. -0 0 0Ly T
4. Use the UP and DOWN Keys to display DISP R T e e
or AL O/U Sy
U U RPN
5. Press the ENT Key. - — o e
|:| B S 1, 0Ll
Ly v
6. Use the LEFT and RIGHT Keys to display 7 e ] e
ECO on the main display. G/D - - (o
.: - -
e 0 LS
T — T

Selecting Whether or Not to Use ECO Display

>
2
c
7]
o
5
Q@
=
7]
©
9
<
oY)
3,
Q
=
—
5
o
7]
7]
—_
m
O
(@)
=
7]
©
o
<
A d
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7. Press the UP or DOWN Key. Q / O f\f\—<\/.;f.-\;l
The sub-display will flash. suB : D R i I
- |
C 4 A Y
8. select either OFF or ON. 0/0
) : suB S - -
OFF: Normal display (default) NS
ON: ECO display - <
9. Press the ENT Key to confirm the selection. I:l
The display setting will be registered. suB ':| e
When ON is selected, the display will become dark
ZX-T
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Section 6
AUXILIARY FUNCTIONS

Key Lock Function

The key lock function disables all Amplifier Unit keys. Once the keys have been disabled, no
key input will be accepted until the lock is released. This function is useful to prevent
inadvertent changes to settings.

The mode and threshold switches are still enabled even when the key lock function is ON.

Setting the Key Lock

1 = Set the mode switch to FUN. E]

RUN T FUN
2. Hold down the UP, DOWN, RIGHT, and LEFT Q Y o~ o 2
H | |
Keys at the same time. a D (o)
LOCK will be displayed on the main display and “-----" will O : '-‘ '- :-‘
be displayed on the sub-display. e ‘e’ "a
SUB e -
?‘? 3. Release the keys once OK is displayed on the f\f\f\f\/.T
g_—;;- sub—dlspléy. sus ':' "~
o The keys will be locked.
A
0)
<
-
]
% i
T Releasing the Key Lock
5
1]
=
>
1 « Set the mode switch to FUN. [E]
RUN T FUN
2. Hold down the UP, DOWN, RIGHT, and LEFT
;
Keys at the same time. a o n n o
FREE will be displayed on the main display and “----" will .' .' .'
be displayed on the sub-display. " " " "
¢ 3 ¢ 3

SlB @ e

3. Release the keys once OK is displayed on the

sub-display. w o =.‘
The key lock will be released. -

ZX-T
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Section 6
AUXILIARY FUNCTIONS

Correcting the Distance Display (Span Adjustment)

This setting is used to correct discrepancies between the display value and the actual amount
of displacement. Set the desired distance (units: um).

(AN
\
= @ This correction does not change the Sensor’s reference position (distance display: 0 mm).
CHECK!
S ~{. The correction range is about 2% of the measurement distance.

€] Example: ZX-TDSO1T

CHECK! Measurement distance: 1 mm, range of correction: 20 um

Example: Actual displacement: 0.5 mm, display value: 0.498 mm

The displacement discrepancy ranges from 0 to 0.5 mm and is 0.002 mm here.
In a range from 0 to —0.5 mm, a discrepancy of 0.002 mm is about what you would expect. If the total
discrepancy is 0.004 mm (4.0 um), then set the correction to 4.0.

Display value
(mm)

Sensor Head

fffffff I - Actual displacement:0.5mm

Sensing """"" D|Sp|ay value :0.498mm

object Actual displacement
Calipers (mm) 9
=
3
3
N " (=4
= Correction details are registered in the Sensor Head. This means that once done, the correction will not have 5
2 to be redone even if the Amplifier Unit is replaced. =
CHECK! o
=)
»n
—
o
2
Moving to FUN and SPCL ®
=)
»n
1 =
. Y
« Set the mode switch to FUN. E} <
)
RUN T FUN o
1Y
=
2. Use the LEFT and RIGHT Keys to display <:| /D _E_
SPCL on the main display. Fowen e g
—
3
[1']
3
=
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AUXILIARY FUNCTIONS

Moving to SPAN

3. Press the UP or DOWN Key. Q / U

The sub-display will flash. s

J
"™
K
I—§—\—\

\\&

4. Use the UP and DOWN Keys to display SET Q / U o ~—~—

ALL ‘.- gl “
or . -0, 00 -
s G =
5. Press the ENT Key.
N Co
LN G G

6. Use the LEFT and RIGHT Keys to display
SPAN on the main display.

Setting the Distance Correction

7. Press the UP or DOWN Key. Q / U < .-‘,)-‘ -
The leftmost digit on the sub-display will flash. SuB - "Z TR
- ¢ "- LA
8. Enter the distance correction (um). <:| /D ____Move between digits.
Q / U ----Increment and decre-
ment the numeric value.
9. Press the ENT Key to confirm the setting.
e e
S -
” O O

(uawysnipy ueds) Aejdsiq aouelsig 9y} bunoalion ERIIEELS
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Section 6

AUXILIARY FUNCTIONS
This function resets all settings to their default values.
SPAN adjustment settings are not initialized.
Default Values
Function Default Value
Scale inversion OFF
No. of samples to average 256
Hysteresis width Sensor Head resolution specification
(Depends on the type of Sensor Head)
Hold OFF
Zero reset display 0.000 (mm)
Special functions CLOSE
Monitor focus At the minimum measurement distance: 4 (mA)
At the maximum measurement distance: 20 (mA)
Linear output correction No correction
Display reverse OFF
ECO display OFF
No. of display digits 5 digits (all)
Non-measurement settings KEEP
Zero reset memory ON
HIGH threshold 5.999 (mm)
LOW threshold -1.999 (mm)
3.
=
-2
N
3
1 « Set the mode switch to FUN. Q@
C_=] o
RUN T FUN @
=
3
2 i | °
. Use the LEFT and RIGHT Keys to display a /D o
INIT on the main display. - - (o o
o o 5
e
L — T
3. Press and hold down the ENT Key. o — — —
The sub-display will display “-----". S - -
4. Release the ENT Key once OK is displayed o — — ~—
on the sub-display suB o 0
DR
The settings will be initialized.
ZX-T
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APPENDICES

Actuators

Actuators are replaceable (order separately). Select the correct actuator for the sensing
object. Replace worn actuators for more precise measurements.

' The ZX-TDS10T-0IU can be used only with the D5SN-TN1 and D5SN-TF1.

saoipuaddy

siolenjoy

112
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Q

z

CHECK!

N—
ﬂ E§ Replacing Actuators, p. 113

Selecting Actuators

ZX-T

Operation Manual

Ball type .
Model Ba:l) t)g:: -:_th:ael) (carbide steel) Ball; ty;:le 1(-rBuby) Conv;rw;: ::apter
SSN- D5SN-TB2 L e
Female screw Female screw Female screw Through hole, female
M2.5x0.45 M2.5x0.45 M2.5x0.45 scrow M2 5045
Appear- /
ance
Material:
Stainless steel
General-purpose Measurement object: | Measurement object: | Mounting commercial
Applica- | measurement on aflat | Carbide steel (HR90) | Carbide steel (HR90) | actuators
tion surface (Actuators or softer materials or softer materials
attached as standard)
Pin type Ball type
Model (carbide steel) (carbide steel)
D5SN-TN1 D5SN-TF1
Male screw Male screw
M2.5x0.45 M2.5x0.45
Appear-
ance
Measurements for the | Measurement of
Aoplica bottom of grooves spherical surfaces
pt?on and holes (Requires conversion
(Requires conversion | adapter)
adapter)




APPENDICES

"
Y The following commercial actuators can be mounted using the D5SN-TA conversion adapter.

\@

CHECK! Model Appearance Application
Measurements on slip- Measuring film-
. pery surfaces with rela-  |ike sensing ob-
tively minor height jects while sliding
Bowl-shaped differences. over the side of
the sensing ob-
- jects.
| —
Measurement of Lever bends by
o narrow pitches. 90°.
Lever = o— l —0

Replacing Actuators

Be careful not to damage the rubber boot when replacing the actuator.

1. Remove the standard actuator.

Hold the plunger's D-cut section with radio pliers or a
similar tool while removing the actuator.

KL If the replacement must be performed by hold-
~ ing the Sensor Head itself, ensure that a
_\ torque exceeding 0.15 N-m is not applied.
CHEEK! Applying excessive torque may have an
adverse affect on plunger operation. D-cut section

Radio pliers or
a similar tool

>
o
-]
o
S
=
5]
o
»

==

2. Mount the actuator or conversion adapter. v

Hold the plunger's D-cut section with radio pliers or a
similar tool while mounting and securing the actuator.

s101EN)OY

Rl If the replacement must be performed by hold-
~ ing the Sensor Head itself, ensure that a
_\ torque exceeding 0.15 N-m is not applied.
CHEEK! Applying excessive torque may have an
adverse affect on plunger operation.

ZX-T
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(Only when mounting a commercial actuator)

3. Mount the commercial actuator to the con-
version adapter.

* Tighten the actuator securely, and ensure that there is
no looseness.

* |f necessary, apply a screw-locking agent.

ZX-T

Operation Manual
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Troubleshooting

This section describes countermeasures for temporary hardware problems. Check the
malfunction in this section before sending the hardware for repair.

Problem Probable cause and possible countermeasure Pages

POWER indicator not lit. * |s the power supply device connected correctly? p. 34

* Is the supply voltage below the rated range (12 to 24 VDC £10%)?
Device restarts during * Is the power supply device connected correctly? p. 34
operation. * Are the Interface and Calculating Units connected correctly? p. 30
Judgements not output to | * Are all cables connected correctly? p. 34
external device. « Is the signal line disconnected?

* Are the judgement hold or reset inputs short-circuited?
No input signal received. | Are all cables connected correctly? p. 34

¢ Is the signal line disconnected?
No communications with | ¢ Is the cable connected correctly? p. 30
personal computer or Pro- |, g the Interface Unit connected correctly?
grammable Controller. ) . ) )

* |s the switch under the Interface Unit on the side without the tab?

. p. 129

* s the connector pin arrangement correct?
Strange linear output lev- | Is the switch on the bottom of the Amplifier Unit set to the correct position?
els. * Has the correct selection (voltage/current) been made in the monitor focus | p. 81

settings?

e Linear output levels can be fine-tuned. p. 85
Nothing displayed on main |« Has the number of display digits been set to zero? p. 102
display or sub-display.
The main display remains | * Has timing been input properly with a P-H, B-H, S-H, or PP-H hold enabled? | p. 71
on "=~ * Has the self-trigger level been set to an appropriate value with an SP-H or

SB-H hold enabled?
ZX-T

Operation Manual
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APPENDICES

Error Messages and Countermeasures

This section outlines the error messages displayed on the main display and the countermea-
sures for those messages.

Display Error Countermeasure Pages
E-CHL | There are two Sensors but only one | ¢ If two Amplifier Units have been connected, turn OFF the | p. 21
Amplifier Unit connected power supply and check that the Amplifier and p. 31
Calculating Units are connected correctly.
* If only one Amplifier Unit is being used, connect another | p. 90
Amplifier Unit temporarily and turn OFF the two-sensor p. 109
operation, or initialize the settings data.
E-DAT | Two-sensor operation communica- | Check to see if there is a CH1 Amplifier Unit error. If there | p. 21
tions data error is, clear the error. p. 31
* Change the mode for the CH1 Amplifier Unit to RUN. p. 42
* Turn OFF the power supply and check that the Amplifier
and Calculating Units are connected correctly.
Replace the Amplifier Unit or the Calculating Unit if the
above countermeasures do not solve the problem.
E-EEP | EEPROM data error Hold down the ENT Key for three seconds or longer. Once | p. 44
the data has been cleared, cycle the power supply.
Replace the Amplifier Unit if the above countermeasure
does not solve the problem.
E-HED | The Sensor Head is disconnected. | Turn OFF the power supply, check that the Sensor Head is | p. 30
connected correctly, and then turn ON the power supply.
Replace the Sensor Head if the above countermeasure
does not solve the problem.
E-SEN | The Sensor Head is disconnected | Turn OFF the power supply, check the connection for the | p. 30
or other factors are causing it to Sensor Head, and then turn ON the power supply again.
> malfunction. Replace the Sensor Head if the above countermeasure
3 does not solve the problem.
)
2 E-SHT | One or all of the judgement outputs | Turn OFF the power supply, check that the HIGH, PASS, |p. 34
o are short-circuited. and LOW output lines are not short-circuited, then turn ON
& the power supply again.
m ERRLH | An attempt was made to set a Input correct threshold values. p. 77
- .
3 numeric value larger than the HIGH
= threshold value to the LOW thresh-
= old value.
1]
o HIGH threshold— LOW threshold <
7] e
[ hysteresis width
«Q
[1]
7]
[
3
Q
o
o
c
3
=
(1]
-
3
(0]
)
[}
c
-
o
(")
ZX-T
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Error Messages and Countermeasures (Continued)

Display Error Countermeasures Pages

ERRHL | An attempt was made to set a numeric Input correct threshold values. p. 77
value smaller than the LOW threshold
value to the HIGH threshold value.

HIGH threshold — LOW threshold < hys-
teresis width

ERROV | The set numeric value is too large. Input an appropriate numeric value. p. 46

HIGH threshold — LOW threshold < hys- p.77
teresis width

ERRUD | The set numeric value is too small. Input an appropriate numeric value. p. 46

OVER | The plunger pressing force is excessive. | Adjust the detection position of the Sensor Head and | p. 37
the position of the sensing object.

sainseaw.ajuno) pue sabessay 10443 EEELICLEN,
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Q&A

Question

Answer

Can the cable between Sensor Heads and the
Preamplifiers be extended?

No. If the cable is extended, measurement precision is lost.

Can calculations be performed with ZX-L-series
Smart Sensors (Laser Type), ZX-W-series Smart
Sensors (Microwave Type), and ZX-E-series
Smart Sensors (Linear Proximity Type)?

No. The ZX-L-series Smart Sensors (Laser Type), ZX-W-series
Smart Sensors (Microwave Type), and ZX-E-series Smart Sen-
sors (Linear Proximity Type) do not support calculations.

Is the ZX-SF-11 Interface Unit used with the ZX-
L-series Smart Sensors (Laser Type), ZX-W-
series Smart Sensors (Microwave Type), and
ZX-E-series Smart Sensors (Linear Proximity
Type) compatible with the ZX-T-series Smart
Sensors (Inductive Displacement Type)?

Yes, if the Interface Unit is version 2.0 or later. If the Interface Unit
is an earlier version, contact your OMRON representative.

(The Interface Unit version can be checked through the following

procedure.)

* Enter the version check command using a personal computer or
Programmable Controller.

* Check using the ZX-L-series and ZX-E-series Smart Monitor.

Why does an error occur and settings cannot be
made when teaching or directly inputting thresh-
old values?

Threshold values cannot be set using teaching or by direct input if
the following condition is not met:

* HIGH threshold value — LOW threshold value > hysteresis width

L@p' 77

When monitor focus is executed, why does an
error appear on the sub-display and the settings
cannot be made?

Monitor focus settings cannot be made when the distance
between the two specified points is not 1% or more of the mea-
surement distance.

Lﬁap.m

Can calculations be performed with 9 or more
Amplifier Units?

Contact your OMRON representative.

Can calculations be performed when Sensor
Heads with different measurement distances are
connected to 2 Amplifier Units?

Yes, if both Sensors are ZX-T-series Smart Sensors (Inductive
Displacement Type).

The change in the measured value displayed on
the Amplifier Unit was not the same as the actual
displacement. How do | correct this?

Use the span adjustment function to make the change in the
measured value agree with the actual displacement. You can also
try adjusting the mounting position of the Sensor Head (i.e., the
detection distance), or use the zero reset to match the values.

The Sensor Head has been broken. What needs
to be done?

If the Sensor Head is replaced with the same model, the original
settings will be available as soon as the new Sensor Head is
installed. (Only reset the span adjustment.)

The Amplifier Unit has been broken. What needs
to be done?

Just replace the failed Amplifier Unit with a new one. (The span
adjustment does not have to be reset. Reset the threshold values
and other functions.)

ZX-T
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Glossary

Term Explanation
Response The time it takes the ZX-T Sensor to output a value (either as linear output or judgement output) after
time it measures a distance.
The response time changes depending on the settings for the number of samples to average and the
calculations.
Measured The measurement result displayed on the main display of the Amplifier Unit in RUN and T modes.
value

The measured value is the value after all set processing has been completed, e.g., the number of
samples to average, calculations, hold, scale inversion, and zero reset.

B\ P47

Present value

The current measurement result for the target Amplifier Unit.

Some set processing, such as the number of samples to average and scale inversion, are reflected
in the current measured value, but calculation, hold, and zero reset settings are not.

Press the LEFT or RIGHT Key in RUN mode to display the present value on the sub-display.

LLap. 47

Linearity

The error in an ideal straight line displacement output when measuring the standard sensing object.
The linearity shows how closely the linear output maintains a linear relationship to the displacement
of the sensing object (i.e., it shows the accuracy of the linear output).

More precise linearity can be obtained with ZX-T Smart Sensors by performing span adjustment.

Lﬁap. 107

Hold

A function that holds specified measurement values such as the maximum or minimum value during
the sampling time and it outputs that value when the measurement is completed.

LLap. 71

Linear output

The linear output is analog data output from the linear output line. Either a current or voltage output
can be selected.

The linear output is made based on the display value and monitor focus settings.

The actual value output (the output value) can be displayed on the sub-display by pressing the LEFT
or RIGHT Key in RUN mode.

L@p. 47

Judgement “Judgement outputs” is a general term for the HIGH, PASS, and LOW outputs. The judgement out-
outputs puts are made in RUN and T mode based on the display values and the threshold, hysteresis width,
and timer settings. The judgement output is held while judgement output hold input is ON.
Measure- The range within which measurements can be made by the connected Sensor Head.
ment dis- — 126
tance LLQ P
Sampling The time over which the sensing object is measured when the hold function is being used.
period The sampling period is determined by the hold condition.
,i"g} p. 71
Warming up | Time it takes until the Sensor Head is ready to measure at the specified resolution after the power is
time turned ON.

With the ZX-T Sensor Head, W-UP is displayed on the Amplifier Unit sub-display until the Sensor
Head has warmed up.

ZX-T
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Specifications and Dimensions

ZX-TDA11/ZX-TDA41 Amplifier Units

suoisuawiq pue suonesyioads EERILIELEY,

“—. (Unit: mm)
N s= 3
67.3
133 |
44 4 D
o
5 00000000 o}
° S | seesees | = 2
Er 2525° ] T
o1
Vinyl-insulated round cable, Vinyl-insulated round cable,
5.1 dia., 10 conductors 13 36.8 5.2 dia., 10 conductors
(cross-sectional area of : (cross-sectional area of conductor:
conductor: 0.09 mm2, 0.09 mm2,
Insulator diameter: 0.7 mm) Insulator diameter: 0.7 mm)
Standard length: 0.1 m Standard length: 2 m
ZX-T
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ZX-TDA11

ZX-TDAM

Measurement
period

1ms

Possible settings for
number of samples
to average

(See note 1.)

1,2,4,8, 16, 32, 64, 128, 256, 512 or 1024

Linear output
(See note 2.)

Current output: 4 to 20 mA/F.S., Max. load resistance: 300 Q
Voltage output: +4 V (£ 5V, 1 to 5V, See note 3.), Output impedance: 100 Q

Judgement outputs
(3 outputs:
HIGH/PASS/LOW)

NPN open-collector outputs,
30 VDC, 30 mA max.
Residual voltage: 1.2 V max.

PNP open-collector outputs,
30 VDC, 30 mA max.
Residual voltage: 2 V max.

Judgement output
hold input

Zero reset input

ON: Short-circuited with 0-V terminal or 1.5V
or less
OFF: Open (leakage current: 0.1 mA max.)

ON: Supply voltage short-circuited or within
supply voltage of 1.5 V max.
OFF: Open (leakage current: 0.1 mA max.)

Timing input
Reset input
Functions
Measured value display Zero reset memory Clamp value setting
Present value display Initialization Key lock
Output value display Hysteresis width setting Peak hold
Set value display Scale inversion Bottom hold
ENABLE indicator Span adjustment Sample hold
Zero reset indicator Monitor focus Peak-to-peak hold
Power ON indicator Linear output correction Teaching
Judgement indicator Timing input Direct threshold value setting
ECO mode (A-B) calculations Self-peak hold
Display reverse (See note 4.) Self -bottom hold
Display digit limit (A+B) calculations Warming up display
Zero reset (See note 4.)
Indications Judgement indicators: HIGH (orange), PASS (green), LOW (yellow), 7-segment main display

(red), 7-segment sub-display (yellow), power ON (green), zero reset (green), enable (green)

Power supply

12 t0 24 VDC + 10%, Ripple (p-p): 10% max.

voltage

Current 140 mA max. with power supply voltage of 24 V (Sensor connected)
consumption

Ambient Operating and storage: 0 to 50°C (with no icing or condensation)
temperature

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Insulation
resistance

20 MQ min. at 500 VDC

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min

Vibration resistance
(destructive)

10 to 150 Hz, 0.7-mm double amplitude 80 min each in X, Y, and Z directions

Shock resistance
(destructive)

300 m/s2 3 times each in six directions (up/down, left/right, forward/backward)

Connection method

Prewired (standard cable length: 2 m)

Weight (packed
state)

Approx. 350 g

Materials

Case: PBT (polybutylene terephthalate), Cover:

Polycarbonate

Accessories

Instruction sheet

ZX-T

Operation Manual
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Notes: 1. The response speed of the linear output is calculated as the measurement period x (No. of samples to
average setting + 1).

The response speed of the judgement outputs is calculated as the measurement period x (No. of samples
to average setting + 1).

2. The output can be switched between current output and voltage output using a switch on the bottom of the
Amplifier Unit.

3. Setting is possible via the monitor focus function.

4. A Calculating Unit is required.

ZX-T
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ZX-TDSLILIT Sensor Heads

(Unit: mm)
Sensor Heads
ZX-TDSO01T ZX-TDS04T/04T-L
. & . ;
S s & S
© ot 10 o5
< (o < «
! — ] |
R1 Measurement range: SR1.5 l1\/l4egsiur?8ment_r$Sge:
- 11.2t0 12.2 (TYP) : 91018.9 (TYP)
57141 86+1.5
ZX-TDS10T Right-angle Adapter
7.8
123
0
84.5 2 3
]
Bwe— —
£ I
K 35
hel
«© 6.8 dia.
ZX-TDS10T-V
129.5
26 84.5
22.17 573
s
S B
0 ©
SR1.5 *
o
e
[ee]

ZX-TDS10T-L
132.15

28.5 84.5

24.2

ZX-TDS10T-VL

124.5

21 84.5
15
|._.
1.8

J=1
8 dia., H6
: :-\\MIH_E
(o]
suoisuawiq pue suonesyioadsg EERIIELLN

8 dia., H6
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a1

.10
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Preamplifier
(Same for all models)

Round vinyl-insulated shielded coaxial cable,
3 cores, 3.7 dia.
Standard length: 2 m 9 46

Y 0000 j

15 dia.

97+1

16

D_ - (I ‘l
0000
[ I
Round vinyl-insulated coaxial cable,

19 cores, 5.1 dia.
Standard length: 0.2 m

Preamplifier
(with Mounting Bracket)

16

O I =

28.1

7.8 84.8

suoisuawiq pue suonesyioads EERILIELEY,
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Preamplifier Mounting Bracket

ZX-XBT1
Four, R1.6
48
s T A |
E=o—" 7
e =
2]
(91.1)
s (16.4)

f—— 29 —»
\ | |
(28.1)
o)
(11.8)
! 78

84.8 -

-

ZX-XBT2 (for DIN Track mounting)

L
1l o O Qo |
| —

M3x8 Pan-head screw
(with M3 spring washer)

(91) |
75
le——29 — |
(2‘8)
{ T
(11.8)
]
I10
1.8 1.(»3~—\E
T 9.4
35.3 1.4
58
84.8

Two, M3

E2710.1 lﬁ

Mounting Holes

(16)«-‘

ZX-T
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ZX-TDSO01T ZX-TDS04T ZX-TDS04T-L
Applicable Amplifier Unit ZX-TDA11/ZX-TDA41
Measurement distance 1 mm 4 mm
Maximum actuator travel distance Approx. 1.5 mm Approx. 5 mm
Resolution (*1)(*2) 0.1 um
Linearity (*2) 0.3 %F.S.
Operating force (*3) Approx. 0.7 N Approx. 0.25 N
Degree of protec- | Sensor Head IP67 IP54
tion (IEC60529 | preampiifier | IP40
standard)
Mechanical durability 10,000,000

Ambient temperature

Operating: 0 to 50°C (with no icing or condensation)
Storage: —15 to 60°C (with no icing or condensation)

Ambient humidity

Operating/storage: 30% to 85% (with no icing or condensation)

Temperature influ- | Sensor Head 0.083 %F.S./°C 0.01 %F.S./°C
ence (*4) Preamplifier 0.01 %F.S./°C
Materials Sensor Head Stainless steel
Rubber boot Fluorocarbon rubber Silicon rubber
Preamplifier Polycarbonate resin
Mounting Stainless steel
Bracket
Weight Approx. 100 g
Accessories ZX-XBT1 Preamplifier Mounting Bracket, Instruction Sheet

F.S.: Full scale of measurement distance

-c> Notes: 1. The minimum value that can be read when the ZX-TDA11/41 Amplifier Unit is connected (No. of samples
§ to average: 256).
s 2. The value at Ta = 20°C
o
L 3. The typical value at the center of the range of movement.
.g’ 4. The typical value at the center of the measurement distance.
']
o
=
2
= ZX-TDS10T ZX-TDS10T-V ZX-TDS10T-L ZX-TDS10T-VL
]
3 Vacuum retract (VR) and air push No VR No VR/AP
Y (AP) supported.
3
Q Measurement distance 10 mm
g Maximum actuator travel distance 10.5 mm
o Resolution (*1)(*5) 0.4 um
2 Linearity (*2)(*5) +0.5% F.S.
a Operating force(*3) Approx. 0.7 N Approx. 0.6 N Approx. 0.065 N | Approx. 0.09 to
141N
Air pressure Vacuum retract | --- -0.55 to -0.22 to
—0.70 bar —0.5 bar
Air push - 0.125to 2 bar

ZX-T
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ZX-TDS10T ZX-TDS10T-V ZX-TDS10T-L ZX-TDS10T-VL
Degree of Sensor Head IP65 IP50
protection Preamplifier IP40
Mechanical durability 10,000,000 operations min.
Ambient temperature Operating: 0 to 50°C, Storage: —10 to 60°C
Ambient humidity Operating/storage: 35% to 85% (with no icing or condensation)
Temperature Sensor Head +0.01%F.S./°C
influence (*4) Preamplifier +0.01%F.S./°C
Vibration resistance 10 to 55 Hz, 0.35-mm single amplitude 50 min each in X, Y, and Z directions
Shock resistance 150 m/s2 3 times each in six directions (up/down, left/right, forward/backward)
Connection method Junction connector (between Sensor Head and Preamplifier: 2 m, between
Preamplifier and Connector: 0.2 m)

Weight (Packed) Approx. 100 g
Materials Sensor Head Stainless steel

Rubber boot Viton None None

Preamplifier Polycarbonate

Mounting Stainless steel

bracket
Accessories Instruction Sheet, ZX-XBT1 Preamplifier Mounting Bracket, Right-angle

Adapter (*6)

Notes: 1. This indicates the deviation width (£3 o) in the linear output (i.e., voltage output) when the Sensor is con-
nected to the ZX-TDA.
This is the value 30 minutes after turning ON the power supply with the average number of operations set
to 1024. The display (i.e., the minimum value that can be read) will show 1 um.

2. Linearity is the error from the ideal line.
3. The typical value at the center of measurement when the standard included Actuator is attached and

secured facing downward.

- ZX-TDS10T or ZX-TDS10T-V: The measurement capability will decrease if the Sensor is mounted hori-
zontally or facing upward.

- ZX-TDS10T-L: Only facing downward mounting is possible.

4. Temperature influence is the typical value at the center of the measurement distance.
5. This is the value for an ambient temperature of 23°C.
6. The Right-angle Adapter is an accessory for the ZX-TDS10T.
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ZX-CAL2 Calculating Unit

(Unit: mm)
249
L
s
\_U_Ii
®
3 g .

o~ ®

T:u
5 36.7
Applicable Amplifier Units ZX Series

Current consumption

12 mA max. (supplied from the Smart Sensor Amplifier Unit)

Ambient temperature

Operating: 0 to 50°C, Storage: —15 to 60°C (with no icing or condensation)

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Connection method

Connector

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min

Insulation resistance

100 M€ (at 500 VDC)

Vibration resistance (destructive)

10 to 150 Hz, 0.7-mm double amplitude 80 min each in X, Y, and Z directions

Shock resistance (destructive)

300 m/s2 3 times each in six directions (up/down, left/right, forward/backward)

Materials

Display: Acrylic, Case: ABS resin

Weight (packed state)

Approx. 50 g

Accessories

Instruction Sheet

ZX-T
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ZX-SF11 Interface Unit

(Unit: mm)

i:.
L
11.7
30

6.55

336 | 673 42

46

Vinyl-insulated round cable, 5.2 dia.
Average length: 0.5 m

Connector pin arrangement
2 3 4 5

L
oéc{
/i/ R

6 7 8 9

Pin No. Name
N.C.
RD
SD
N.C.
SG
N.C.
N.C.
N.C.
N.C.

Ol N[~ |wW|IN|—=

ZX-T
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Power supply voltage

12 to 24 VDC £10%, Ripple (p-p) 10% max.
Supplied from Amplifier Unit

Current consumption

Power supply voltage: 12 V, Current consumption: 60 mA max.
(Excluding Amplifier Unit current consumption and output current.)

Connectable Amplifier Units

ZX Series

No. of Amplifier Units con-
nectable

Up to 5 (Two Calculating Units max.)

Communica- | Communica-
tions functions | tions port

RS-232C port (9-pin D-sub connector)

Protocol CompoWay/F

Baud rate 38,400 bps

Data config- | Data bits: 8, Parity: None; Start bits: 1
uration

Stop bits: 1, Flow control: None

Indicators

Power ON (green), Communicating with Sensor (green), Sensor communications
error (red)
Communicating with external terminal (green), External terminal communications
error (red)

Protection circuits

Reverse power supply wiring protection

Ambient temperature

Operating: 0 to 50°C, Storage: —15 to 60°C (with no icing or condensation)

Ambient humidity

Operating and storage: 35% to 85% (with no condensation)

Dialectic strength

1,000 VAC, 50/60 Hz for 1 min

Insulation resistance

20 MQ min. (at 500 VDC)

Case materials

Case: PBT (polybutylene terephthalate), Cover: Polycarbonate

Weight (packed state)

Approx. 350 g

ZX-T
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Characteristic Data

Output Characteristics (Voltage/Current Output)

ZX-TDSO01T/TDS04T-L/ZX-TDS10T-L1L]

T
| ! |
- AV | — € ~ —20mA,
=} | 3 o | | 3
o i (o i i o
= | = | | =
5 | 5 S | S
o 3 o 9 3 3 o
[J) -—
S T | S i 17 &
g | s £ | =
S <3 | 3
| | |
oV 1 1 12 mA
| | |
| | |
| | |
| | |
| | |
| | |
- i - i -
! ! !
| | |
| | |
| | |
| | |
4V A — Center | - 4mA
| | |
| 1 | 1 |
—0.5 mm 0mm +0.5 mm
(=2 mm)*1 (+2 mm)*1
(-5 mm)*2 (+5 mm)*2

Measurement distance (F.S.)

*1 The value for the ZX-TDS04T/TDS04T-[.
*2 The value for the ZX-TDS10T/TDS10T-[IC1.

*3 Displacement direction

- &2+
(Released)| (Pushed)
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Quick Reference for Displays

Using the Quick Reference

Items in the Display column marked with an asterisk (*) appear on the sub-display. All other
items appear on the main display.

Display Details Pages
AlRZ2DAR A20mA | The meaning of this display item depends on the selected functions.
Monitor focus/First point setting (for current output) p. 81
Linear output correction/First point offset (for current output) p. 85
F{ “ ) A 4V The meaning of this display item depends on the selected functions.
Monitor focus/First point setting (for voltage output) p. 81
Linear output correction/First point offset (for voltage output) p. 85
-k () |AB 2-sensor operation/A-B p. 90
Mok () |AB 2-sensor operation/A+B p. 90
Ll () |ALL Displays all of the special menu. p. 48
ok AVE Number of samples to average setting p. 70
Blh “rk B 4mA | The meaning of this display item depends on the selected functions.
Monitor focus/Second point setting (for current output) p. 81
Linear output correction/Second point offset (for current output) p. 85
= M B4V The meaning of this display item depends on the selected functions.
Monitor focus/Second point setting (for voltage output) p. 81
Linear output correction/Second point offset (for voltage output) p. 85
~ ko=t () |B-H Hold/Bottom hold p. 71
§ C e - R CALC Calculation setting for adjacent Sensors p. 90
=]
% ch R CLAMP | Clamp value setting for non-measurement p. 88
o
c L AP (%) | CLAMP | Non-measurement setting/Return output to clamp value p. 88
%‘ cL 'S E () |CLOSE |Hides the special menu. p. 48
x =
- Dot iy ik DIGIT Number of digits setting for main and sub-displays p. 102
(]
c'_g" Y DREV Reverses position of main and sub-displays. p. 103
o p—
g o = (%) | DISP Displays display-related functions from special menu. p. 48
o =
3 E oo ECO Reduces power consumption by reducing main and sub-display lighting. p. 105
= =
o Efnn'_”: EROUT | Error output setting. p. 98
(2]
=3 Ekec (M |ETC Displays functions other than display- and output-related functions from p. 48
2 special menu.
(7]
FIFacits FOCUS |Measured value output range setting p. 81
ZX-T
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Display Details Pages
R ) H-HYS | Hold/Trigger mode/Seli-trigger hysteresis width setting. p. 71
Fom H-LVL Hold/Trigger mode/Self-trigger level setting. p. 71
Fooi ol HOLD | Hold setting b. 71
45 HYS Hysteresis width setting p. 80
T INIT Initialization of settings p. 109
o INV Positive and negative value inversion p. 75
HEEP () |KEEP Non-measurement settings/Hold output p. 88
= L-ADJ Linear output offset value setting p. 85
= () [mA Special, monitor focus, and current output setting p. 81
R () | MAX Non-measurement settings/Clamp value/Maximum p. 88
ek () |P-H Hold/Peak hold p. 71
P - (%) |PPH Hold/Peak-to-peak hold p. 71
" E 'E. E = RESET | Output data settings for non-measurement p. 88
- ESE L () |RESET |RUN or T mode/Resetting input p. 34
S-k () |SH Hold/Sample hold p. 71
Sk - ()| SB-H Hold/Self-bottom hold p. 71
S e () |SET Displays output-related functions from the special menu. p. 48
S -k () |SP-H Hold/Self-peak hold p. 71
=P SPAN Setting for correcting the distance value on the display p. 107
R SPCL Special menu item p. 48 %:D
Displays monitor focus and other special functions e
o
CERad STAND | Enable/disable setting for error output. p. 98 §
oA U ()| TIMIG RUN or T modes: Input timing p. 34 o
c
mh VOLT Special, monitor focus, and voltage output setting p. 81 (2
oo W-UP Displayed during warm-up p. 36 %
- et —h
E P 'E. - ZRDSP | Offset value input for zero reset p. 94 g
- <~ < =
S ZRMEM | Setting to save or clear measured values at zero reset p. 95 8
-
o
-
=
[72]
©
D
<
»n
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F
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description ........cccevveeennienee e 42 s
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function transition charts. ................ 47 mode SWitCh........ccoovvviieiiiei e,
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No. of samples to average................ 70 inputting directly .........ccccocineeernnns 78
non-measurement settings ................ 88 position teaching 79
numerals Sition teaching ..............ooeveivneer,
) SWItCH . 21
Changing .....ceveeveevereee e 46 timing
INPULIINE cocovveieeeii s 34
(0] troubleshooting ........ccccceveeeeieeneane. 115
output cable .......cccooiiiiiiie,
output compensation... w
output settings..........ccoeevciiniiieiiienes Warming up ............. 9,17, 36, 37, 133
wiring
P
PASS judgement output line............... 34 Z
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S
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conNections..........cevveceeeee e, 30
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Revision History

A manual revision code appears as a suffix to the catalog number at the bottom of the front
and back covers of this manual.

(Cat. No. E346-E1-04 )

f

Revision code

Revision code

Date

Revised contents

01

Jan. 2004

Original production

02

June 2004

Page 38: Diagram added for PNP Amplifier Unit.

Page 83: Paragraph added before example, numeric values in example changed,
and graph added.

Page 84: Numeric values at top of page changed and graph added.
Page 86: Values on display illustrations changed.

Page 119: Model number added to heading.

Page 120: Specifications added for the ZX-TDA41.

Page 124: Model number added at top of table.

02A

February 2005

The warranty and liability information at the beginning of the manual was replaced.
The following change was also made.

Page 20: ZX-TDA11 changed to ZX-TDA11/41 in diagram.

03

October 2005

Pages 7 and 8: Power supply and wiring precaution added.

Page 8: Model number restriction added to third power supply and wiring
precaution.

Page 9: Model number restrictions and precaution added to end of Sensor Head.

Page 26: New model of Mounting Jig added and text for previous Mounting Jig
altered.

Page 33: Information added to second CHECK information.

Page 108: CHECK information added at beginning of Actuators.

Page 118: Sensor Head diagrams added.

Page 109: Model number restriction added to Replacing Actuators.

Page 120: Repeat accuracy information and related note deleted. Table added.
Page 124: Model numbers added and text between figures changed.

04

July 2006

Page 46: Error output display added.
Pages 96 and 125 to 127: Information on error output function added.
Page 126: Changed vacuum retract air pressure for ZX-TDS10T-VL in table.
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