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Introduction

Thank you for purchasing an OMRON ZX-E-series Smart Sensor (Inductive
Displacement Type). We hope you will fully utilize this product and its performance
for many years to come.

This manual describes the functions, performance, and application

methods of a ZX-E Smart Sensor. To ensure safety, read this manual carefully before
using the Sensor. In addition, keep this manual in an easily accessible location

for quick reference when needed.
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PREFACE

Terms and Conditions Agreement

Warranty, Limitations of Liability

B WARRANTY
@®Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other
period expressed in writing by Omron). Omron disclaims all other warranties, express or
implied.

@®Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE
OF THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED
THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses
based on infringement by the Products or otherwise of any intellectual property right.

@®Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or replacement thereof)
the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer
an amount equal to the purchase price of the non-complying Product; provided that in no event
shall Omron be responsible for warranty, repair, indemnity or any other claims or expenses
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. Return of any Products by Buyer must be approved in writing by
Omron before shipment. Omron Companies shall not be liable for the suitability or unsuitability
or the results from the use of Products in combination with any electrical or electronic
components, circuits, system assemblies or any other materials or substances or
environments. Any advice, recommendations or information given orally or in writing, are not to
be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published
information.

ZX-E

Operation Manual 7



8

PREFACE

B Limitation on Liability; Etc

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

Further, in no event shall liability of Omron Companies exceed the individual price of the
Product on which liability is asserted.

Application Considerations

W Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or
regulations which apply to the combination of the Product in the Buyer’s application or use of
the Product. At Buyer’s request, Omron will provide applicable third party certification
documents identifying ratings and limitations of use which apply to the Product. This
information by itself is not sufficient for a complete determination of the suitability of the
Product in combination with the end product, machine, system, or other application or use.
Buyer shall be solely responsible for determining appropriateness of the particular Product with
respect to Buyer’s application, product or system. Buyer shall take application responsibility in
all cases.

NEVER USE THE PRODUCT 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(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

B Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable
Product, or any consequence thereof.

Disclaimers

B Performance Data

ZX-E

Data presented in Omron Company websites, catalogs and other materials 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 user must correlate it to actual application
requirements. Actual performance is subject to the Omron’s Warranty and Limitations of
Liability.
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PREFACE

B 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 part 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 part
numbers may be assigned to fix or establish key specifications for your application. Please
consult with your Omron’s representative at any time to confirm actual specifications of
purchased Product.

B Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate;
however, no responsibility is assumed for clerical, typographical or proofreading errors or
omissions.

ZX-E
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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.

H 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.

B Applicable standards
* EN61326-1

* Electromagnetic environment: Industrial electromagnetic environment
(EN/IEC 61326-1 Table 2)

* There may be cases that current output or voltage output fluctuate within £3 times of
resolution when a sensor is experienced electromagnetic interference.

H Others

*The ZX-L-series Smart Sensors (Laser Type), ZX-W-series Smart Sensors (Micro-
wave Type), and ZX-T-series Smart Sensors (High-precision Contact Type) are not
compatible. Do not use ZX-L-series, ZX-W-series, or ZX-T-series Smart Sensors
together with ZX-E-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-E
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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:
¢ Locations where the ambient temperature exceeds the rated temperature range
* Locations 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
¢ Locations subject to direct sunlight
e | ocations subject to exposure to water, oil, chemicals, etc.
* Locations subject to strong electromagnetic or electrical fields
e | ocations subject to water vapor

Installation and Handling of Components

B Power Supply and Wiring

* The total length of the Sensor cable or Amplifier cable must be 10 m or less.
Use a ZX-XCLJA Extension Cable (order separately) if required to extend the cable
from the Sensor. Use a shielded cable to extend the Amplifier cable. The shielded
cable must be the same as that of the Amplifier cable.

* When using a commercially available switching regulator, ground the FG (frame
ground) terminal.

* If 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.

B Warm-up

After turning ON the power, allow the Smart Sensor to warm up for 30 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.

B 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-E
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How to Use This Manual
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Page Format

Display Area

o
eeeeeeeeeoS€CHONTitE S
: . . . =
: Main Heading in g
LY a Section ®
sl " Indicates page contents. =
AdjUStING LiNEarity <= - - == -« e remmmmmmmmmeaaaanaa 4 o
ZX-E Smart Sensor linearity is adjusted before shipment, however  __~ f Q !J_tl_l_r_]_e_ _________________________ §
more accurate linearity can be obtained by adjusting linearity again d | . 5
for the actual sensing objects and operating environment. PI’OVI es an outline or _glVeS a cC
flowchart of the operation de- L
Selecting Sensing Object Material <= ============-=-=--- JPCEES Nt scribed under the main heading.
Il @ Ay . -
B DETELEEEE LT PEEEPEEEEPEPCEPEEERES . -: . Sub-heading
. | 4 tmmemssssssssssse ascmsmmmemmmmnnn
: This section describes how to set the sensing object material. : . > '
o e : Index Label
: N To use the default linearity adjustment after changing materials, : g S S L L EEE LR
N ()' select the material and then select Adjust. [ é‘ ' GiVeS the SeCtion number and
v cHeckt E) VP oE . -
.. Ry ,i.‘ | subject matter.
Function Outline and
Changing to T Mode 4""'"'"'""""""""""""'! ’\ SUggEStIOnS
1. Set the mode switch to T. C__=] '
: Operation
2. Set the switch to the threshold value to ”@L Tommme— ----------F-) ------------------------------
be set. Indicates the operation to be
performed next.
3. Press any Cursor Key. Q
The first digit of the threshold value displayed on GUD
the sub-display will flash and direct input will be
enabled
4. Change the threshold value with the Cursor @/D :
Keys. .
o 1! Tocancel the ﬁe\ected sem;wg,‘ u'se theé_EFT Q / U :
] 2 s tho LEFT Key again. he dispay il :
CHECK! "eturn to the current setting. '
S S
* operation Mana | 31

Shows the display status after
a step in an operation.

:Keys and Switches

N LLLLLEEE B

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 L L L L LT )

*This page does not actually exist in
this manual.

ZX-E
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i Notation
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g B Menus
o Iltems that appear on the digital displays are set in ALL-CAPS.
&
D
_|
2 M Procedures
5 The order for the procedures is indicated by numbered steps.
=
L

B Visual Aids

W "

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

<) highlights important performance information.
CHECK!

d?} Indicates pages with relevant information.

@ Indicates useful information for when problems arise.
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Section 1
FEATURES

ZX-E Features

The ZX-E Smart Sensor measures the distance between the Sensor Head and the sensing

o object.
Q9
5' . . .
i Example: Detecting the Bottom Deadpoint on a Press Machine
N
n
m
T
[}
2
[
®
2}
Measurement detail
Sensing object
v
— Distance
A
Measurement output
Judgement outputs
ZX-E
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Section 1
FEATURES

Useful Notification Function

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.

N—
ﬂ E§ See page 41.

POWER |[A3{®] ENABLE
]

E}
2

J
sain1ead 3-XZ RRILIREIS

Below specified
resolution

. 0 A -
8 -II
we W o VOVHE
“a M7
4 h

The sub-display flashes
W-UP during warm-up.

Fluctuation of measured value

>
Warming up Warming up
in progress completed

Time lapsed after power up (min.)

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.

ZX-EDA
ce

ZX-E
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Section 1
FEATURES

B Simple Linearity Adjustment

Place the sensing object at specified distances and simply press the ENT Key to exe-
cute precise linearity adjustment. Time-consuming offset and range adjustments are
not required.

0
D
Q Precise adjustment is also possible for non-ferrous sensing objects.
g N—
= ﬂ E§ p. 54
X
0,
o 0% 50% 100%
7 — |
[
®
2}

Rated measurement
distance

B Simple Calculation Settings

Use a Calculating Unit to simply measure thickness and sum and difference calcula-
tions between two measurements.

[(E\ p. 116

=

J—— Calculating Unit

Thickness :%Q

ZX-E
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Section 1
FEATURES

Mutual Interference Prevention for Closely Mounted
Sensor Heads
The Smart Sensor has a mutual interference prevention function which allows multiple

Sensor Heads to be mounted close to each other. This function is supported for up to
five Sensor Heads by using ZX-CAL2 Calculating Units.

)

p. 26 and p. 120

" <v€~

sainjesaq 3-xZ PIIeES

43

— Calculating Units

ﬁt‘Jﬂl‘Jﬁt‘Jﬁt‘Jﬂ

€3

43

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.

ZX-E
Operation Manual 19



. 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.

N—
=\ p. 24

Extension Cable

sainyesaq 3-xZ IIIeEN

Upto8m

ZX-E
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Section 1
FEATURES

Monitoring Measurement Status

B Resolution Display for Sensing Object

The resolution can be displayed, allowing judgements to be made about detection mar-
gins while viewing the resolution value.

[Z) p.51

Deviation to
be detected

Resolution

B Confirm Measurement Status on a Personal Computer

Use an Interface Unit and Smart Monitor V2 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.

N—
=\ p. 24

Interface Unit Amplifier Unit

Smart Monitor V2

ZX-E

Operation Manual
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Section 2
PREPARATIONS FOR MEASUREMENT

Basic Configuration

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

oV

ZX-L-series Smart Sensors (Laser Type) and ZX-E-series Smart Sensors (Inductive Displacement Type) are

<y not compatible. Do not use ZX-L-series and ZX-E-series Smart Sensors together.
CHECK!

— Basic Configuration—-

Smart Monitor
(software)

ZX-SW11EV2
(Version 2.0 or later)

Sensor
Heads

Controls Amplifier ZX-EDLICIT

Units from a ZX-EMLICIT

personal computer ZX-EVLCIOIT

and monitors

measured values. Sensor Heads
detect the

uoneinbiyuod oi1seqg FANIREIS

sensing objects.

LLap. 30

Personal
computer
Extension
Cables

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

Used between
Sensor Heads and
Amplifier Units.

Amplifier Units

ZX-EDA11 or
ZX-EDA41

Process measure-

ments and output Calculating Units

Interface Unit

ZX-SF11
(Version 2.0 or later)

Used when measurement results.
connecting a '1\22 ZX-CAL2
personal computer. p. 25 Used when connecting
< multiple Amplifier
Units.

e Perform calculations.
e Prevent mutual
interference

Lﬁa

p. 35

LLap. 37

Power Supply

12 to 24V DC (+10%)

ZX-E
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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

o S g7 Py ' ENE
(11) Main display
/ / (14) Mode switch
(12) Sub-display (13) Threshold switch

(1) The input cable connects the Sensor Head.

suonoun4 pue saweN ued FANILER

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

Current/voltage
output selector

Voltage output

1

Current output

N—
Monitor focus settings are also required when switching the output. ﬂ E§ p. 103
(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 measurement dis-
tance.

(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.
Lta Reading Displays, p. 47
(13) The threshold switch selects whether to set (and display) the HIGH or LOW threshold.
(14) The mode switch selects the operating mode. Lﬁa Switching Modes, p. 46

(15) The Control Keys set measurement conditions and make other settings.
,Z\E}’ Key Operations, p. 48

ZX-E
Operation Manual 25
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. Sensor Heads

Sensor head

~L
—~~

Display (3)

%* Display Detail

ZX-E

Operation Manual

Preamplifier

Connector
Connects to Amplifier Unit.

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

Connector indicators
Light when Calculating Unit is connected
to Amplifier Units.

C

7

M

_J

| S— )



Section 2
PREPARATIONS FOR MEASUREMENT

Interface Units

Display ()

* Display Detail

suonoun4 pue saweN ued FANILER

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

"

N

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

(1) The communications connector connects the communications cable to the computer.
(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 personal computer.
ERR: Lights if an error occurs during communications with the computer.

ZX-E
Operation Manual 27



Section 2
PREPARATIONS FOR MEASUREMENT

Installing the Amplifier Unit

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

DIN Track (order separately)

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

End Plates (order separately)
PFP-M

nun Jeyidwy ayy Buljeisu] fATIEE

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

R

Always hook the connector end of the Amplifier Unit on the DIN Track first. Mounting strength
<=y may decrease if the output cable end is hooked on the DIN Track first.

CHECK!

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

2]
®
0
=,
<)
-
N

nun Jayldwy syi Buijeisul
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Section 2
PREPARATIONS FOR MEASUREMENT

Installing Sensor Heads

This section describes how to install Sensor Heads and Preamplifiers.

\\ll

= R Fasten the connector so that it is not subjected to vibration or shock.

=

CHECK!

Sensor Heads

M Installation
1 ZX-EDLILIT Sensor Heads (Non-threaded Type)

Mounting Bracket (order separately)

Y92E-F5R4 (for 5.4 mm dia.) &

When using a set screw, tighten the screw to a torque of 0.2 N-m or less.

speaH Josuas Buljjeisu] FAVIREIS

Mount the Sensor Head as shown in the following diagram.

(Unit: mm
Set screw hole | A Model A
ZX-EDR5T 9to 18
ZX-EDO1T 9to 18
ZX-EDO2T 11to 22

1 ZX-EMUILIT Sensor Heads (Threaded Type)
The tightening torque for the threaded type (ZX-EMLICIT) is shown in the following

table.
Model Strength
(torque)
ZX-EM02T
15 N-m
ZX-EMO7MT
ZX-EMO2HT 5.9 N-m

\\ll

\G\} When using the ZX-EMO2HT, consider the thermal expansion caused by the rise in temperature
=) of the sensing object, and make sure that the sensing object does not touch the sensing surface.
CHECK! Even when operated within the specified temperature range, using in locations subject to
extreme temperature fluctuations may result in deterioration of Sensor characteristics.

(NN

\

= R When using the ZX-EMO2HT, make sure that the bending radius of the cable from the Sensor
<=y Head is 8 mm or greater .

CHECK!

ZX-E
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Section 2
PREPARATIONS FOR MEASUREMENT

H Installation Distance

Mount the Sensor Head so that the distance between the Sensor Head and the sens-
ing object is approximately half of the measurement distance.

Example: ZX-EDO1T Sensor Head
Measurement distance: 0 to 1 mm

=t

Sensing object: Ferrous object 18 x 18 mm or larger

RN Use a ferrous sensing object larger than a standard sensing object. If a smaller-than-standard

~ sensing object or a non-ferrous object is used, the predetermined characteristics may not be
q obtained.

CHEGK! ,l\g\ Characteristic Data (Reference Value), p. 148

M Influence of Surrounding Metal

Separate the Sensor Head from surrounding metals by at least the distances shown in
the following diagram.

Dia. A

(Unit: mm)

Model Dia. A B
ZX-EDR5T 8 9
ZX-EDOL1T 10 9
ZX-EDO2T 12 9
ZX-EMO2T 12 9
ZX-EMO7MT 55 20
ZX-EV04T 16x32 4.8
ZX-EMO2HT 18 9

ZX-E

Operation Manual
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Section 2
PREPARATIONS FOR MEASUREMENT

Bl Mutual Interference

When using multiple Sensor Heads, separate each Sensor Head by the minimum dis-
tances shown in the following diagram.

“
:‘ The distance between Sensor Heads can be further reduced when the Sensor Heads are side by
€| side if the mutual interference prevention function is used.

e V\E‘ Performing Calculations, p. 116

e Face to face e Side by side
A — ——
| :

(Unit: mm)
B
Model A Mutual Interference Prevention Function
Used Not used

ZX-EDR5T 5 3.1 20
ZX-EDOL1T 10 5.4 50
ZX-EDO2T 20 8 50
ZX-EMO2T 20 10 50
ZX-EMO7MT 100 30 150
ZX-EV04T 80 14 50
ZX-EMO2HT 20 12 50

ZX-E
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Section 2
PREPARATIONS FOR MEASUREMENT

Preamplifiers

M Installation
Use the enclosed Preamplifier Mounting Bracket.
“
Y The Preamplifier can also be mounted to 35-mm DIN Track.
Q Use the ZX-XBE2 Preamplifier DIN Track Mounting Bracket (order separately) when mounting

CHEEKI the Preamplifier to DIN Track.

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

Mounting Dimensions (Unit: mm)
27+0.1 | Two, M3 holes

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=

ZX-E
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Section 2
PREPARATIONS FOR MEASUREMENT

Connections

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

(AN}
N Turn OFF the power supply to the Amplifier Unit before connecting or removing components. The Smart Sen-

Q{ sor may malfunction if components are connected or removed while the power is ON.

o >

o CHECK!

=

(@]

=]

N

0O

S Sensor Heads

=]

)

o

(=4

o

] AV . -

n N Do not touch the terminals inside the connector.
CHEEK!

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

w g ] = | == ]]:(Z

ZX-EDA

B Removal Method

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

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

Q! aged.

z

CHECK!

Connector ring

4

\\ll

= Q) All settings on the Amplifier Unit will be cleared when the Sensor Head is replaced with a differ-
<) ent model.
CHECK!
ZX-E
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Section 2
PREPARATIONS FOR MEASUREMENT

Calculating Units

Use a Calculating Unit to connect Amplifier Units when making calculations between
Amplifier Units and to prevent mutual interference between Sensor Heads.

The number of Amplifier Units that can be joined depends on the functions being used.

Function No. of Connectable Amplifier Units
Calculation 2
Mutual interference prevention 5

NN
\
b Q) Provide power to all connected Amplifier Units.

=z

CHECK!

SUONO3UUOD pALV[elileISIN

B Connection Method

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-E
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B Channel Numbers of Amplifier Units

The following diagram shows the channel numbers when multiple Amplifier Units are
connected.

omRrRon omRrRon omRrRon

ZX-EDA ZX-EDA ZX-EDA
€3 e
e i [
CH5 CH4 CH3 CH2 CH1

ZX-E
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Section 2
PREPARATIONS FOR MEASUREMENT

Interface Units

Use an Interface Unit to connect a personal computer to the Smart Sensor system.

Bl Connection Method

SUONO3UUOD pALV[elileISIN

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.

(AN}
N When multiple Amplifier Units are used, connect the Interface Unit to the Amplifier Unit with the

Q{ highest channel number.

=z

CHECK!

ZX-E
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Section 2
PREPARATIONS FOR MEASUREMENT

Wiring Output Cables

The following diagram shows the wires in the output cable.

XN
Ny Wire the output cable correctly. Incorrect wiring may damage the Smart Sensor.

Q (Pay particular attention to prevent contact between the black wire (linear output) and other wires.)
Use the blue wire (0 V) for the power supply, and the shield wire (linear GND) together with the black wire (lin-

CHECK!
ear output) for the linear output. Always ground the linear output even when the linear output is not used.

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

Shield

Orange
Purple (10) Timing input

(11) Reset input

(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 I/O
terminal for all 1/O 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.

CHECK!
(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.

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

(5) The LOW judgement output outputs LOW judgement results.

(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.

:\ ‘!« Use the shield wire for the linear output. Do not use it in the same way as the blue wire (GND)
for the power supply.
=y * Always connect the blue wire (GND) even when the 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.

) "
~ When setting threshold values while connected to external devices, turn ON the Amplifier Unit's
Q 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.

(20) 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.

ZX-E
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. /O Circuit Diagrams

B NPN Amplifier Unit

| 12 to 24 V DC

|
| » Brown 12t0 24V DC
D | O |
i
' . Load
i HIGH judgement
White  output
T P | Load
—L)\ T (P Green PASS judgement output I Load
I) by A Gray LOW judgement output
NG |) Q a
N o T
| A Blue GND (0V)
- h
S /\N\/ ¢ Pink Judgement output hold input /C
5 :
= Purple  Timing input
A o e o
9] |
IS W\/ ~ Orange Zero reset input o/C
b
A ¢ Red  Resetinput /O
i
Current output!
(41020 mA)
Current/voltage | Black Linear output
output selector I |
o
Voltage . Current output: 300 Q
100 Q urrent output: max.
output | Load| yoltage output: 10 kQ min.
*4V) 1 Shield  Linear ground I
|

ZX-E
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B PNP Amplifier Unit

ZX-E

Internal circuit

Operation Manual

| , Brown 12t024VvDC
P/T |<_Q
N | White El'thp':t‘“dgeme"t 1210
24
r Y _ L |Vbc
I\| A~ Green  PASS judgement output
Y | Load|—
. Gray LOW judgement output
O ] | Load
NN | Load
OI Blue  GND (0V) i
|
L Pink Judgement output hold input
A S o
L Purple Timing input
Wy &Pupie_Timing e o
l .
W\/ o Orange Zero reset input / o
| .
/\N\/ ~_Red Reset input /C
T
[
Current output!
(4 to 20 mA) |
Current/voltage | Black Linear output
output selector 0 |
o]
Voltage .
100 Q ! Current output: 300 Q max.
?fjp\l;)t | Load Voltage output: 10 kQ min.
- A Shield  Linear ground [
e ————— .



Section 2
PREPARATIONS FOR MEASUREMENT

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 5 to 15 minutes. When warming
up has been completed, the normal display will be shown.

(AN}
Sq 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-
ments, wait until warming up has been completed.

CHECK!

ZX-E

Operation Manual
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Section 3
BASIC OPERATION
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Section 3
BASIC OPERATION

Flow of Operation

Installation and Connection

/_L% Preparations for Measurement P2 23

Preparations for
Measurement

Turn ON Power Supply
RO .

w
(D -~
3 Q Reading Displays and Operating
g CHEgK! N—
) &2 Basic Knowledge for Operation . 46
il
Q
2 2
o %
o 15 Adjusting Linearity
S 5
2 g g Adjusting Linearity p 54
2 Ss a2
o &5
> €=
o3 (
28
%] . .
8= Making Settings for the N Setting and Changing Measurement Data
ig Application _> {! EA Setting Number of Samples to Average - 80
= é NE Using Hold Functions p. 81
% |_|>j LLé Detecting Bottom Deadpoint . 62 Comparing Measured Values 88
Measuring Height p. 67 (Previous Value Comparison) p.
Measuring Eccentricity p 71 Changing Display Scales p. 90
and Vibration ' N
Measuring Thickness p. 74
Setting Judgement Conditions
N
ﬂ E§ Entering Threshold Values p. 97

Setting Output Data

LL\—a LinefarOutput N | p. 103

Setting Judgement Output Timing (Timer) . 112

h 4

If required

Correcting the Measurement
Reference Point

Using the Zero Reset Function p. 127

,
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BASIC OPERATION

If Problems Occur

Error Messages

Error Messages and
Countermeasures p. 137

Abnormal Operation
Troubleshooting p. 136

Unknown Terms Meaning of Digital Display

Glossary p. 139 Quick Reference for Digital

Displays p. 157

:
.

BN

uonesadQ Jo MO|H [SRVOIRES

Measuring with Multiple
Amplifier Units

'\Ja Performing Calculatlonps- 116

J Using ECO Display Function

,z } p. 126

Reversing the Display
p. 124

(2]
o)
=
=]
Q
n
°
2
S
o
<

(%)
c
§=]
=
3]
c
=]
(I
[
c
§=]
=
k=]
o
<

Preventing Mutual
Interference between p. 120

Saving Zero Reset Level

p. 129

1

Key Lock Function
p. 132

o

Setting Offset Values
for Zero Reset

p. 128

o
o

Changing the Number
of Display Digits
p. 123

\J Initializing Settings Data

1 -\ P13

Changing Setttings
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Section 3
BASIC OPERATION

Basic Knowledge for Operation

Switching Modes

The ZX-E 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

W

Function Transition Charts, p. 51

uonelado 10) abpajmoud] oiseqg [RIIREIS
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Reading Displays

Section 3
BASIC OPERATION

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
- -l IE )
PAESUDDUUDDGUDUDU @M@
%0.0.0.0.0
Sub-display
Mode Main Display Sub-display
RUN Displays the measured value Changes between displaying the present value (actual mea-
(the value after measurement sured value), threshold value, output value, and resolution in
conditions have been reflected.) | order when the Control Keys are pressed.
For example, when the hold func- | Threshold Value Display
tion is set, the held value will be | pisplays either the HIGH or LOW threshold value, depending
displayed. on the position of the threshold switch.
=
The monitor focus setting determines whether the value is
output as voltage or current.
\/ . .
ﬂ E§ Output Settings (Monitor Focus), p. 103
T Displays the measured value Displays the threshold value for the threshold being set.
(the value after the measurement | pisplays either the HIGH or LOW threshold value, depending
conditions have been reflected). | on the position of the threshold switch.
For example, when the hold func-
tion is set, the held value willbe | H [E] L
displayed.
FUN Displays the function names in Displays the setting for the function displayed on the main dis-
order when the Control Keys are | play.
pressed.

\

ﬂ\'ﬂ Function Transition Charts, p. 51

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

A|[B|C|D|E|F|G|H|I [J|K|L|M
[ Y A N T O e B e I s A T I BRI I T O T e
T = R I e I = T G e T O T B A i O T A |
N|O|[P|Q|R|[S|[T|U|V|W|[X|Y]|Z
R I B T T R B e T TR Y X] |z
LU = (B PuCI I G I U (B R SRy (R B (e

ZX-E
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Section 3
BASIC OPERATION

Key Operations

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

(_powen - ENABLE )
HIGH =]
(mm)

S0, D@DDDD
PASSB:% B %:% 8:%
Yamu} DDDDD

-ERHEE

The mode currently selected determines the key functions.

— -
ﬂ E§ Switching Modes, p. 46

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 .
Y 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.

|:| ENT Key

Function changes depend-
ing on operation.

¢ Confirms threshold value.

« Executes teaching.

Confirms the set condition or
value.

ZX-E
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Section 3
BASIC OPERATION

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 Mode 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. Q/D -

Setting Hold Conditions

. o~~~

3. Press either the UP or DOWN Key. Q / U e~ = .-’|
The present set value will flash on the sub-display. suB - "l '. ’. L
- 3

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

4
sus = .:‘ - Vo :‘
- ;e
C 4 h 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 Ijl =
the ENT Key to confirm the setting. SuB :.‘ - :.'
The setting will be registered.
ZX-E
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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 0.2000 to 0.1900
Changing to T Mode

1. Set the mode switch to T. [ﬁ]
RUN T FUN

Setting Threshold Value

2- Set the SW'tCh tO L POWER ENABLE

g =] "

The measured value will be displayed on the main -, w, - .
display. The current setting will be displayed on the sub- . .‘ .-‘ -‘ .-
display. Ll D

N’ - N’ N’ N’

eI

0 0L
3. Press any Cursor Key. S A=
- . . i SV

The first digit on the sub-display will flash and direct input @ D o0 sttt

will be enabled. U s

4. Use the LEFT or RIGHT Key to move the cur- @/D R R i

sor to the first decimal place. s IS
P AT 30
5. Use the UP or Down Key to display 1. S — 7 o
n/0U wls 151
LS. 0L

L d ~»
6. Repeat steps 4 and 5 to move the cursor to e SN e =
the second decimal place and display 9. sV STV
I A X

To cancel the selected setting, use the LEFT Key to move

the cursor to the leftmost digit and press the LEFT Key

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

play will return to the current setting (0.2000 in this exam-

ple).

7. When you finish adjusting the numeric value, Ijl
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.

ZX-E
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BASIC OPERATION

Function Transition Charts

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

— Main display

—— Sub-display

RUN Mode

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

"l e 00000 T T pp—
i 1320|2322 3/AD | twamn db a
Present value (See note.)  Threshold value Output value Resolution

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 =\ p. 139

T Mode

There is no function transition in T mode.

Measured value
[ I o I g

Threshold value

p. 97

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

' InRUN and T modes, the position of the threshold switch will determine whether the HIGH or LOW threshold
= @ will be displayed.

=z

GHECK! Threshold switch

e

HIGH LOW

ZX-E

Operation Manual
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Section 3
BASIC OPERATION

When CLOSE is selected, the special functions will not be displayed and
the display will return to LINER.

FUN Mode
Linearity adjustment  Number of samples .
(See note 1.) to average Hysteresis Hold
—L tmE e Rubles] Y5l holdl
MY e e ] S Y a/m
!1\23 !Z :! !l\zg . 102 A
z\ p.54 z\ p. 80 Z\ P 0/0
g g v - Trigger mode
Note 1: Linearity adjustment is dis- —
played first when you enter HD heEr b <
FUN mode. N - -
. adp|e A aD
H O/U [ B R (]
M :
m ;
2 A :
w :
c A n
5 L 0/0
8 v _
o A
g ‘09 |s
5 torm M D
v
5 [AuE-h| 1z pes -
0 (B p.81
>
2 :
7

Special functions

(See note 2.) Previous value Linear output

comparison correction Monitor focus Scaling
- - o [ [ O I N De N g
p| S0 DN = R | DR Ly = ] .-:t nnn:u <
ap o |aD rR|aD rR|aD o F
!l 2\ P 88 ,i‘;} p. 107 ,ié} p. 103 !i\EQ p. 90
Note 2: Previous value compari- Limited number _
son is displayed when of display digits ECO mode Display reverse
hold is not set to OFF. T = p
Y DU T = PR el | SR I =l = X |
oo _ o P i g
ap ot an|dD Dl CI/D Dl
!léé p. 123 d"g} p.1 ,i‘;\ p. 124
Mutual interfer- ) )
ence prevention  Display during Zero reset Settings for non-
(See note 3.) zero reset memory measurement

- - le - -
«—>

)

-
-
-
"
-
A
v

> P ipu ) ) >

[
JF Flap

<

ao o oo am
(B p. 120 [ p-130 Clamp value fQ/O
setting *
Note 3: Mutual interference prevention is L RAR O
displayed only on the CH1 Amplifier T e m- <—>
Unit. ao S| A0 O 110
R d 2\ P
am
When ALL is selected, all special functions are displayed.
ZX-E
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BASIC OPERATION
Timer
Y [ S e
<L
_ i
> or - Ao
Delay hold
Timer time
D=1 setting
> - - Lo iz
= AL D - L 1P
'y /0 Delay time Sampling period
v O \E p. 112

[}
[ anloe
5 P88

) Self trigger hys-
Self trigger level teresis width

- >

Sleyd uonisueld| uonoun- gevlelikeIciy

2-sensor
. Settings operation
Special initialization __ (See note 4.) i
r——— = ab
Yol aB .l b omd ke CRL e
S am e |e—
QD 2 D 22 oy
4 d"z} p. 133 A /0
1 0/0 ao v
: '
0. gy :
am N C 00
' v
010
; - A
v Thickness 1
0 setting mode v oo
<3/E>m —
4 ap
: 0/0
o M Note 4: When multiple Amplifier Units are con-
; nected, 2-sensor operation is displayed
~ on all but the CH1 Amplifier Unit.
ao N
r0/0
E O This symbol indicates that after the ENT Key has been
o v <+—»| pressed to confirm the selection, the LEFT and RIGHT
: {d/D| Keys should be pressed to move through the menu.
ao

ZX-E
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BASIC OPERATION

Adjusting Linearity

ZX-E Smart Sensor linearity is adjusted before shipment, however more accurate linearity can
be obtained by adjusting linearity again for the actual sensing objects and operating
environment.

Adjust linearity before setting measurement conditions. Linearity should also be adjusted
again when Sensor Heads are replaced.

1 Flow of Operation

1 2 3

Selecting Sensing Entering Adjustment Executing Adjustment
Object Material Values

@ Linearity ﬂ\2§ p. 139

Aesul Bunsnipy FRIIILELS

1 Selecting Sensing Object Material

This section describes how to set the sensing object material.

Selection Material

FE (default) Iron

SuUs Stainless steel (SUS304)
AL Aluminum

Linearity According to Material

ﬂ\g§ Characteristic Data (Reference Value), p. 148

To use the default linearity adjustment after changing materials, select the material and then perform
<) 3 Executing Adjustment.
CHECK!

ZX-E
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Changing to FUN Mode and LINER

1. Set the mode switch to FUN. E]

RUN T FUN

2. Use the LEFT or RIGHT Key to display
LINER on the main display. Q/D - -

Setting Sensor Object Material

3- PreSS the ENT Key Ijl POWER ENABLE
]
METAL will be displayed.

Aueaul bunsnipy [RVCIRELS

4. Press the UP or DOWN Key. o T N o o
The sub-dis i Q / U SuB sk :‘
-display will flash. 2 ) '- T

C 4 ~»

)
" -
——\—

rial.

5. Use the UP or DOWN Key to select the mate- Q / O N
C 4

6. Press the ENT Key to confirm the selection. =
The setting wi i SUB e
g will be registered. ’a '-
ZX-E
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2 Entering Adjustment Values

Set the sensing object at the positions for 0%, 50%, and 100% of the rated measure-
ment distance and register those measured values as the adjustment values.

100 %
0%

"

0

y

Rated measurement distance

H\E§ Measurement distance, p. 143

Perform the registration in order, starting with 0%, then 50% and 100% of the measure-
ment distance.

(N
\
~ To simply replace the sensing object material and use the default linearity adjustment, skip this oper-
(l ation and perform 3 Executing Adjustment.

CHECK!

Aesul Bunsnipy FRIIILELS

Entering Adjustment Value for 0% Position

1. Set the sensing object at the 0% position. 0%

\{mea:re-

ment distance

2. Use the LEFT and RIGHT Keys to display T 7 omm ] meE D |
D000. @/ D - - )
gy

N\/\/V\

3. Press the ENT Key. T — —
. . . SuB L/ ..‘
The sub-display will show OK and the adjustment value ()
AR

will be registered.

"
> Press the ENT Key again to reinput the adjust-
Q! mentvalue.

=,

CHECK!

ZX-E
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Entering Adjustment Value for 50% Position

Section 3
BASIC OPERATION

4.

5.

o

Move the sensing object to the 50% position.

Use the LEFT and RIGHT Keys to display
DO050.

Press the ENT Key.

ST%

ment distance

PoweR [EERS] ENABLE
o o

(mm)
- -

L — — —— ——

— — S T S

[
The sub-display will show OK and the adjustment value SuB R
will be registered. -
"
> Press the ENT Key again to reinput the adjust-
Q! mentvalue.
CHECK!
Entering Adjustment Value for 100% Position
7 . Move the sensing object to the 100% posi- 100%

o

©

tion.

Use the LEFT or RIGHT Keys to display
D100.

Press the ENT Key.

The sub-display will show OK and the adjustment value
will be registered.

\

“
< Press the ENT Key again to reinput the adjust-
Q{ mentvalue.

=z

CHECK!

=

a/b

]

m.

ment distance

POwER  [EERS)

ENABLE

ZX-E
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3 Executing Adjustment

This section describes how to execute adjustment based on the settings made in steps
1 and 9 -

Executing Adjustment

1. Use the LEFT and RIGHT Keys to display <:[|/D
TABLE on the main display and START on the - - (o)
sub-display. :_ ::: :_‘ : ::

O
4 A

2. Press the ENT Key.

Linear adjustment will be executed.

Areaui Bunsnipy UeIkELS

When the adjustment data has been registered, the sub-
. i OK
display will show OK.
—_— —T T T S
sSuB - ..‘
D)
) . NG
If the sub-display shows ERRTB, there has been a mis-
take in the settings. Check the material selected for the e
sensing object and the set positions and register the set- .- L
tings again. SUB (a0 = @& o /o
9°89 NG N g

B Cancelling Adjustment
The adjustment settings will be cleared if the adjustment is cancelled.

G /D POWER ENABLE

. [] []

1. Use the LEFT and RIGHT Keys to display Lo ) ‘-)
TABLE on the main display and CANCL on ey T
the sub-display. - .-‘- - .-’

DS D R
C 4 A Y
2. Press the ENT Key. 0
| |
The settings for the current adjustment will be cancelled -
and the display will change to LINER. ] ‘ - .. -
L e

L — — —— ——

ZX-E
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Initializing Adjustment Settings

Initialize the linearity adjustment settings to return to the default settings.

This section describes how to initialize the linearity adjustment settings only. To initial-
ize other settings, use the INIT function.

Lﬁa Initializing Settings Data, p. 133

Moving to FUN Mode and LINER

1. Set the mode switch to FUN. E]

RUN T FUN

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

Initializing Settings

3. Press the ENT Key. B o = g
The display will show METAL. -

4. Use the LEFT and RIGHT Keys to display 7 ome s )|
NI a/bD i

5. Press and hold down the ENT Key.

One dash (-) at a time will appear on the sub-display.

6. Release the ENT Key once OK is displayed T T —
on the sub-display. sus P :.‘

The adjustment settings have been initialized.

ZX-E
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Section 4

MAIN APPLICATIONS AND

SETTING METHODS

4| Detecting Bottom Deadpoint 62

4| Measuring Height 67

4| Measuring Eccentricity and Vibration 71

4| Measuring Thickness 74
ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Detecting Bottom Deadpoint

This section describes, as an example, how to detect the bottom deadpoint of a press
machine.

N

\

b 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!

R V1! Adjust linearity before executing this operation.

@ ﬂ\'ﬂ Adjusting Linearity, p. 54

CHECK!

1 Flow of Operation

1 2 3 4 5

Mounting Sensor Adjusting Setting Setting Bottom Setting Tolerance
to Press Detection Position Measurement Deadpoint Position Judgement Values
Timing
ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

1 Mounting Sensor to Press

Mount the Sensor Head and the sensing object to the press machine. Refer to the fol-
lowing diagram for the required mounting jig.

N— .
ﬂ '§ Installing Sensor Heads, p. 30

\

\\!I
-~

) Use a ferrous sensing object and one that is as large as or larger than the standard sensing object.
< M\ Sensing object, p. 143

lé Sensing object
SN

di

CHECK!

2 Adjusting Detection Position

Adjust the position of the Sensor Head so that when the press machine is set at the
bottom deadpoint position, the distance between the Sensor Head and the sensing
object is about half of the measurement distance. Refer to the Amplifier Unit display
while adjusting the Sensor Head position.

julodpeaq wonog 6unosslod FANIGERS

ﬂ\'ﬂ Measurement Distance, p. 143
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

1. Put the press machine in inching mode and
lower the stripper (or top mold) to the bottom : ho
deadpoint. - ' B S

Stripper or top mold
 —

Bottom mold ﬁ

. - 1/2 th
2. Adjust the position of the Sensor Head so that —| megsﬁremem

this position is at about half of the measure- distance

.

ment distance.

The measured value will be displayed on the
Amplifier Unit. Refer to this display while
adjusting the Sensor Head.

juiodpeag wonog Hunoslaq FAIIRES
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Section 4

MAIN APPLICATIONS AND SETTING METHODS

3 Setting Measurement Timing

The hold function is used to detect the bottom deadpoint.

To ignore bounding when measuring during press operation, specify a time delay from
the timing signal to when sampling starts.

A

\
~( Q\g When the timing signal cannot be input from the device, set a self-down trigger.

CHECK!

=

W

Measured value

------------- Self-trigger level

The bottom value is held.

Timing input

Delay
time

Sampling
period

t

Refer to Section 5 Detailed Settings for details on settings.

ﬂ\E§ Using Hold Functions, p. 81

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

4 Setting Bottom Deadpoint Position

Set the bottom deadpoint as reference value 0.

 — 1_47 Bottom deadpoint

Refer to Section 6 Auxiliary Functions for details on settings.
ﬂ\'ﬂ Using the Zero Reset Function, p. 127

!  Setthe previous value comparison to ignore slight bottom deadpoint fluctuation at press startup and
= O the influence of temperature drift.

GHECK! ﬂ\E§ Comparing Measured Values (Previous Value Comparisons), p. 88

'’ Avalue other than 0 can be set.

-~

2 ﬂ\E§ Setting Offset Values, p. 128

CHECK!

5 Setting Tolerance Judgement Values

juiodpeag wonog Hunoslaq FAIIRES

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

range for the reference value set in step 4 .

Setting Description
HIGH threshold Enter the upper threshold for lift caused by scraps or residue.
LOW threshold Enter the lower threshold for overshooting caused by pressing with no workpiece.

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\g§ Entering Threshold Values, p. 97

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Measuring Height

This section describes how to measure the height of an object, using a rivet as an example.

2>

Rivet: Metal

Plate: Resin

oV

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! Adjust linearity before performing measurement.

9

CHECK!

]

Adjusting Linearity, p. 54

1 Flow of Operation
Place an actual sensing object in position. Have a reference sample ready beforehand.

1 2 3 4 5

Mounting to Adjusting Setting Measuring Setting Tolerance
Device Measurement Measurement Reference Judgement Values
Distances Timing Samples
ZX-E

Operation Manual
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

1 Mounting to Device

Mount the Sensor Head to the inspection device.
Refer to the following diagram and prepare a mounting jig.
ﬂ\'ﬂ Installing Sensor Heads, p. 30

Set screw Mounting jig
(resin or metal)

2 Adjusting Measurement Distances

Place the reference sample in position and adjust the Sensor Head position. Refer to
the Amplifier Unit display and adjust the Sensor Head position so that the upper and
lower limits of the height (H) to be measured fall within the measurement distance.

ﬂ\/ﬂ Measurement distance, p. 143

1ybi1oH Bulinsea FASIIRELS

@
|‘

! Measured Value Display

= The Amplifier Unit display shows the distance (H) from the reference sample (default).
<) The display can also be set to show the height of the reference sample.

CHECK!

ﬂ\g§ Changing Display Scales, p. 90

Y

[ ﬁ B Height of reference sample

[ I Y

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

3 Setting Measurement Timing

The hold function is used for height measurement. The minimum value (bottom) during
the sampling period is held.

\\!I

b R When the timing signal cannot be input from the device, set a self-down trigger.

CHECK!

Measured value

e Self-trigger level

The bottom value is held.

¢ g
t o

D ——— —-

Samplin o

pling S

N

<

)

&

! The following settings are required when the reference sample height is displayed using the scaling g
= a function: =)
<y Measurement trigger: Self-up trigger Q
CHECK! Hold condition: Peak hold %
&

>

~+

Refer to Section 5 Detailed Settings for details on settings.

ﬂ\/E§ Using Hold Functions, p. 81
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

4 Measuring Reference Samples

The height of the reference sample is measured using position teaching and the mea-
surement result is registered as the HIGH threshold value.

The registered value becomes the reference for the threshold value set in step 5§

|
S~

w

@

e}

[=3

S

o Refer to Section 5 Detailed Settings for details on settings.

= ﬂ\;§ Position Teaching, p. 99

@ o

D

%)

c

=

8 V1 Thereference sample height can also be set to 0.
= N—

%. :Ql! ﬂ E§ Using the Zero Reset Function, p. 127

‘% CHECK!

=

5 Setting Tolerance Judgement Values

Refer to the HIGH threshold registered in step 4 and set the upper and lower limits
(HIGH and LOW thresholds) for a PASS (OK) judgement.

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. 98

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Measuring Eccentricity and Vibration

This section describes, as an example, how to measure the eccentricity of a shaft.

Metal shaft

\
\\ !

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!

:“ ! Adjust linearity before performing this operation.

Q, ,f’z} Adjusting Linearity, p. 54

=)

CHECK!

1 Flow of Operation

uoneiqiA pue Ao1uadog buunsesy FANILERS

1 2 3 4

Mounting to Adjusting Measuring Setting Tolerance
Device Measurement Deflection Judgment Values
Distances

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

1 Mounting to Device

Mount the Sensor Head to the inspection device.
Refer to the following diagram and prepare a mounting jig.
ﬂ\'ﬂ Installing Sensor Heads, p. 30

Set screw

——

Mounting jig
(resin or metal)

2 Adjusting Measurement Distances

Adjust the position of the Sensor Head so that the distance (H) between the Sensor
Head and the sensing object is about half the measurement distance, as shown in the
diagram. Refer to the Amplifier Unit display while adjusting the Sensor Head position.

ﬂ\/ﬂ Measurement distance, p. 143

uoneIgIA pue Al191Lus293] Bulinses| FaIIRER
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

3 Measuring Deflection

Use the peak-to-peak hold function to measure the normal deflection. Rotate the shaft,
input a timing signal from an external device, and measure the deflection. The differ-
ence between the maximum and minimum measurement results (the deflection) will be
used as a reference when setting tolerances.

vV A
Measured value

Y

Deflection

I .

.
>
t

Timing input

Rgier to Section 5 Detailed Settings for details on settings.
ﬂ E§ Using Hold Functions, p. 81

4 Setting Tolerance Judgment Values

Refer to the deflection measured in step 3 and set either the upper limit (HIGH
threshold) or lower limit (LOW threshold) for a PASS (OK) judgement.

The judgement result will be output based on the threshold value set here. The output
will depend on the type of threshold set.

uoneiqiA pue Ao1uadog buunsesy FANILERS

Output when upper limit is set: PASS or HIGH
Output when lower limit is set: PASS or LOW

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. 98
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

Measuring Thickness

This section describes how to measure thickness, using the thickness of a steel plate as an

example.
Steel plate
wn
@
e}
[=3
@]
S
N
<
D
D
%)
c
=
5' ) "
@ = When making settings while still connected to an external device, set the Amplifier Unit's judgement output
5' <y hold input to ON so that the output to the external device remains unchanged.
o CHECK!
3
8 :" ! Adjust linearity before performing this operation.
® Q = Lo
<) ﬂ =§ Adjusting Linearity, p. 54
CHECK!

I Flow of Operation

‘I 2 3 (If required) 4 5

Mounting to Adjusting Setting Preventing Mutual Setting Setting Tolerance
Device Distances Interference Expressions Judgement Values

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

1 Mounting to Device

B Connecting Amplifier Units

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

= on

J}— Calculating Unit

=3

L/

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.

ﬂ\'ﬂ Connections, p. 34

e

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

CHECK!

ssauyoIyL Bunnses|\ FATlIEIS

B Mounting Sensor Heads to Inspection Device

Refer to the following diagram and prepare mounting jigs. Mount the Sensor Heads fac-
ing each other.

ﬂ\/ﬂ Installing Sensor Heads, p. 30

Set screws Mounting jigs
(resin or metal)

ZX-E
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Section 4
MAIN APPLICATIONS AND SETTING METHODS

2

Adjusting Setting Distances

Set a reference sample with a known thickness (T).

Adjust the Sensor Heads so that the distances between the reference sample and the
Sensor Heads (A and B) are each about half the measurement distance. Refer to the
Amplifier Unit display when adjusting the Sensor Heads.

ﬂ\'ﬂ Measurement distance, p. 143

3

ZX-E

Preventing Mutual Interference

Mutual interference prevention settings are required when the distance between Sen-
sor Heads is less than the mutual interference distance.

These settings are not required if the Sensor Heads are further apart than the mutual
interference distance.

Il

Setting distance

A

N—
ﬂ E§ For information on mutual interference distance, refer to Mutual Interference, p. 32.

The settings are made on the CH1 Amplifier Unit. Refer to Section 6 Auxiliary Func-
tions for details on settings.

N—
ﬂ E§ Preventing Mutual Interference between Sensors, p. 120

Operation Manual



Section 4
MAIN APPLICATIONS AND SETTING METHODS

4 Setting Expressions

Position the reference sample and set the expression to calculate the thickness of the
reference sample.

The settings are made on the CH2 Amplifier Unit. Select THICK as the expression type
and enter the thickness (T) of the reference sample.

When the thickness is entered, the positional relationship between the Sensor Heads
at that point will be registered. The thickness is measured based on the positional rela-
tionship of the Sensor Heads.

Refer to Section 6 Auxiliary Functions for details on settings.
(i\a Performing Calculations, p. 116

ssauyoIyL Bunnses|\ FATlIEIS

5 Setting Tolerance Judgement Values

Set the upper and lower limits (HIGH and LOW thresholds) for the thickness for a PASS
(OK) judgement.

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 operations.

ﬂ\'ﬂ Inputting Threshold Values Directly, p. 98

ZX-E
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Section 5
DETAILED SETTINGS

4| Setting Number of Samples to Average 80
4| Using Hold Functions 81
4| Comparing Measured Values
(Previous Value Comparisons) 88 7
(9]
4| Changing Display Scales 90 %.
>
4| Entering Threshold Values 97 Ul
4| Linear Output 103 5
4| Setting Judgement Output Timing (Timer) 112 |3=>
m
o
7))
m
_|
-
zZ
9]
%))
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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.

Samples to average | Response time
1 0.3ms
2 0.5ms
4 0.8 ms
8 1.5ms
16 2.5ms
32 5ms
64 (default) 10 ms
128 20 ms
256 40 ms
512 75 ms
1024 150 ms
2048 300 ms
4096 600 ms

Moving to FUN mode 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. <]|/|:> ] ]

(mm)

Selecting Number of Samples to Average

abreuany 01 sejdwes Jo Jaqunp Bunes [RIIIRER

3. Press the UP or DOWN Key. Q / U SR e
The sub-display will flash. UB - :_' i.:lo
- ' I‘
C 4 h Y
4. Use the UP and DOWN Keys to select the - < >
number of samples to average. Q / U sus : '-' : '.‘::
= a7
5. Press the ENT Key to confirm the selection. D|
The setting will be registered suB .: ¢ :‘
' S L
ZX-E
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Section 5
DETAILED SETTINGS

Using Hold Functions

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

I Flow of Operation

1 2 3 (If required)

Setting Delay Time

Selecting Hold Condition Setting the Trigger for
for Measured Values Measurement in Hold
Mode

1 Selecting Hold Condition for Measured Values

The time period from the start of hold measurements to the end of hold measurements
is called the sampling period.

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

:‘ - The CLAMP value is output until the first sampling period is finished.

(N =\ CLAMP value, p. 110

=z

CHECK!

Any of the 5 settings shown in the table can be selected as the value to hold.

suonoun4 pjoH Buisn [SRVILEN

Selection Details

OFF Hold measurement is not performed. The measured value is always output.

(Default)

P-H (Peak hold) Holds the maximum value during the sampling period. The output changes when
the sampling period is finished and is held then until the end of the next sampling
period.

Output
Current meas-
ured value
Sampling period
B-H (Bottom hold) Holds the minimum value during the sampling period. The output changes at the

end of the sampling period and is held until the end of the next sampling period.

Current meas-

Minimum
ured value

value

Output

——>
' Sampling period '

ZX-E
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Section 5
DETAILED SETTINGS

Selection Details
PP-H (Peak-to-peak Holds the difference between the maximum and minimum values. This option is
hold) selected mainly when detecting vibration. The output changes at the end of the

sampling period and is held until the end of the next sampling period.

Current meas- Output (difference between

ured value maximum and minimum)
+———>
Sampling period '
S-H (Sample hold) Holds the measured value at the start of the sampling period. The output

changes at the start of the sampling period and is held until the start of the next
sampling period.

Current meas- /! \ Output
ured value ! '

Sampling period

AVE-H (Average hold) Holds the average measured value during the sampling period. The output
changes at the end of the sampling period and is held until the end of the next
sampling period.

Current meas- Output (average)

ured value

Sampling period

Moving to FUN mode and HOLD

1. Set the mode switch to FUN. E]

suonoun4 pjoH buisn [FRIIIRES

RUN T FUN
2. Use the LEFT and RIGHT Keys to display
HOLD on the main display. @/D - "
P B
L LY
Selecting Hold Condition
3. Press the UP or DOWN Key. < oo
i i Q/U SUB S - .. .. L
The sub-display will flash. ) :‘
C 4 h Y

4. Use the UP and DOWN Keys to select the U <K= — >
hold condition. Q / :‘

T

h Y

5. Press the ENT Key to confirm the selection.

The setting will be registered.

ZX-E
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Section 5
DETAILED SETTINGS

2 Setting the Trigger for Measurement in Hold Mode

Select the input method for the timing of the start and end of the measurement period.

Selection Details
TIMIG Enter the trigger for the start of sampling by using the timing input. The period
(Timing input) that the timing signal is ON is the sampling period.

Lo ON
Timing input
OFF

Sampling period
>

W'’  When a delay time is set, the input OFF timing and the end of the sam-
pling period will not be synchronous. Sampling will end after the speci-

(Default) <) fied sampling period has expired.

CHECK!
UP The sampling period is the period that the measured value is greater than the
(Self-up trigger) specified self-trigger level. Hold measurement is possible without a sync input.

Self-trigger N |

_____ PSRN Hysteresis width
T h(k;*(for self-trigger)

level ——
Measured | '
value ' ' ! !
< N < > )
! - ' ' g ® Operating value
Sampling Sampling O Release value
period period
:‘ - Whena delay time is set, the timing when the measured value becomes

€] smaller than the self-trigger level and the end of the sampling period will
=, 1 not be synchronous. Sampling will end after the specified sampling
CHECK! period has expired.

DOWN The sampling period is the period that the measured value is lower than the
(Self-down trigger) specified self-trigger level. Hold measurement is possible without a sync input.

Measured
value . \ L
_____ i ‘I‘ Hysteresis width

Self-trigger - Sie
level N A (for self-trigger)
D —

® Operating value
O Release value

'Sampling
period

3L
<

When a delay time is set, the timing when the measured value becomes
<) greater than the self-trigger level and the end of the sampling period will
CHECK! not be synchronous.

230 Hysteresis (hysteresis width)
( (\! Set the hysteresis based on the fluctuations in the measured values around the trigger level. The
<) hysteresis will be applied from the start of the sampling period and will prevent timing input chatter-

[,
CHECK! ing.

ZX-E

Operation Manual
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Section 5
DETAILED SETTINGS

Selecting Trigger Types

1. Use the LEFT and RIGHT Keys to display H-
TRG on the main display.

H-TRG will not be displayed if the hold condition is set to
OFF.

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

3. Use the UP or DOWN Key to select the trig-
ger type.

4. Press the ENT Key to confirm the selection.

The selected trigger type will be registered.

Setting Trigger Levels (when UP or DOWN Is Selected)

0/0

0/0

PoweR [EERS] ENABLE
o o

(mm)
.
'-

< »
Y R e
-l U e
C 4 h Y

i
§

w
\\7,
'-

——\—N

(%]

c

@
\_2 4
-
-

5. Use the RIGHT or LEFT Key to display H-
LVL on the main display.

H-LVL will not be displayed if timing input (TIMIG) is
selected as the trigger.

6. Press the UP or DOWN Key.
The leftmost digit of the sub-display will flash.

suonoun4 pjoH buisn [FRIIIRES

7 . Use the Cursor Keys to set the trigger level.
8. Press the ENT Key to confirm the settings.

The trigger level will be registered.

ZX-E
84 Operation Manual
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0/0

Power [EER® ENABLE

@/D ____Move between digits.

a/U-

--Increment and decre-
ment the numeric value.
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Setting Hysteresis Width (when UP or DOWN Is Selected)

Section 5
DETAILED SETTINGS

9. Use the LEFT and RIGHT Keys to display H-
HYS on the main display.

H-HYS will not be displayed if timing input (TIMIG) is set
as the trigger.

10 Press the UP or DOWN Key.
The leftmost digit of the sub-display will flash.

11 Use the Cursor Keys to set the hysteresis
width for the trigger level.

12 Press the ENT Key to confirm the setting.

The hysteresis width will be registered.

G D PoweR [EERS] ENABLE
o o

G/D ____Move between digits.

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

L] S I
R ORI e F X
ZX-E

Operation Manual
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Section 5
DETAILED SETTINGS

3 Setting Delay Time

Delay time is set to ignore measurements immediately after the timing input. This is
useful for avoiding bounding during device startup and the influence of machine vibra-

tion.

The delay time (the delay between timing input and the start of sampling) and the sam-

pling period can be set.
The default delay time setting is OFF.

\\!I

Make the sum of the delay time and sampling period less than the timing input ON interval.

If the next timing input for measurement is received before the delay and sampling period have
=y passed, that timing input will be ignored and will not be reflected in the sampling.

CHECK!

—p————»
+ Delay time Sampling period

Timing input

o]
OFF

—

—>

Delay time

—

T

Timing input ignored.

T

Timing input used.

Moving to Delay Hold (H-DLY)

Use the LEFT and RIGHT Keys to display H-
DLY on the main display.

H-DLY will not be displayed if the delay conditions are set
to OFF.

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

Use the UP and DOWN Keys to display ON.

Press the ENT Key.

The settings mode for the H-DLY function is now
enabled.

ZX-E

Operation Manual
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0/0

0/0

O
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Setting Delay Time

Section 5
DETAILED SETTINGS

5.

Use the LEFT and RIGHT Keys to display H-
D-T on the main display.

H-D-T will not be displayed if the H-DLY function is set to
OFF.

. Press the UP or DOWN Key.

The leftmost digit of the sub-display will flash.

. Enter the delay time (ms).

. Press the ENT Key to confirm the setting.

The delay time will be registered.

Setting Sampling Period

a/b

0/0

a/o-

Power [EERE ENABLE
)
)

\-’- N N -
NYE Iy

_J
LISt
.

-
L4

_Move between digits.

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

(%]

c

@
- e
IO
a
\_& _/

9.

10.

11.

12.

Use the LEFT and RIGHT Keys to display H-
S-T on the main display.

H-S-T will not be displayed if the H-DLY function is set to
OFF.

Press the UP or DOWN Key.
The leftmost digit of the sub-display will flash.

Use the Cursor Keys to enter the sampling
period (ms).

Press the ENT Key to confirm the setting.

The sampling period will be registered.

a/b

0/0

a/o--

Power [EER® ENABLE

| |
(mm)
) ) )
E ¢ 3

_Move between digits.

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

O

-—, -—wr, ww, W, w
- AT

ZX-E
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Section 5
DETAILED SETTINGS

Comparing Measured Values
(Previous Value Comparisons)

Use the previous value comparison function to ignore gradual changes in measured values
over time, due to factors such as temperature drift, and only detect and judge sudden
changes.

The hold function must be set before previous value comparison can be set. The difference
from the previous hold value with a PASS judgement becomes the measured value. For
example, if the judgement for that previous measurement is HIGH or LOW, the comparison is
performed with the hold value before that.

Sudden change

Hold value ._l_'_:__'TTX(n)

4'_'_'_|_1 X(n-1)

Gradual change

Measured value
(after comparison 77T TTTTTTTTTTTTTo ses||zeemaaaaaas HIGH threshold

with previous val-
ue) X(n)-X(n-1)

ON
PASS OFF

1L

ON
HIGH OFF

The hysteresis width setting will be disabled if the previous value comparison function is used.
“Z\ Hysteresis Setting, p. 102

Moving to FUN mode and SPCL

1. Set the mode switch to FUN. E]

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

(suosiredwo) anjeA snoinaid) sanje painsesly bulredwo) [RIleIMbEIS
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Section 5
DETAILED SETTINGS

Moving to COMP

E

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

N ol g’
. . U5 e - ‘o, o |‘
The sub-display will flash. :'- | ’-\"

|
é

)™

0K

(Ot
I——\—N\

4. Use the UP and DOWN Keys to display SET
or ALL. Q / U

[%2]
c
@

\\7/

E

5. Press the ENT Key.

2
@
-
IO
'-
(N

6. Use the LEFT and RIGHT Keys to display
COMP on the main display. Q/D - -

E}
EX

5

(suosuedwo) anjeA snoinald) senjeA painses|y Buliedwo) [eRSelibELS

Setting Previous Value Comparison

7 . Press the UP or DOWN Key. T < — >
N N I

The sub-display will flash. Q/ J sus R i
play -,k

C 4 h Y

8. Use the UP and DOWN Keys to display ON. Q / U - T < —

1
SUB S - -
- 207
C 4 h Y
9. Press the ENT Key to confirm the setting.
The previous value comparison function can now be suB "‘ ”‘
used. -
ZX-E
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Changing Display Scales

Change the display scale when you want to display a value different on the main display to the

actual measured value.

Place the sensing object in position and make the settings for either one-point or two-point

scaling.

oV

The scaling set here is reflected in the display only. The output does not change.

@) The minimum display value is —19,999 and the maximum is 59,999. If the measurement result is less than
<) the minimum display value after scaling is executed, the display will be —19,999. If the measurement result is

CHECK!

Scaling Application Example

greater than the maximum, the display value will be 59,999.

Purpose

Settings Method

To display distance from Sensor Head

Sensor
Head
“Tactual Value to display:
measured | 2:5 MM
value:
_Aomm o
Sensing
object

Offset the display value.

Display value (mm)

25 [

Actual measured
0 —— —* value (mm)

One-pointscaling
with no inverted
display values

LL?A p. 92

To display the height of the sensing object

Offset the display value and invert the relation-
ship between display and reference values.

Display value (mm)

One-pointscaling
with inverted dis-
play values

Ltﬂ p. 92

Sensor
Head
T Kctual measured value:
1.0 mm
St()a_nsing Value to display: )
object 1.5 mm 0 . Actual measured
,,,,,,,, 1.0 value (mm)
ZX-E
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Purpose

Settings Method

To correct display values to match actual dis-
tances

Sensor Head

- Actual distance: 1.0 mm
Value to display: 0.8 mm

_ Sensing
object
Slide gauge
— 3 - Actual distance: 0.2 mm
-¥---Value to display: 0.3 mm
] Sensing
object

Offset the display value and change the dis-
play value range.

Display value (mm)

'0 L.+ , Actual measured
0.2 10 value (mm)

Two-point scaling

LL‘:E:\ p. 95

\\!I
-~

The settings listed below return to the default settings when scaling is set.
<=y Make the settings for these items after scaling settings have been completed.

CHECK!

1\l

Self-trigger level, p. 83

saeas Aeldsig Buibuey) [RIIEIS

Output Settings (Monitor Focus), p. 103
Using the Zero Reset Function, p. 127
Finding Thicknesses, p. 118

ZX-E
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One-point Scaling

With one-point scaling, measurement is performed for one position and an offset value
is set for that measurement. Both offset and display inversions (changing the relation-
ship between increasing and decreasing values) can be set.

This section describes how to make settings for one-point scaling, using an different
example.

Example: Displaying the Height of the Sensing Object

Display value (mm)

Sensor Head

15

1.0

Sensing Value to display: 1.5 mm
object

. ' Actual measured
0 ——— " value (mm)

1.0

Moving to FUN mode 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. @/D - - )

saleas Aejdsiq Buibuey) [eRIeJIRELS

Moving to SCALE

3. Press the UP or DOWN Key. Q O S o
- ) L
The sub-display will flash. / S“,“': L D) ._‘| :::.
C 4 ~
4. Use the UP and DOWN Keys to display e e
SET or ALL. 0/0 w08 ~_ -
- A2 CF
C 4 ~
5. Press the ENT Key. - =

ZX-E
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6. Use the LEFT and RIGHT Keys to display POWER ENABLE
SCALE on the main display. G/D - -

Executing Scaling

~

Press the UP or DOWN Key. SO
N\ Noud I

The sub-display will flash. Q/ O suB o i T
play - '-' ) L

C 4 h Y

o

Use the UP and DOWN Keys to display ON. Q / O e
SUB S - =T
- 207G
C 4 h Y
9. Press the ENT Key to confirm the setting. I:l Y o Enooe: J
| |
The sub-display will show P1SCL. T Tu R ‘“3‘
GO L0000
wll €T 0
10. set the sensing object at the position where ’ « 00

the display value change is required.

(AN}
\
Set the sensing object within the measurement distance. The ENABLE indicator will be lit when the

<) sensing object is within the measurement distance. Scaling is not possible if the sensing object is
CHECK! not within the distance.

saeas Aeldsig Buibuey) [RIIEIS

11 Press one of the Cursor Keys. Q Y e o 2
The current measured value will be displayed on the G D - - (o)
main display. U ‘ .-‘ .-‘ .-‘ .-‘
The leftmost digit of the sub-display will flash. I

N 2

s eSIrIreNe
SUB I

L FCIUN U U R

4 A

12 Use the Cursor Keys to set the offset for the
measured value on the sub-display. d /D ----Move between digits.

The position of the decimal point can be changed using
the next steps. Q / O o

-- Increment and decre-
ment the numeric value.

13

Press the ENT Key to confirm the settings. I:l

The decimal point will flash.

14

Use the LEFT and RIGHT Keys to change the
position of the decimal point, if necessary. G/D

ZX-E
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15 Press the ENT Key to confirm the settings.

The inverted display settings will appear on the sub-dis-
play.

Selecting Inverted Display

16 Use the UP and DOWN Keys to inverted dis-
plays.

Options Details

D-FWD Not inverted.

D-INV Inverted

(Inverts the increase/decrease relationship
between display and measured values)

17 Press the ENT Key to confirm settings.
The sub-display will be P2SCL.

18 Press the ENT Key.

Confirming that Scaling Is Completed

0/0

If scaling has been completed correctly, the display will
be OK.

saleas Aejdsig Buibuey) [RUleIikELS

If scaling was unable to be completed, the display will be
NG.

Check that the sensing object is within the measurement
distance and execute scaling again.

ZX-E
94 Operation Manual
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Two-point Scaling

Measurement is performed at two positions and offset values are set for those mea-
surements. Both an overall offset can be set and the range can be changed.

This section describes how to set two-point scaling, using an example of correcting dis-
play values to match actual distances.

Example: Correcting Display Values to Match Actual Distances

Display value (mm)

A

Sensor Head 10 |---mmmmm Y

— 08 |------- lo*
i Actual distance: 1.0 mm 0.3 |
Value to display: 0.8 mm 0.2) '

o —~——» Actual meas-
I 0.2 1.0 ured value (mm)
. Sensing
object

Slide gauge
wn
@
e}
=
o
)
ol
— ) 0O
_ -,--- Actual distance: 0.2 mm =3
3 Value to display: 0.3 mm %
. Q
=
— Sensing «Q
object 9
_ )
=1
| Q
<
wn
L 0
RN %
< n

R Separate the two specified points by at least 1% of the rated measurement distance for the con-
<) hected Sensor.

CHECK! For example, the rated measurement distance for the ZX-EDO1T Sensor is 1 mm. Therefore, the
two specified points must be separated by 10 um min.

Setting the First Point

1- Set the fII’St pOInt by fO||OWIng StepS 1 tO 15 POWER ENABLE

of the one-point scaling procedure. - "
\_/ N/ \_/ \_/
.\ p.o2 T laialx
1A GO .0 000

\'!  The range for two-point scaling is automatically s |:| :‘ |: I |
set based on the values entered for the two b VO 0

<) points. Inverted display settings are ignored.
CHECK!
ZX-E
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Setting the Second Point

2 . Place the sensing object in the position for which the display is to be changed (the sec-
ond point).
) "
= R The sensing object must be set at a distance at
<) least 1% of the rated measurement distance
CHECK! away from the first point and also at a distance
within the measurement distance range.

3. Press one of the Cursor Keys.

POWER ENABLE
The current measured value will be displayed on the @ D -, : -, -- il
main display. The leftmost digit of the sub-display will V) Ve _Ivevine
flash. [ puC iy U MU N
N P
SV ZIrIre e
- SO0
L4 -

4. Use the Cursor Keys to set the offset for the
measured value. d / [ ---- Move between digits.

The position of the decimal point can be changed using
the next steps. Q / U o

-- Increment and decre-
ment the numeric value.

5. Press the ENT Key to confirm the settings.

The decimal point will flash.

6. Use the LEFT and RIGHT Keys to move the

decimal point. <:"/|:>

7 . Press the ENT Key to confirm this setting. Ijl

saleas Aejdsig Buibuey) [RUleIikELS

Confirming the Completion of the Scaling Settings

If scaling has been completed correctly, the display will p— ENABLE
be OK. - = (mm)
N N N4
O I T
R NG L T
SuB - ..‘
D)
If scaling was unable to be completed, the display will be T AR |
NG. Check the following points and then execute scaling [ [ .
again. Nl \— Nl
*lsth ing object within th di ? ..! Dt =-= : =.
s the sensing object within the measurement distance? -t P ) P
* Are the two points separated by at least 1% of the rated v
measurement distance? SuB (] (]

ZX-E
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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

(ON when measured value >
HIGH threshold value)

HIGH — opp :
Outout ON —l—l—l—l— (ON when LOW threshold value <
utput | pAss OFF Measured value < HIGH threshold
ON (ON when measured value <
LOW OFF

LOW threshold value)

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

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 measurement 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.

Automatic teaching Performs measurement continuously while the keys are held down and sets the
maximum and minimum measurements during that period as the threshold values.
Automatic teaching is useful when you want to set threshold values by starting the
device and obtaining real measurements.

sanfeA pjoysaiyl bunsiug [RIlIkEN

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

“((\} unstable to prevent chattering.

Lﬁ:ﬂ p. 102

CHECK!

) When making settings while still connected to an external device, set the Amplifier Unit judgement’s output
=y 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.

ZX-E
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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 switch to T. @

RUN T FUN
Setting Threshold Values
2- MOVE‘ the thl’eSh0|d SW'tCh tO EIther H or L, H n L POWER ENABLE
i.e., the threshold to be set. - "
Bl N el g
The current measured value is shown on the main dis- 00 '- -‘ -‘ '-‘
play and the threshold being set (value for the threshold s’ -’ e
0 switch selection) will be displayed on the sub-display. s ." :‘ ." ." ."
) 0.0 0 0
=
S
&) 3 . Press one of the Cursor Keys. Q /:\.:‘“:;Af-‘.;‘f.-?
m The leftmost digit of the threshold value will flash on the <1| D 2 (] e ]
> . Vs VmY Vmy Ve
T sub-display. O 4 N
=
=}
«Q
— 4 Use the Cursor Keys to set the threshold Move between digits
3 value. G/D grs:
%)
g Q / U ----Increment and decre-
o ment the numeric value.
<
“C—’ 5 Press the ENT Key to confirm the settings.
o}
] The threshold values will be registered.

Countermeasures for Setting Errors

One of the following two errors has occurred if the dis- —— T —
play reads ERRLH or ERRHL.

HIGH threshold value < LOW threshold value

HIGH threshold value — LOW threshold value < hystere-

sis width .- ) )
. . SUB e - - -,
,t‘;! Hysteresis Setting, p. 102 ey 0

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

ZX-E
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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.

Sensor Head

-- [ Teaching value =
Threshold LOW threshold value
sample
(upper
limit)

RN

Sensor Head

Teaching value =
HIGH threshold value

Threshold
sample (lower
limit)

“( } Hold, trigger mode, and scaling settings that have been made before teaching are reflected in the

teaching measurements.
CHECK!

Moving to T Mode

1.

Set the mode switch to T.

RUN T FUN
Setting Threshold Values
2. Move the threshold switch to either H or L, =1 ouer
i.e., the threshold to be set. - "
Il N B
The current measured value is shown on the main dis- 00 '. .‘ .‘ '.‘
play and the threshold being set (the value for the thresh- e ' e
old switch selection) will be displayed on the sub-display. s ." :‘ ." ." ."
. Place the threshold sample in position. NN ugy MU NN R
The main display value changes.
T —T T T S
4. Press the ENT Key for at least one second S
and then release. suB o e Yt o
Ll L
The measured value at the point that the ENT Key is
released will be set as the threshold value. This thresh-
old value will be shown on the sub-display.
—
LL,Q When ERRLH or ERRHL is displayed: p. 98
' The threshold values set using position teaching can be changed using direct input.
= @ This is useful when setting judgement tolerances for measured values.
2 “z\ P98
CHECK! LL\:A
ZX-E

Operation Manual
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Automatic Teaching

When automatic teaching is executed, measurement is performed while the keys are
held down and the maximum and minimum measurements during that period are set
as the threshold values.

Automatic teaching is useful when you want to set threshold values by starting the
device and obtaining real measurements.

Sensor Head

Maximum I Minimum
************** Minimum = LOW threshold value

Sensing

RUIC e Maximum = HIGH threshold value

Operation

\

= @ Hold, trigger mode, and scaling settings that have been made before teaching are reflected in the
_\ teaching measurements.

CHECK!

Moving to T Mode

sanjeA ploysalyl Buneiug [RIIRER

1. Set the mode switch to T. E]

RUN T FUN

2 . Start the device.

\\‘I

The threshold switch can be set to either position. Both HIGH and LOW thresholds will be set,

=y regardless of the switch setting.
CHECK!

ZX-E
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Setting Threshold Values

3 . Start measurement.

Measurement will continue while the ENT and RIGHT I:l D POWER ENABLE
Keys are held down. [] [] o
AUTOT will flash on the sub-display after the keys have .-‘ -‘ X -‘ .-
been pressed for one second. K] '- -‘ -‘ '-‘
¢ N4 R AR AR
« VY
s ..-‘ . ‘ .. - .. -
SO LV
r 4 ~

Release the ENT and RIGHT Keys to end

measurement.

The maximum measured value during the measurement
period will be set as the HIGH threshold value and the
minimum will be set as the LOW threshold value.

The new threshold value (either HIGH or LOW, depend-
ing on the threshold switch setting) will be displayed on
the sub-display.

\

N—
LL2 If ERRLH is displayed: p. 98

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

z =

CHECK!

sanfeA pjoysaiyl bunsiug [RIlIkEN
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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)

HIGH threshold value

Measured value
- - - —+» - -~ - @ Operating value
LOW threshold value - O Release value

HIGH — opF
Output| PASS 8EF . |
LOW  oFF

\\'! Hysteresis width settings are disabled when previous value comparison is used.
*( 0} “z\ .80

CHEEK! To prevent self-trigger chattering, set hysteresis for the self-trigger.

EYe

Moving to FUN Mode and HYS

1. Set the mode switch to FUN. E]

2. RUN T FUN

The main display will show HYS. @/D

,
(

3. Press the UP or DOWN Key. Q O R 2= > O — 4
The leftmost of the sub-display will flash. /

sanjeA ploysalyl Buneiug [RIIRER

b Wy,

\

\ \&

/l

4. Use the Cursor Keys to enter the hysteresis

idth <:| /D ____Move between digits.
Wi .

Q / U ----Increment and decre-
ment the numeric value.
5. Press the ENT Key to confirm the setting. D|

The hysteresis width will be registered.

Countermeasures for Setting Errors

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

SUB & = o o

If an error is displayed, the threshold values have not “ "’ "‘ "‘
been updated. Set the values again or change the

threshold values.

ZX-E
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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.

Example:
Setting 0.2 mm to 4 mA Output and 0.8 mm to 20 mA Output (for Current Output)

QOutput current (mA) Output current (mA)

Measured Measured
1.0 value (mm) 0.2 0.8 value (mm)

7

N\

= R 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-EDO1T Sensor is 1 mm. Therefore, the

two specified points must be separated by 10 um min.

\\!  Using the Zero Reset Function

= Zero reset is released when monitor focus is set. Execute the zero reset again after setting monitor
(.\g focus.

CHECK! ,i‘g! Zero Reset, p. 112

INdINO Jeaur [SRTOILER
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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: 0.2 mm to 4 mA and 0.8 mm to 20 mA.
Change the values in the example to suit a voltage output as necessary.

Output current (mA) Output current (mA)
X X
20 - . 20 [-------- .
49 ; 4r- ;
ol— . Measured ol—— ', Measured
1.0 value (mm) 0.2 0.8 value (mm)

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

2 . Move the current/voltage switch to current out-
put. The switch is found on the bottom of the <——]
Amplifier Unit.

Voltage output

1

Current output

Moving to FUN Mode and SPCL

3. Turn ON the power supply and move the E]

mode switch to FUN. RUN T FUN

IndiNO Jeaul [RIIIRES

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

Moving to FOCUS

?

5. Press the UP or DOWN Key. 0/

N e 4
o, . 0B e - ‘o, ‘o |‘
The sub-display will flash. :'- e\ ’-I

,;
é

[t
¢—(—\—N

6. Use the Up and DOWN Keys to display SET
or ALL. Q/U

[%2)

c

@
NN
¢ 4
b

\\/

7. Press the ENT Key.

(2]

c

@
IO
¢ 2
b

ZX-E
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8. Use the LEFT and RIGHT Keys to display Q/U PONER
FOCUS on the main display. - -

Selecting Current (mA) or Voltage (V) Output

T ~—

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

&
I—(—\\

suB

\\7

The sub-display will flash.

10 Display mA.

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

Setting the First Point (A)

wn
@
11- PreSS the ENT Ke . POWER ENABLE QP
Y E— - 5
The display will change to allow the first-point settings to -, e, W, W ., S
be made. The output current value will be displayed on ..‘ .‘ Ve - ..‘ Ul
the main display, and the corresponding measured value " '- '-‘ NN [
m:: EZS(::splayed on the sub-display and the leftmost digit B~ ‘ :‘-‘ .-‘ .-‘ .-‘ 8
' gl P U U RO N 3
C 4 h Y O
s
12 Set the output current value and the corre- Move between didits i
. . . Vi igits.
sponding measured value for the first point. G/D g -~
Set a measured value within the measurement distance. Q / U Increment and decre
If scaling or calcglatlon has been set, set a value that ment the numeric value.
reflects those settings.
:‘ ! The flashing digit, i.e., the digit for which a value can be set, will change as shown in the diagram.
@
CHECK! == D
Sub-display Digit moves
digit movement ne ata
time
47,,,
a
Movement between main display ek R
and sub-display (from leftmost or
rightmost digit of sub-display)
X-E
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13 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 [EERS] ENABLE
o o
(mm)

)

-, _ab
70 08 0700
= aluly
0,020 00 00 00

14 Use the same procedure as for the first point
to set the output current value and corre-

POWeR [EERS] ENABLE

| |
. (mm)
sponding measurement result for the second 0 W Il
point. Du(] RN
¢
N el
VISVt
g S Rl RO R
C 4 .
15 Press the ENT Key to confirm the settings. D| POWER EnasLE
|
(mm)
- \_/
| U R
L (NN
W I
00 0 0
Confirming Completion of Monitor Focus Settings
The display will read OK if monitor focus has been set o R
correctly. = = o
\Nod \N_d
R I N
For L L
suB - .-‘
D)
The display will be NG if the settings are incorrect. e Ee
| |
If the settings are incorrect, check the following points - Qi
and execute the monitor focus again. .. - o " ..
e Is the measured value set on the sub-display within ’ '-‘ '- ‘-‘ -‘
the measurement distance (with scaling and calcula- .'
tion settings reflected if set)? SuB "‘ .

« 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?

X-E

Operation Manual




Section 5
DETAILED SETTINGS

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.

(AN}
\
‘( (\z Set the monitor focus function and select either current or voltage output beforehand.

N—
Z\ p. 103
CHECK! M

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

. Connect the linear output to an external ammeter.

Moving to FUN Mode and SPCL

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

switch to FUN. RUN T FUN

INdINO Jeaur [SRTOILER

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

(mm)
i )
Y .

Moving to LEFT-ADJ

'E

00"
K
I—4—\—N

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

[%2)
'

\ \&f
™
"-
D

. Use the UP or DOWN Keys to display SET or " <o - »
-
C 4 A Y

ZX-E
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6. Press the ENT Key. " = =
SuB .- .. ..
L
7. Use the LEFT and RIGHT Keys to display G/D
L-ADJ on the main display. - "
N/
The units for the monitor focus settings (mA or V) will be : - :-: ‘-= " =
shown on the sub-display. - an’ Tan
\- .-‘A
suB S T
“urs
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 " '- '-‘ (L
sub-display and the leftmost digit will flash. \.-‘ 1-‘ .-‘
suB e <
. N g R N RN
Setting the First Point (A) < ~.

9. Set the output current and correction values
for the first point. CI /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.

IndiNO Jeaul [RIIIRES

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

Q
CHECK!

Sub-display
digit movement

Movement between main display

and sub-display (from leftmost or

rightmost digit of sub-display)

10 Press the ENT Key to confirm the settings. D|

The correction value for the first point will be confirmed.

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

X-E
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Setting the Second Point (B)

Section 5
DETAILED SETTINGS

11 Use the same procedure as the first point to

POWER ENABLE
set the correction value for the second point. - -
- N\
TR T B (]
L (NN
N r
w S TUE
gl U R
L4 b Y
12 Press the ENT Key.
Confirming Setting Results
If linear output correction has been registered correctly, 7 e ) e )
the sub-display will show OK. - - o
N\
(S w R B
RO LR =
sSuB - ..‘
I
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. '_ " '-‘ ‘-‘
.-
suB -
ro

X-E
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Section 5
DETAILED SETTINGS

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.

* 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 Mode and SPCL

1. Set the mode switch to FUN. E]
RUN T FUN
2. Use the LEFT and RIGHT Keys to displa TR ] ot
y Py /D -

SPCL on the main display.

IndiNO Jeaul [RIIIRES

Moving to RESET

E

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

S ¢
. . U5 e - ‘o, o |‘
The sub-display will flash. :'- . e 0 ’-\"

;
é

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

Nl g
or ALL suB S e Yo - T
C 4 ~

. Press the ENT Key,.

ZX-E
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6. Use the LEFT and RIGHT Keys to
RESET on the main display.

display

Selecting Output Status for Non-measurement

a/b

Section 5
DETAILED SETTINGS

Power [EERE ENABLE
| |

mm)

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

N rd
SuB “-‘.:.:.:‘:‘
-T2t
C 4 ~
T — — T —— ———
N - - w4
SU?-. ..‘-..‘:‘
VP
C 4 ~»
-, W W,
SUB-. ..‘-.-‘
Lty

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

CLAMP cannot be displayed if KEEP has been selected.

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

12 Select the clamp value.

13 Press the ENT Key to confirm the settings.

The clamp value will be registered.

a/b

0/0

0/0

POWER [EERE] ENABLE

o o
(mm)
R I o i
L Lty
4an '4aa

S - - w4
suB e .‘ ‘ - ..‘:‘
-0 Tk
L4 A
- -—
SuB -‘ ‘ - ..‘
L
ZX-E
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DETAILED SETTINGS

Setting Judgement Output Timing (Timer)

The timing for judgement outputs can be adjusted to match the operation of external devices.

Selection

Details

OFF (default)

Outputs the judgement as soon as the
judgment result has been confirmed.

Measured value
HIGH threshold value

LOW threshold value

ON

HIGH output OFF l.
ON .

PASS output OFF |—|

LOW output 8’:,:

OFF-D
(OFF-delay Timer)

After the measurement result has
been confirmed, delays turning OFF
the PASS output for the timer time.
Also delays turning ON the HIGH and
LOW outputs for the timer time.

Measured value

—_

HIGH threshold value

LOW threshold value

ON
OFF

N
FF

HIGH output

PASS output 8

ON

LOW output OFF

~— Timer time

ON-D
(ON-delay Timer)

After the measurement result has
been confirmed, delays turning ON
the PASS output for the timer time.
Also delays turning OFF the HIGH and
LOW outputs for the timer time.

Measured value

HIGH threshold value ~

LOW threshold value

:
HIGH output ON !
OFF |—.7
|

PASS output ON
OFF

LOW output ON
OFF

~— Timer time

1-Sht
(One-shot Timer)

(aowi]) Buiwi] IndInO wawabpnr Bumas [RVIkELS

When the measured value changes
from HIGH to PASS or from LOW to
PASS, turns ON the PASS output with
a pulse width equivalent to the timer
time.

Neither the HIGH nor the LOW output
are output.

Measured value

HIGH threshold value —

LOW threshold value

/

ON
HIGH output OFF

N
FF

PASS output 8

ON

LOW output OFF

~— Timer time

X-E
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Section 5
DETAILED SETTINGS

The following description uses the OFF-delay timer as an example. Make the neces-
sary adjustments if other timers are used.

Moving to FUN mode and TIMER

1. Set the mode switch to FUN. E]

RUN T FUN
2. Use the LEFT and RIGHT Keys to display =
TIMER on the main display. @/D - - (o
‘ - .. 4
LI N )
Selecting Timers
3. Press the UP or DOWN Key. e Gy
. . @/U SuB - - .. .. I‘
The sub-display will flash. =) :.
C 4 ~»

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

N\l N\l -
K |
t|mer. Slm - .- .- - .‘ r
= = D
C 4 ~»
5. Press the ENT Key to confirm the selection. D| == )
. . . SUB e - - - -
The selected timer will be registered. '-‘ [ ) '-‘

If anything other than OFF is selected, use the following
procedure to set the timer time.

Setting Timer Time (when a Timer Is Selected)

(4awirl) Buiwiy INdiNO uawabpnr Bunas [eRVlelitElS

6. Use the LEFT and RIGHT Keys to display T-
TIM on the main display. <:"/|:> ] =

(mm)

-
T-TIM cannot be displayed if OFF is selected. :. - Vo

NV\/\_/-\_
7. Press the UP or DOWN Key. Q/O :i'i:t'l S T
The leftmost digit on the sub-display will flash. S R | ’.l
C 4 Y
ZX-E
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8. Use the Cursor Keys to set the timer time

(ms) G /D ____Move between digits.
ms).

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

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

The timer time will be registered.

ZX-E
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4| Measuring with Multiple Amplifier Units 116

4| Changing the Number of Display Digits 123

4| Reversing the Display 124

4| Adjusting Display Brightness (ECO Display) 126

4| Using the Zero Reset Function 127

4| Key Lock Function 132 0
(9]

4| Initializing Settings Data 133 Q
S
(o]
>
c
x
C
>
o)
<
T
c
z
O
d
o
4
@)
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Section 6
AUXILIARY FUNCTIONS

Measuring with Multiple Amplifier Units

This section describes the settings when Calculating Units are used to connect multiple
Amplifier Units.

Performing Calculations

Measurement results can be calculated between 2 Amplifier Units. The expression is
set on the CH2 Amplifier Unit and the calculation results are also output from the CH2
Amplifier Unit. Calculations can also be performed between Sensors with different
measurement distances.

-1

ﬁ CH1

] —J}— Calculating Unit

=

i

The 3 types of expressions are outlined in the following table.

Slizg(ﬁrt;s)-e Description
A+B Finds the sum of the measurement results for two Amplifier Units.
A-B Finds the difference between the measurement results for two Amplifier Units. (A: CH2 Ampli-
fier Unit; B: CH1 Amplifier Unit)
THICK Finds the thickness of a sensing object clamped between two Sensor Heads.

! 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

(_l the response time will be the response time based on the set number of samples to average +
CHECK! 1.0 ms.

l\;} Setting Number of Samples to Average, p. 80

suun Jaydwy sidnniy yum Buninses)y [SRIIILELS

(AN
\
= R ZX-L-series (Laser Type) Amplifier Units cannot perform calculations.

z

CHECK!

ZX-E
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Section 6
AUXILIARY FUNCTIONS

B Adding and Subtracting Measurement Results
The expression A+B or A-B is used. All settings are made on the CH2 Amplifier Unit.

Moving to FUN and CALC

1. Set the mode switch to FUN on the CH2

Amplifier Unit. RUN T FUN

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

Selecting Expressions

|
%

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

N\ N\l -’I
The sub-display will flash suB N i
e sub-display will flash. - ) ®
C 4 h Y
4 w
. Use the UP and DOWN Keys to select the Q/U o <& 7% o
expression type. suB ~ :.: - :-‘T ok
- - H
5
5. Press the ENT Key to confirm the selection. = ' 2
The expression will be registered. SuB = = = =
T S
Q
z
[
>
<
=
=
<
(0]
>
3
j=1
=
[¢)
-
c
=)
[ond
(%)
ZX-E
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Section 6
AUXILIARY FUNCTIONS

B Finding Thicknesses

The expression THICK is used. Prepare a sensing object of known thickness before-
hand (standard sensing object). The settings are all performed on the CH2 Amplifier
Unit.

OmRON
ZX-EDA
e
1y

1= cH

J— Calculating Unit

1R ch2

Thickness :}::Q
?

I

Moving to FUN and CALC

1. Place the standard sensing object in positions.

2. Set the mode switch to FUN on the CH2

Amplifier Unit. RUN T FUN

3. Use the LEFT and RIGHT Keys to display
CALC on the main display. @/D - -

Selecting Expressions

suun Jayldwy aidniniA yum Burinses|y ERSIeIIRELS

C — —
4. Press the UP or DOWN Key. Q / O < = .-1
The sub-display will flash. Sue =t
4 h Y
5. Use the UP and DOWN Keys to display R — — »
THICK on the sub-display. Q/U Sl Vo 0o '.‘:‘
L "GN B R N NG B
C 4 h Y
6. Press the ENT Key to confirm the selection. Ijl v ” P
SUB': '.' ' ': '.
ZX-E
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Setting Thicknesses

Section 6

AUXILIARY FUNCTIONS

7.

10.

11.

12.

Use the LEFT and RIGHT Keys to display
THICK on the main display.

Press the UP or DOWN Key.
The leftmost digit of the sub-display will flash.

Set the thickness of the standard sensing
object.

Enter the actual dimensions of the reference object.

The position of the decimal point can be changed using
the next steps.

Press the ENT Key to confirm the setting.

The numeric values will be confirmed and the decimal
point will flash.

Use the LEFT and RIGHT Keys to move the
decimal point.

Press the ENT Key to confirm the position of
the decimal point.

The scaling values (A and B) are registered for both
Amplifier Units.

A _I__ L
[C7F Thickness

Bl

i

Countermeasures for Setting Errors

a/b

0/0

Power [EERE ENABLE

| |
(mm)
: :1 ) =‘
¢ 3 ¢ 3

X

)
D G

- e,
T
I'V‘DA
- v,
b
& _/
o
N\’
o

\ \&

@/D ____Move between digits.

0/U

a/b

O

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

- -, -, .

5o &l b4t o
a1« '’ "’ "
N

E

-—", > -, .-
O i N
SuB = @,
L Sz
PN

E

[%2]
c
@

If the display shows E-THK, the standard sensing object
is outside the measurement distance. (The ENABLE indi-
cator will not be lit.)

Adjust the position of the reference object until the
ENABLE indicator is lit on both Amplifier Units and exe-
cute the measurement again.

ZX-E

Operation Manual
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Section 6
AUXILIARY FUNCTIONS

Preventing Mutual Interference between Sensors

Sensor Heads can be installed adjacent to each other if the mutual interference preven-
tion function is used. Mutual interference can be prevented for up to 5 Amplifier Units.

CH1

AT

Calculating Unit

CH2

CH3

i

T Tl tr i

43

CH4

€

CH5

\\!l

= R Set the same number of samples to average for all Amplifier Units.

CHECK! ﬂ\'ﬂ Setting Number of Samples to Average, p. 80

Response time is longer when the mutual interference prevention function is used.

* Response time = (15 ms + response time based on set number of samples to aver-
age) x number of Amplifier Units

« If the calculation function is also used, the response time will be longer again by
approximately 15 ms.

* Response times for external input signals also become longer by the same amount.

@ Response time, p. 139

(AN}
N Distance between Sensor Heads when Mutual Interference Prevention Function Is Not Used

Q s

CHECK!

ZX-E
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AUXILIARY FUNCTIONS

Settings for mutual interference prevention are made on the CH1 Amplifier Unit.

Moving to FUN and SPCL

. Set the mode switch to FUN on the CH1

. Use the LEFT and RIGHT Keys to display

Amplifier Unit. RUN T

a/b

FUN

SPCL on the main display.

Moving to SYNC

POWER

ENABLE

. Press the UP or DOWN Key.

. Press the ENT Key.

. Use the LEFT and RIGHT Keys to display

. Press the UP or DOWN Key.

0/0

The sub-display will flash.

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

0/0

a/b

SYNC on the main display.

0/0

The sub-display will flash.

E

~ 4
5w ) Dl
SUB e» -, ‘- o |
o bl LY V7

|
§

: Dn@ll) :'
suB - @ o
C 4 ~»

E

SuB

POWeR [EERE] ENABLE

(mm)
\_4
- - - -

suun Jaydwy adniniA yum Buuinses|y [ERYISES

Use the UP and DOWN Keys to display ON. Q / O e
SUB S - - T
- LA
4 h Y
Press the ENT Key to confirm the settings.
Settings for mutual interference prevention can now be SuB "‘ "'
made. =
ZX-E
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Section 6
AUXILIARY FUNCTIONS

Selecting the Number of Units Installed

10 Use the LEFT and RIGHT Keys to display
S-CH on the main display.

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

12 Use the UP and DOWN Keys to select the
total number of Amplifier Units.
\\ "
Enter the value for the total number of con-
=y nected Amplifier Units. Mutual interference pre-
CHECK! vention cannot be set for only some of the Units.

13 Press the ENT Key to confirm the setting.

The number of connected Amplifier Units will be regis-
tered.

Setting the Number of Samples to Average

0/0

0/0

]

—_— — S —— S ——

1
-
I
T
N

[%2)
c
@

’

\ 7

[%2)
c
[++]

'E

\ !
——\—N

14 Set the same number of samples to aver-
age for all Amplifier Units.

H\E§ Setting Number of Samples to Average,
p. 80

ZX-E
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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
SPCL on the main display. Q/D

Moving to DIGIT

E

J
0™
O]

¢—(—\N

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

N

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

\d N |

or ALL. -~ 0N -

R = I = N

C 4 ~»

5. Press the ENT Key. T

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

Selecting Number of Digits

subiqg Aejdsiq jo JaquinN ayl buibuey) [RICIIRELS

7. Press the UP or DOWN Key. < »
\_d Nl

The sub-display will flash. Q / O e - S IV -
i = R = R R

L4 h Y

8. Use the UP and DOWN Keys to select the S " >
number of display digits. @/U s@ '.: - '.= == '::
- - -3
9. Press the ENT Key to confirm the setting. Ijl Y Y
SUB ‘e - ':' ' '-'
ZX-E
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AUXILIARY FUNCTIONS

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.

( OFF (Not reversed) ) ( ON (Reversed) ]
POWER ENABLE POWER ENABLE DOWN
= = (mm) UPQ = = (mm)
-—", -, -, -—"r, W, - LR/
T | A D Iy A D
‘-'I- ' -‘ ‘-‘ DOWNU -‘ '- -‘ ' '-‘ uP
N’ N\l - N\l N’ Nl A _LIN _/
SUB. ‘ ‘ .. .‘ .- SuB .-‘ .. .. .‘ . ‘
(U Rl uy QAL

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. @/D - - -
)

Moving to DREV

3. Press the UP or DOWN Key. N
The sub-dis i @/U S B, '.:‘
play will flash. ,'- '- '-' -| ’- T

C 4 ~»

:é

Aejdsig ayl Buisionay [RSLIIkELS

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

[%2]
c
@

-\

‘.

W\ \’
=

E

5. Press the ENT Key. Ijl

suB

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

DREV on the main display. - - (o
LY L

ZX-E
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AUXILIARY FUNCTIONS

Selecting Whether or Not to Invert Display

7. Press the UP or DOWN Key. Q / O M(\/F/.-\,I
The sub-display will flash. SuB D R i i
- S T
C 4 h Y
8. Select either OFF or ON. Q / O o T < >
OFF: Display not reversed (default) SuB - s
=
ON: Display reversed
9. Press the ENT Key to confirm the selection. |:| PoweR EneoLE
| |
The display setting will be registered. -, )
. . : Lol
When ON is selected, the display will be reversed.
N\’ - N’
S I B I I (|
-f ’

Ae|dsiq ayl Buisianay EILILEIS
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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 e
SPCL on the main display. Q/D - -
Moving to ECO
3. Press the UP or DOWN Key. Q / U )
- > L
The sub-display will flash. S“,“‘: :_ D) ._’. :::,
C 4 ~»
4. Use the UP and DOWN Keys to display DISP ————
0 or AL O/U [.Sa (C ot
0 L "R RDCH N
~—+ C 4 ~»
=
=)
o 5 Press the ENT Key. Ijl —~————
> SuB .‘ ‘ .. ..‘
o LY
c
9
a 6 Use the LEFT and RIGHT Keys to display @/D
9 ECO on the main display. - "
n 4
° .. -
g _/\/\/'-\/':/'-1_
w
Q Selecting Whether or Not to Use ECO Display
>
=
7))
o 7 . Press the UP or DOWN Key. Q / U M\’W.-.-\;I
0 The sub-display will flash. su s L
V) ]
O C 4 ~»
o
3 8. select either OFF or ON. Q / O S
g OFF: Normal display (default) SuB : () "'Z
ON: ECO display Pl X
9. Press the ENT Key to confirm the selection.
The display setting will be registered. SuB ':‘ " e

When ON is selected, the display will become dark.

ZX-E
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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 Sensing Object Registered as the Reference Value
and the Tolerance Output as the Measured Value

Sensor Head

—2 (LOW threshold)

0

Reference value .
Sensing +2 (HIGH threshold)
object

Example 2: Using the Height of Sensing Object as the Measured Value with an Offset
Setto 10

Sensor Head

+8 (LOW threshold)

Sensing +12 (HIGH threshold)
object

Example 3: Using Zero Reset to Measure Steps in Sensing Object (Zero Reset at
Each Measurement)

Sensor Head

uoIouN4 19say 0497 ayl buisn [RelikELN

T Measures
I """ this step.

l

Zero reset Zero reset Zero reset

Operation

! When resetting zero for each measurement, change the settings so that the zero reset memory is
= disabled.

@ ,1\;\ p. 130
CHECK!

ZX-E
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Section 6
AUXILIARY FUNCTIONS

Setting Offset Values

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

Moving to FUN and SPCL

1. Set the mode switch to FUN.

(—)

RUN T FUN

a/bo

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

Moving to ZRDSP

Power [ ENABLE
o o

(mm)

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

0/0

E

~ 4
5w ) Dl
SUB e» -, ‘- o |
Y e I

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

0/0

;
%

< o >
|

SuB b .- .. - T
-3

C 4 ~»

5. Press the ENT Key.

]

2

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

a/b

Setting Offset Values

()
suB '. '. ‘.
- "= "=

POWER [Ad}8] ENABLE

|
(mm)
- - 80 0

N Ny N

a -’

L — —

7. Press the UP or DOWN Key.

The leftmost digit of the sub-display will flash.

0/0

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

a/o-

a/9-
]

9. Press the ENT Key to confirm the setting.

The offset value will be registered.

_Move between digits.

--Increment and decre-
ment the numeric value.

e IO
RRRRERER]

ZX-E
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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. The settings are
saved even if the power is turned OFF (default). This memory setting can be changed
so that the zero reset settings are not saved when the power is turned OFF.

“Z\ Zero reset memory, p. 130
¢ Linear Output
‘((\] The measured value when zero reset is executed will be the center value in the linear output range.

When monitor focus is set, the measured value will be the center value between the two points set
cHeck! for monitor focus. ,t\;\ Output Settings (Monitor Focus), p. 103

Example

- Before Zero Reset

Measured value (mm)

Zero reset executed 4 8 20 Output current (mA)
at 0.2 mm -4 - +4 Output voltage (V)

After Zero Reset

Measured value (mm)

4 12 20 Output current (MA
-4 0 +4 Output voltage (V)
:\ = The minimum display value is —19,999 and the maximum is 59,999. If the measurement result after

®\| zeroresetis less than the minimum, the display will be —19,999. If the measurement result is greater
CHE?KI than the maximum, the display will be 59,999. Zero reset can be executed only when the measured
" value is £10% of the rated measurement distance.

uoIouN4 19say 0497 ayl buisn [RelikELN

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

RUN T FUN
Press the ENT Key for more than one second |:| Powe EnaBLE
or input the zero reset signal from an external -em .
device (for 800 ms max.). eV N

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.

X-E
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Section 6

AUXILIARY FUNCTIONS

Releasing Zero Reset

1. Set the mode switch to RUN. @

RUN T FUN
2. Hold the ENT and RIGHT Keys down D
o

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.
) "

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

Sensor Head
T Measures
[ ------ this step. ]
Zero reset Zero reset Zero reset
Operation
) "
~ Even if zero reset memory is disabled, the zero reset level will be saved if threshold values or other
(l functions have been changed. Zero reset will continue after startup when these functions have been

CHECK! changed.

ZX-E
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Section 6
AUXILIARY FUNCTIONS

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. @/D - -

Moving to ZRMEM

3. Press the UP or DOWN Key. )
- \dl \pdl |‘

The sub-display will flash. Q / U B S iy 1
Py D I e

L 4 ~»

|
§

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

N N
or ALL. suB - ‘= o
- ~

5. Press the ENT Key. o — =
6. Use the LEFT and RIGHT Keys to display
ZRMEM on the main display. Q/D - "

- - \_4 -

- - - .. -

0 09
L ~— T — — ——

Selecting Whether or Not to Enable Zero Reset Memory

uoIouN4 19say 0497 ayl buisn [RelikELN

7. Press the UP or DOWN Key. Q / O e
The sub-display wil flash. sus ™ L
-7
C 4 h Y
8. Use the UP and DOWN Keys to select ON or Q / O e
OFF suB S - .. .. T
-
ON: Zero reset memory enabled (default) < ~
OFF: Zero reset memory disabled
9. Press the ENT Key to confirm the selection. Ijl -— <
. . . SuB - .- ..
The zero reset memory setting will be registered. 14
¢
ZX-E
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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 @ PoweR EnBLE
Keys at the same time. a D - "
LOCK will be displayed on the main display and “-----" will O : '-‘ ‘- :-‘
be displayed on the sub-display. . "’ "an
SUB e -
3 . Release the keys once OK is displayed on the T T —
sub-display. sus =\ :.‘

The keys will be locked.

Releasing the Key Lock

uonound %007 Aoy [RIIRES

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
ap S =
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 e
sub-display. w - W
The key lock will be released. '-‘ ’

ZX-E
132| oOperation Manual



Section 6

AUXILIARY FUNCTIONS

Initializing Settings Data

This function resets all settings to their default values.

Linearity adjustments, however, are not initialized using this function. To initialize linearity adjustment
data, perform initialization in linearity adjustment mode.

N—
ﬂ E§ Initializing Adjustment Settings, p. 59

Function

Default Value

No. of samples to average

64

Hysteresis width

The default differs depending on the connected Sensor Head.

* ZX-EDRS5T: 0.0003
* ZX-EDO1T: 0.0004

* ZX-EDO02T: 0.0008

* ZX-EMO02T: 0.0008
® ZX-EMO7MT: 0.003
* ZX-EV04T: 0.0016

® ZX-EMO2HT: 0.0008

Hold OFF
Timer OFF
Special functions CLOSE
Scaling OFF

Monitor focus

At 0 mm: 4 (mA)
At rated 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

The default differs depending on the connected Sensor Head.

* ZX-EMO7MT: 59.999 (mm)
® Other Sensor Heads: 5.9999 (mm)

LOW threshold

The default differs depending on the connected Sensor Head.

* ZX-EMO7MT: —19.999 (mm)
® Other Sensor Heads: -1.9999 (mm)

X-E
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Section 6
AUXILIARY FUNCTIONS

1. Set the mode switch to FUN. [E]

RUN T FUN

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

3. Press and hold down the ENT Key. I:l e~~~ —~———
The sub-display will display “-----".

4. Release the ENT Key once OK is displayed - T —
on the sub-display. sus P :.‘

The settings will be initialized.

n
@
Q
=
o
=}
o

eleq sbumeas buizienu|
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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. * Is the power supply device connected correctly? p. 38
« Is the supply voltage below the rated range (12 to 24 VDC £10%)?
Device restarts during « Is the power supply device connected correctly? p. 38
operation. « Are the Interface and Calculating Units connected correctly? p. 34
Judgements not output to |« Are all cables connected correctly? p. 38
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. 38
« Is the signal line disconnected?
No communications with | ¢ Is the cable connected correctly? p. 34
personal computer. « Is the Interface Unit connected correctly?
« Is the switch under the Interface Unit on the side without the tab?
. p. 146
« Is 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. 103
settings?
« Linear output levels can be fine-tuned.
Nothing displayed on main |« Has the number of display digits been set to zero? p. 123
display or sub-display.
The main display remains |« Has a timing input been made while hold is enabled and the trigger type has |p. 81

on “e---",

been set to TIMIG?

« If the hold function is enabled and the trigger type is UP or DOWN, has the
self-trigger level been set to an appropriate value?

X-E
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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. 25
Amplifier Unit connected. power supply and check that the Amplifier and p. 34

Calculating Units are connected correctly.

« If only one Amplifier Unit is being used, connect another |p. 116
Amplifier Unit temporarily and turn OFF the two-sensor | . 133
operation, or initialize the settings data.

E-DAT | Two-sensor operation communica- |+ Change the mode for the CH1 Amplifier Unit to RUN. p. 25
tions data error « Turn OFF the power supply and check that the Amplifier |p. 34

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. 25

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

does not solve the problem.

E-SHT | One or all of the judgement outputs | Turn OFF the power supply, check that the HIGH, PASS, |p. 38
are short-circuited. and LOW output lines are not short-circuited, then turn ON

the power supply again.

E-THK | The thickness T is not set for thick- | Set an appropriate thickness T. p. 74
ness operation.

ERRLH | An attempt was made to set a Input correct threshold values. p. 97
numeric value larger than the HIGH
threshold value to the LOW thresh-
old value.

HIGH threshold — LOW threshold <
hysteresis width

ERRHL | An attempt was made to set a Input correct threshold values. p. 97
numeric value smaller than the
LOW threshold value to the HIGH
threshold value.

HIGH threshold — LOW threshold <
hysteresis width

ERROV | The set numeric value is too large. | Input an appropriate numeric value. p. 50
HIGH threshold — LOW threshold <
hysteresis width

ERRTB | Linearity adjustment failed. Confirm the selected material and sensing object position, | p. 54

then perform adjustment again.

ERRUD | The set numeric value is too small. | Input an appropriate numeric value. p. 50

X-E
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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) ?

No. The ZX-E-series Smart Sensors (Inductive Displacement
Type) and ZX-L-series Smart Sensors (Laser Type) are not com-
patible.

Can the ZX-SF11 Interface Unit used with the
ZX-L-series Smart Sensors (Laser Type) be
used with the ZX-E-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 with the Smart Moni-
tor.)

Can the ZX-CAL Calculation Unit used with the
ZX-L-series Smart Sensors (Laser Type) be
used with the ZX-E-series Smart Sensors
(Inductive Displacement Type)?

Yes. However, only two Amplifier Units can be connected.

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
“2\ p. 97

When scaling is executed, an error appears on
the sub-display and settings cannot be made.

Scaling cannot be set for one of the following reasons:

« Scaling has been attempted when the measured value is
outside the measurement distance range.

« When two-point scaling has been executed, the distance
between the measured values for the two points is not 1% or
more of the measurement distance.

Lﬁap. 95

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.

Z —
k] =\ p. 103
@
>
=
Q
] When entering the thickness for thickness calcu- | The present value is outside the measurement distance. Place
lation, why does an error appear on the sub-dis- | the sensing object within the measurement distance range and
8 play and the settings cannot be made? then enter the thickness.
> “Z\ p. 74
Can calculations be performed with 3 or more Contact your OMRON representative.
Amplifier Units?
Can calculations be performed when Sensor Yes, if both Sensors are ZX-E-series Smart Sensors (Inductive
Heads with different measurement distances are | Displacement Type).
connected to 2 Amplifier Units?
The sensing object is made of copper. What Use the default, aluminum (AL).
material should | select for linearity adjustment?
When linearity adjustment is executed, why does | Occasionally linearity cannot be adjusted due to the surface sta-
an error occur and linearity is not adjusted? tus of the sensing object used, e.g., the surface is rough or has
been processed. Initialize the linearity adjustment data and use
the default settings.
The main display does not change to zero even | Sometimes the status of the sensing object surface, e.g., the sur-
when sensing objects are in contact with the face is rough or has been processed, prevents the display from
Sensor Head. changing to zero even when the sensing objects are in contact
when the default linearity adjustment values are used. Either exe-
cute linearity adjustment or execute a zero reset first.
X-E
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Glossary

Term Explanation
Response Response time is the time from when the Sensor measures a distance to when the value is output
time (either as linear output or judgement output).
The response time changes depending on the settings for the number of samples to average, calcu-
lations, and mutual interference prevention.
Measured The measured value is the measurement result displayed on the main display of the Amplifier Unit in
value RUN and T modes.

The measured value is the value after all set processing has been completed, e.g., linearity adjust-
ment, number of samples to average, scaling, calculations, hold, and previous value comparison.

Lap. 51

Present value

The present value is the current measurement result for the target Amplifier Unit.

Some set processing, such as linearity adjustment, number of samples to average, and scaling, have
been completed for the current measured value, but calculation, hold, and previous value compari-
son settings are not reflected.

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

L@p. 51

Linearity

The linearity is given as 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 rela-
tionship to the displacement of the sensing (i.e., it shows the accuracy of the linear output).

More precise linearity can be obtained with the ZX-E Smart Sensors by performing linearity adjust-
ment.

L@p. 54

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.

Lﬁap. 51

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.
Smart The Smart Monitor is software (sold separately) for Windows 98 or 2000. Use Smart Monitor soft-
Monitor ware to communicate, via an Interface Unit, with ZX-E-series Smart Sensors. This means that mea-
surement settings can be made from personal computers, settings data saved, measurement results
displayed as graphs, and data logged.
Smart Monitor version 2 or later must be used with ZX-E-series Smart Sensors.
,i";} p. 24
Measure- The measurement distance is the range (distance) that measurement is possible for the connected
ment dis- Sensor Head.
tance [LZ\ p. 143
Sampling Sampling period is the time over which the sensing object is measured when the hold function is
period being used.

The sampling period is determined by the trigger mode and the delay time.

L@p. 81

X-E
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Specifications and Dimensions

ZX-EDA11 and ZX-EDA41 Amplifier Units

(Unit: mm)
N = .
67.3
133 L
44 D
<
= 00000000 ['e}
o Il 1T IS ERREE H: 2
w0 0600’ ]
I T 1 T
Vinyl-insulated round cable, Round vinyl insulated cable
5.1 dia., 9 conductors 13 36.8 5.2 mm dia. (19/0.08 mm dia.) 10-core
(cross-sectional area of ’ Note: The analog output line (black)
conductor: 0.09 mm2, has shielding and the diameter
Insulator diameter: 0.7 mm) of the insulator is 2.2 mm
Standard length: 0.1 m standard length 2 m
>
k)
o
o
=]
o
s
1
o ZX-EDA11 ZX-EDA41
g Measurement 150 ps
0 period
c-:;i (See note 1.)
L Possible settings for | 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, or 4096
) number of samples
s to average
g Linear output Current output: 4 to 20 mA/F.S., Max. load resistance: 300 Q
o (See note 2.) Voltage output: +4 V (£ 5V, 1 to 5 V, See note 3.), Output impedance: 100 Q
=)
§' Judgement outputs | NPN open-collector outputs, PNP open-collector outputs,
] (3 outputs: 30 VDC, 50 mA max. 30 VDC, 50 mA max.
g HIGH/PASS/LOW) | Residual voltage: 1.2 V max. Residual voltage: 2 V max.
g Judgement output | ON: Short-circuited with 0-V terminal or 1.5V | ON: Supply voltage short-circuited or within
7] hold input orless supply voltage 1.5 V max.
- OFF: Open (leakage current: 0.1 mA max.) OFF: Open (leakage current: 0.1 mA max.)
Zero reset input
Timing input
Reset input
ZX-E
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ZX-EDA11 ZX-EDA41

Functions Measured value Display digit limit Monitor focus One-shot timer
display Zero reset Linear output correc-  Timing inputs
Present value dis-  zero reset memory tion Self-up trigger
play Previous value compari- Peak hold Self-down trigger
Output value dis-  son Bottom hold (A-B) calculations
play . Initialization Sample hold (See note 4.)
Set value display Linearity initialization Peak-to-peak hold (A+B) calculations
Resolution display  1o4ching Average hold (See note 4.)
ENABLE mdlgator Direct threshold value  Delay hold Thickness calculation
Zero resetindica-  setting o - Delay time setting (See nqte 4)
tor o Hysteresis width setting ON-delay timer Mutual !nterference
Power ON indica-  Scaling OFF-delay timer prevention
tor Linearity adjustment Y (See note 4.)
Judgement indica- Key lock
tor Clamp value setting
ECO mode
Display reverse

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)

Voltage influence
(including Sensor)

0.5% F.S. of linear output value at +20% of power supply voltage

Power supply
voltage

12 to 24 VDC £ 10%, Ripple (p-p): 10% max.

Power consumption

3.4 W max. (Sensor connected)
(Power supply voltage: 24 V, Current consumption: 140 mA max.)

Ambient
temperature

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

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 Approx. 350 g
state)
Materials Case: PBT (polybutylene terephthalate), Cover: Polycarbonate

Accessories

Instruction sheet

Notes:

1. The response time for the first linear output or judgment output is calculated as follows (with fixed sensitiv-

ity): Measurement period x (Average count setting + 1). The response time for the second and later out-
puts is the measurement period specified in the table.

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-E
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APPENDICES

ZX-EDLIOIT and ZX-EMLICIT Sensor H

eads

Preamplifier (Un: mm)
Sensor Heads (Same for all models)
ZX-EDR5T
8
- 18 Round vinyl-insulated coaxial cable,
T —— 1 core, 2.5 dia.
- (ZX-EDR5: 1.7 dia.)
Standard length: 2 m
ZX-EDO1T o 46
; — X
o 8
| B (B
<
o 18 Lk H -
[ ——— 6 60 6
3
e
ZX-ED02T =[ggg] | | [EEE]— nnn l
[ )~
<
5 22 Round vinyl-insulated coaxial cable,
w| " 9 cores, 5.1 dia.
] Standard length: 0.2 m
Preamplifier
ZX-EM02T (with Mounting Bracket)
18 dia. L 22
16 <
=2 g
) |
@ L]
A
M10x1 . i 530
Two clamping nuts
Two toothed washers
ZX-EMOTMT =m:
> | 29 dia. |
o
° 24
=] !
9 i
o i <
; ). 8
) s
w : 4
e
® L
o,
=h Two clamping nuts
O
a Two toothed washers
g ZX-EV04T ZX-EMO2HT
" . .
% Sensing surface 21 dia. §
SN
2 Z 17 22 0588
S‘ — &5 H o OD
) ~ I\ I ﬁx =<
§. I = | 1
o) 7)10 |10 by I i h [
2 30 s, ‘ M12x1
o ol — & Two clamping nuts
a < ﬂ_:l_l:@:: Two toothed washers
[Te)
-
Sensor mounting hole dimensions
Two,m3 1001
! !

X-E
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ZX- ZX- ZX- ZX- ZX- ZX-

EDR5T EDO1T EDO2T EMO2T | EMO7MT | EVO04T S SalE
Shape 3 dia. 5.4 dia. 8 dia. M10 M18 30x 14 x |M12
4.8 mm

Sensing object Magnetic metals (Measurement distance ranges and linearities are different for non-

magnetic metals. Refer to Characteristic Data (Reference Value) on page 148.)
Measurement 0to 0.5 Otolmm|0to2mm |Oto2mm [0to 7 mm |0to4 mm |Oto2 mm
distance mm
Standard 18 x 18 18 x 18 30 x 30 30 x 30 60 x 60 mm 45 x 45 mm
sensing object mm mm mm mm

T = 3 mm, material: S50C

Resolution (1.0 um)
(See note 1.)
Linearity +0.5% F.S. (See note 3.) +1.0% F.S.
(See note 2.) (See note 3.)
Temperature 0.15% 0.07% F.S./°C (See note 4.) 0.1% ES./°C
characteristic FS./°C (See note 5.)
(See note
4)
Ambient Operat- |Operating: —10 to 60°C Operating/
temperature ing/ stor- | Storage: —20 to 70°C storage
age: 0to (See note 7.)
50°C Head:
-10 to 200°C
Preamplifier:
-10 to 60°C

With no icing or condensation

Ambient humidity Operating/storage: 35% to 85% (with no condensation)
Insulation 500 MQ min. (at 500 VDC)
resistance
Z
Dielectric strength 1,000 VAC, 50/60 Hz for 1 min. between charged parts and the case S
Vibration resistance (destruc- |10 to 55 Hz, 1.5-mm double amplitude 2 hrs each in X, Y, and Z directions 5-_
tion) 3
[
Shock resistance (destruc- 500 m/s2, 3 times each in X, Y, and Z directions n
tion) S
@
Degree of IEC60529 |IEC60529, IP67 IEC60529, 0.
protection (Sensor Head , IP65 IP60 g‘
only) (See note 6.) 9
Mate- |Sensor |Case Brass Stainless |Brass Zinc Brass g
rials |Head steel (nickel- )
plated) o)
S
Sensing Heat-resistant ABS PEEK o
surface 9
Tightening Brass (nickel-plated) - Brass (nickel- %
nut (except ZX-EDO2T) plated) 8
Toothed Iron (zink-plated) - Iron (zink- o
washer (except ZX-EDO2T) plated) a
Preamplifier PES
Weight (packed state) Approx. |Approx. |Approx. |Approx. |Approx. |Approx. |Approx. 160 g
120 g 1409 1409 1409 160 g 130g
Accessories Amplifier Mounting Brackets (ZX-XBEL1), Instruction sheet

F.S.: Full scale of measurement

X-E
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Notes: 1. Resolution: The resolution is the deviation (£3c) in the linear output when connected to the Amplifier Unit.
The above values indicate the deviations observed 30 minutes after the power is turned ON. (The resolu-
tion is measured with the standard sensing object at 1/2 of the measurement distance range, with the
Amplifier Unit set for the maximum average count of 4,096 per period.)

The resolution is given as the repeat accuracy for a stationary workpiece, and is not an indication of the
distance accuracy. The resolution may be adversely affected under strong electromagnetic fields.

2. Linearity: The linearity is given as the error in an ideal straight line displacement output when measuring
the standard sensing object (varies with the object being measured).

3. The value following linearity adjustment using a standard sensing object for an ambient temperature of
25°C.

4. Temperature characteristic: At the same temperature as the Amplifier Unit, and with the standard sensing
object at 1/2 of the measurement distance range.

5. Temperature characteristic: The temperature of the Sensor Head only, and with the standard sensing
object at 1/2 of the measurement distance range.

6. Do not use in moist environments because the case is not waterproof.

7. Even when operated within the specified temperature range, using in locations subject to extreme temper-
ature fluctuations may result in deterioration of Sensor characteristics.

X-E
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ZX-CAL2 Calculating Unit

APPENDICES

(Unit: mm)

30
26

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 MQ (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

X-E
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ZX-SF11 Interface Unit

(Unit: mm)

30

O 0=\
. @

33.1

336 I 67.3 42

46

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

Connector pin arrangement
2 3 4 5

\\ [/

] ,
— — Pin No. Name
2 @’ 1 N.C.
&
2 2 RD
/2]
/A : —
2 6 789 4 N.C
) C.
o 5 SG
=
3 6 N.C.
=, 7 N.C.
o
5 8 N.C.
7
o 9 N.C.
>
o
g
3
(0]
=]
@,
o
=
(7))
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ZX-SF11
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- Up to 5 (Two Calculating Units max.)
nectable

Communica- | Communica- | RS-232C port (9-pin D-sub connector)
tions functions | tions port

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

Accessories Instruction sheet, 2 clamps
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Characteristic Data (Reference Value)

Linearity for Sensors (after Adjusting Linearity with Standard Sensing Object)

ZX-EDR5T ZX-EDO1T
0.3 0.3
0.2 0.2
a‘ 0.1 ’(; 0.1
s / s
S 00 [\ S 00
g g
2 -0.1 2 -0.1
— -
-0.2 0.2
-0.3 ‘ ‘ ‘ ‘ -0.3 ‘ ‘ ‘ ‘
0 0.1 0.2 0.3 0.4 0.5 0 0.2 0.4 0.6 038 1.0
Measurement distance (mm) Measurement distance (mm)
ZX-EDO2T/EMO2T ZX-EMO7MT
0.3 0.3
0.2 0.2
@ o @ o1
[T [
S X
> 00 S 00
£ -01 £ 0.1
— -
-0.2 -0.2
-0.3 . . . -03
0 0.5 1.0 15 20 0 10 20 30 40 50 60 70
Measurement distance (mm) Measurement distance (mm)
ZX-EV04T ZX-EMO2HT
0.3 0.3
0.2 0.2
B 01 /_/ \ 3 o
T [
s \ L /\/
< oo > 00
z z °
5 g
-0.1 -0.1
5 \/_/ 5 N
~02 -0.2
-0.3 . . . -0.3
0 1.0 20 3.0 4.0 0 0.5 1.0 1.5 20
Measurement distance (mm) Measurement distance (mm)
X-E

Operation Manual




APPENDICES

Measuring Sensing Objects of Different Sizes after Adjusting Linearity with Standard
Sensing Object
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Adjusting Linearity for Each Sensing Object
(The measured sensing object is the same as the object for which linearity was adjusted.)
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Measuring Sensing Objects of Different Materials (Iron, Stainless Steel, and Aluminum)
after Iron Selected as Material and Linearity Adjusted

[\ p. 54
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Selecting Material for Each Sensing Object (Iron, Stainless Steel, or Aluminum) and
then Adjusting Linearity

(The measured sensing object is the same as the object for which linearity was adjusted.)
N—
=\ p. 54

ZX-EDRST ZX-EDO1T
03 03
02 02
N

@ 01 » 01 -~
s 5 TR
S E\O/ N / B
> 00 > 00 A%
2 Z Z_—-
g g
£ 0.1 < .
- —

-0.2 02
03,501 02 03 04 05 03,702 04 06 08 10
Measurement distance (mm) Measurement distance (mm)
—— S50C 18%x18 ———-— S50C 18X% 18
——— SUS304 18x18 ——— SUS304 18x18
—— A5052 18x18 —— A5052 18x18
ZX-EDO2T/EMO2T ZX-EMO7MT
03 03 Z
e]
g
0.2 Q
0.2 =
7 o e 7 o /™\ -
/ . (@]
L A7 /'// LI5 >
9\1 v — S -/ E’\_/ PPN — P Q
> 0.0 *‘I/.-./ J— N\ 2 0.0 Sl - o
@ . 5 24
g -oi S -0 2
i 3 Iy
=,
-0.2 -0.2 e
o
—0 3 L L L I L L 1 1 f a
<0 05 10 15 20 035740 20 30 40 50 60 7.0 5
Measurement distance (mm) Measurement distance (mm) §
o
————— S50C  30x30 ----- S50C  60X60 §
——— SUS304 30x30 ——— SUS304 60x60 [e)
— A5052 30x%x30 — A5052 60x60 2
L
c
&

ZX-E
Operation Manual |155



(anep aouaialey) ereq onsusloesey) EERIBIELELY,

156

ZX-EV04AT

0.3

0.2

Display value (mm)
o
\_\
N
N
O
)
\s

|\
o
034 10 20 30 40
Measurement distance (mm)
- S50C 60x60

SUS304 60 X 60
—— A5052 60x60

X-E

Operation Manual




APPENDICES

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
1 {-S -k (*)|1-SHT | Timer/One-shot timer p. 112
AlRZDAR A20mA | The meaning of this display item depends on the selected functions.
Monitor focus/First point setting (for current output) p. 103
Linear output correction/First point offset (for current output) p. 107
= M A4V The meaning of this display item depends on the selected functions.
Monitor focus/First point setting (for voltage output) p. 103
Linear output correction/First point offset (for voltage output) p. 107
R-h |AB 2-sensor operation/A-B p. 116
Rl (™ |AB 2-sensor operation/A+B p. 116
Rl AL Linearity adjustment/Sensing object material/Aluminum, copper p. 54
RLL (™ |ALL Displays all of the special menu. p. 51
Rtk ok (M |AUTOT | T mode/Executing automatic teaching p. 100
Rk AVE Number of samples to average setting p. 80
Rk -k (% |AVE-H | Hold/Average hold p. 81
Bk “rk B 4mA | The meaning of this display item depends on the selected functions.
Monitor focus/Second point setting (for current output) p. 103 >
Linear output correction/Second point offset (for current output) p. 107 s
@
= o B 4V The meaning of this display item depends on the selected functions. 5__
Monitor focus/Second point setting (for voltage output) p. 103 §
Linear output correction/Second point offset (for voltage output) p. 107
o]
- (%) |B-H Hold/Bottom hold p. 81 %
= ~
C cRL e CALC Calculation setting for adjacent Sensors p. 116 -
D
o oA CLAMP | Clamp value setting for non-measurement p. 110 @
@
s L R AFP () | CLAMP | Non-measurement setting/Return output to clamp value p. 110 3
@
s LS E (%) | CLOSE | Hides the special menu. p. 51 2
=
[l x} o COMP Compares to previous hold value. p. 88 o]
n
j=1
@
<
»
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Display Details Pages
D B ::: ::: ::: D000 Linearity adjustment value input at 0% of measurement distance position | p. 56
D050 Linearity adjustment value input at 50% of measurement distance position | p. 56
D100 L_inearity adjustment value input at 100% of measurement distance posi- | p. 56
tion
4-F“d (» |D-FWD |Display direction for measured values when scaling function used (display | p. 90
not inverted)
- Umog (%) | DNV Display direction for measured values when scaling function used (display | p. 90
inverted)
o i DIGIT Number of digits setting for main and sub-displays p. 123
i () |DOWN | Hold/Trigger mode/Self-down trigger p. 83
o E DREV Reverses position of main and sub-displays. p. 124
o {57 (»|DIsP Displays display-related functions from special menu. p. 51
E E ) ECO Reduces power consumption by reducing main and sub-display lighting. p. 126
Erxe () |ETC Displays functions other than display- and output-related functions from p. 51
special menu.
F FE ) |FE Linearity adjustment/Sensing object material/lron, Stainless steel p. 54
(SUS410)
Foac s FOCUS | Measured value output range setting p. 103
HiF-o™ H-DLY Hold/Delay hold p. 86
H = T H-D-T Hold/Delay hold/Delay time setting p. 86
DR H-HYS | Hold/Trigger mode/Self-trigger hysteresis width setting p. 83
> Fos H-LVL Hold/Trigger mode/Self-trigger level setting p. 83
;é RS-k H-S-T Hold/Delay hold/Sampling period setting p. 86
% ek ::. H-TRG Hold/Trigger mode setting p. 83
P o HOLD | Hold setting p. 81
§ 45 HYS Hysteresis width setting p. 102
§ | ) ::: INIT Initialization of settings p. 135
g K HEEP (*) |KEEP Non-measurement settings/Hold output p. 110
§ L -Rdd L-ADJ Linear output offset value setting p. 107
_Ef LotmE - LINER | Linearity adjustment p. 54
?}- T R LINIT Initialization of linearity adjustment data p. 59
:;_, M R (%) | MAX Non-measurement settings/Clamp value/Maximum p. 110
@ - E = = " METAL | Linearity adjustment/Sensing object material p. 54
O| aFF -4 (*)|OFF-D |Timer/Off-delay p. 112
momo- ot (%) |ON-D Timer/On-delay p. 112
X-E
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Display Details Pages
P 4% =) (0 |P1SCL | Scaling/First-point scaling p. 90
H2% e (M |P2SCL | Scaling/Second-point scaling p. 90
Hero () |P-H Hold/Peak hold p. 81
PRk (®)]|PPH Hold/Peak-to-peak hold p. 81
" E 'E. E - RESET | Output data settings for non-measurement p. 110
- =% E )k () |RESET |RUN or T mode/Resetting input p. 38
S S-CH Mutual interference prevention/No. of Units p. 120
-k () [SH Hold/Sample hold p. 81
S RLE SCALE | Scaling setting p. 90
SEE (%) |SET The'nleaning of this display item depends on the main display.
" = ) : Displays output-related functions from special menu p. 51
L {4~ E - : Linearity adjustment p. 54
SHcL SPCL | Special menu p. 51
Displays scaling, monitor focus, and other special functions.
Cot% (%) |Sus Linearity adjustment/Sensing object material/Stainless steel (SUS340) p. 54
S SYNC Mutual interference prevention setting p. 120
Lok A TTIM | Timer time p. 112
ERRLE TABLE | The meaning of this display item depends on the sub- display. p. 58
- - : Executing linearity adjustment
= R ) ¢ Canceling linearity adjustment
ot THICK | 2-sensor operation/Thickness setting p. 116
- - >
EotmE TIMER | Judgement output timing setting p. 112 s
@
Eolm L | TIMIG The meaning of this display item depends on the selected mode. %
FUN mode: Hold/Trigger mode/Timing input p. 83 o
RUN or T modes: Input timing p. 38 o
UP M |upP Hold/Trigger mode/Self-up trigger p. 83 %
23
TIRYY W-UP Displayed during warm-up p. 41 Py
= — o
S aSF ZRDSP | Offset value input for zero reset p. 127 o
—— o
S mE R ZRMEM | Setting to save or clear measured values at zero reset p. 130 a
@
—
o
=
)
n
j=1
@
<
»
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circuit diagrams
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PNP Amplifier Units
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CLAMP value.......ccoocvveveeeiiiiiieeeeens
comparison, previous values ............. 88
current/voltage switch ............ccccoee..e. 25
CUISON KBYS.....uiiiiieiiiiiiee e 48
D
deadpoint
detecting ..c.cvveveeeeiiee e 62
default values
settings data .........cccoevveveeeeenniinenn. 133
delays
hold ... 86
Setting time ..., 86
diMenSIONS.......cccoevviiieieeeeieeee e 140
direct iNpuUt ........cooeiiiiiie e 98

displays
adjusting brightness .....
changing No. of digits...
FEVETSING.cciiviiiireeeririe e

E
eccentricity
MEASUNNG....cuvieeeeeiiiiiie e ee e
ECO display..........c........
ENABLE indicator
EITON MESSAGES ..eeveerieerreeieesieerineas

F
FUN mode
description
displays
function transitions
function transition charts.................... 51

G
ground liNe.......ccooviiiiiiiiie e 38

H
height
MEASUMNNG....eeeeiee e e et ee e 67
HIGH judgement output line .............. 38
hold
average

I/O circuit diagrams...........ccoeeveveeeennn. 39
initialize
settings data.........c.ccocevveeeeeiinnnennn. 133
initializing
lINEANItY ...oovveeieieec e 59
Interface Units
CONNECLIONS ...t 37
connector pin arrangement ........... 146
dimensions and specifications....... 146
part NAMES .........ccoeeeeviiiiiiiiiiiiiiees 27
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J
judgement output hold input line......... 38
judgement output timing................... 112
K
KEEP ..ot 110
key input
disabling.........cccceviiiiiiiiiiien 132
key lock
releasing ......coceeeevvcieeee i 132
Setting ....cveevvieeninie e

key operations

L

linear OUtPUL .........ceeeeeeeiiiiieeeeeieee,
output compensation ...
SWILCH ...,
linear output ground line
linear output line...........cccoeeeeeiiiinne.n.
linearity
AdJUSEING .eeeeiiiiiiieeeee e 58
initializing adjustment settings ......... 59
LOW judgement output line ............... 38

M
main display .........ccccceeeieiiiieieiinie. a7
materials

Selecting......cveeivciiiie e
measured value .........ccccevvvveveenenn.n.
measurement distance...
mode switch....................

SWILCHING ..eveeieiiiiiee e
mutual interference
Preventing......cccvveeeveciveree e 19
setting distance...........c..cceevveenne 32

N
No. of samples to average................. 80
non-measurement settings .............. 110
numerals
changing .......cooovveviiieniec e 50

OFF-delay timer.........ccccoeviiieeeennns
ON-delay timer...............

output cable ......ccccovviiieeiie
output compensation
OUtPUL SELtINGS....evviiviieiiecreee i

P
PASS judgement output line............... 38
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position teaching...........ccccceeviiieeee.n.
Power ON indicator
Preamplifiers........ccccceeeviiiieeiiiciinne.
presentvalue ........ccccceeevvciveneeeeennnn.

reference values
displaying .....cccovevveeiiiieieeee
setting offset values
resetinput line ........cccoooieeiniiiieee
response time..................
RUN mode
desCription .......ccccveveeiviiiiree e, 46
diSPIays ...ooeeiiee a7
function transitions ..............cc.ccuee... 51

S

scale
changing......cccoeevvveeeiiiiiiee e
Sensor Heads
connections ..................
dimensions .......ccceeiviiiiee e
influence of surrounding metal ........ 31
installation ..........cccooeiieieiiii s
mutual interference
Part NAMES ....oovveeeriie et
preventing mutual interference....... 120
specifications........cc.occceeeeiiiiineeenn. 143
setting conditions
SeleCtiNg ...veveeeiiiiee e 49
setting distance.........cccccveeeviciieiiecnnns 32
settings
iNItIAliZING ......ooeieieee
specifications
sub-display ........ccoeeeieiiiie e

T
T mode

desCription ........ccccevvieeeiiiie e

displays .....ccccoceevineennnn

function transitions
teaching .......coccoeveeeeninnen.

AULOMALIC ...
terminology .....cccveveeveiiiieee e
thickness

MEASUMNNG....vveeiieeeiiee et 74
thresholds

automatic teaching ..........cccoeeeenn. 100

entering values ..........ccccceeeviinenenne

inputting directly

position teaching ........c.cccevvvverninenn. 99




HMEIS oo 112
timing
INPUL .o 83
INPUL NG oo, 38
trigger
Self-UP oo 83
trigger mode
SeleCting....ccovveeerieiie 83
troubleshooting ..........ccccoveviieinnenn. 136
\%
vibration
MEASUMNNG ...vveeeiieeeriiee e e 71
W
warming up ........ccceeeeennne 12,17, 41, 159
WITING eeeieiieeee e 38
Z
ZEr0 rESEL...ciiiiiiie et 127
EXECULING ..evevvieeiiiee e 129
INPULIINE Lo 38
releasing ......ooccveeeeeiicieenee s 130
SAVING +eivvreeeiree e 130
setting offset values....................... 128
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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. Z166-E1-04 )

!

Revision code

Revision code

Date

Revised contents

01

Sept. 2002

Original production

02

Sept. 2003

Added information on new Sensor models and details of version upgrade.

02A

April 2005

Pages 7 to 10: Updated warranty and limitations of liability information.
Page 54: Corrected "SUS340" to "SUS304" in table.

03

November 2013

Pages 7 and 8: Replaced "Warranty and Application Considerations" with "Terms
and Conditions Agreement."

Page 30: Added information at top of page.

Page 38: Added information at top of page and changed CHECK information for
item (7).

Page 140: Changed location of reference to note in table.

Page 141: Changed note 1.

Page 143: Changed last few rows of table.

Page 147: Added information to top and bottom of table.

Page 148: Added "Reference Value" to heading.

04

July 2015

Page 11: Added Applicable standards
Page 12: Changed cable extension
Page 140: Added callouts to figure.
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