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About this Manual

Please read the following manuals carefully and be sure you understand the information provided
before attempting to install or operate the Z500.

Ve

oo | Installation
L R
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l“‘] Wiring

L Cat. No. Z158-E1-2

This manual describes the hardware for the Z500
(Multi-Dimensional Controller) and how to install the
components.

Be sure to read this manual first.

J

Manual 2: Operation Manual

Starting the Z500
and Positioning
the Workpiece

SECTION 2 Basic Operations
This section describes how to start the Z500
and how to display images on the monitor.

v

Adjusting Images

v

B Setting

ﬂ Measurement
Cat. No. Z159-E1-2 Conditions
and Executing

SECTION 3

Menus for Conversational Menu

* Basic settings required for measurement
* Measurement of consistent workpieces

Menus for Conversational Menu
Settings can be made easily by entering
information as requested - just as
though you are having a conversation
with the Z500.

SECTION 4 Menus for Expert Menu

* Customized settings

¢ Detailed settings

* Measurement of workpieces placed at different
positions

Menus for Expert Menu

More detailed setting, such as position
compensation for workpieces placed at
different positions, can be made.

v

Outputting to
External Devices

SECTION 7 1/0 Format

This section provides details on the inputs and outputs
used for communications with external devices via
terminal blocks or RS-232C.

* Communications settings

¢ |/O format

e Timing for communications
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INTRODUCTION

Special or Critical Applications

When the Z500 will be used in one of the conditions or applications listed below, allow extra safety mar-

gins in ratings and functions, add extra safety feature such as fail-safe systems, and consult your

OMRON representative.

* Operating conditions or environments which are not described in the manual

* Nuclear power control systems, railroad systems, aviation systems, vehicles, combustion systems,
medical equipment, amusement equipment, or safety equipment

¢ Other systems, machines, and equipment that may have a serious influence on lives and property and
require extra safety features

Product Availability

Some of the products listed may not be available in some countries. Please contact your nearest
OMRON sales office by referring to the addresses provided at the back of this manual.

Regulations and Standards

The Z500 complies with the international regulations and standards below:
* EC Regulations

EMC Directive: No.89/336/EEC
¢ EN Standards (European Standards)

EN61326:1997 + A1:1998 + A2:2001 (EMI:Class A)

© OMRON, 2003

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written
permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
OMRON is constantly striving to improve its high-quality products, the information contained in this manual is subject
to change without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON
assumes no responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use
of the information contained in this publication.

Z500
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INTRODUCTION

Precaution on Safety

OMRON products are manufactured for use according to proper procedures by a qualified operator and
only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed the
information provided with them. Failure to heed precautions can result in injury to people or damage to
property.

A DANGER Indicates an imminently hazardous situation which, if not avoided, will result in
death or serious injury.

A WARNING Indicates a potentially hazardous situation which, if not avoided, could result in
death or serious injury.

Kyoges uo uonnesaid Nfe]TR]Nle[e}: MY

A CAUTION Indicates a potentially hazardous situation which, if not avoided, may result in
minor or moderate injury, or property damage.

AWARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read
each section in its entirety and be sure you understand the information provided in
the section and related sections before attempting any of the procedures or opera-
tions given.

2500
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INTRODUCTION

Menus

Menus for Conversational Menu
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Output contents P.SO] —‘ Edge position P.74 ]*1 Delete P.87]
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_[ Backup P'136] Iltem and hierarchy that can be set

through only the adjustment menu
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—[ Environment P.146

—[ Download  P.148
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depending on the type
of screen being displayed.

Sﬁ‘Adjustment Menu p.28
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INTRODUCTION

Menus for Expert Menu
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Editor’s Note

Visual Aids

Q NOTICE

E@E CHECK
[ ]

Ea‘ REFERENCE

!— | TwoSensor
CN
&‘:_r," HELP

Notation

Screen Messages

The following headings appear in the left column of the manual to help you
locate different types of information.

Indicates information required to take full advantage of the functions and
performance of the product. Incorrect application methods may result in the loss
of damage or damage to the product. Read and follow all precautionary
information.

Indicates points that are important in using product functions or in application
procedures.

Indicates where to find related information.
Indicates information required when using 2 sensors.

Indicates information helpful in operation.

In this manual, screen message are given in bold/italic.
E.g.: System
System/Backup means the Menu is hierarchical.

OMRON Product References

Z500

Operation Manual

All OMRON products are capitalized in this manual. The world "Unit" is also
capitalized when it refers to an OMRON product, regardless of whether or not it
appears in the proper name of the product.
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SECTION 1

Features

SECTION 1 explains the features of the Z500 and the flow of operation using the
Conversational and Expert Menus.

7))
m
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o
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1-1 Features of the Z500 10

1-2 Operational Flow 14




SECTION 1

Features

1-1 Features of the Z500

1-1-1 Eight Measurement Items for Various Detection Needs
Select the measurement item according to application.
Complicated detection is also possible, by combining multiple measurement
items and with detailed settings.
Simultaneous measurement can be performed at 8 points.

»
m
0
d
(]
=z
—t

K7 reFerence

':n‘ Refer to page 70.

2

g

e * Height ® Step : 2 pts ® Step : 3 pts
?_’: * Edge position * Width * Edge center
® * Peak/bottom * Define

3

o

o

1-1-2 Simple Setup Using Menus
The Z500 has 2 types of menu. Set the measurement contents according to the
menus displayed on the monitor screen.

Menus for Conversational Menu
Settings can be made easily by entering information as requested - just as
though you are having a conversation with the Z500.

Ea‘ REFERENCE

Refer to page 39.

Menus for Expert Menu
More detailed setting, such as position compensation for workpieces placed at
different positions, can be made.

ﬁa‘ REFERENCE

Refer to page 53.

1-1-3 A Variety of Output Formats
Not only is analog output available, but data output to external devices can also
be performed via terminal blocks or RS-232C.
87+ rReFeRENCE

Refer to page 100.

Z500
10 Operation Manual



SECTION 1

Features

1-1-4 Monitoring While Viewing the Measurement Status

The Z500 has 4 types of monitor. Monitoring suited to the application is possible
at every stage from installation and measurement settings to operation and

maintenance.

Eﬂ‘ REFERENCE

Refer to page 29.

C Image Monitor )

This is the main monitor of the Z500.
Three pieces of information;
measurement status, sensitivity, and
measurement result, can be checked
together with their target images.

Scn 0¥ [Run__ ¥ 9.96ms
BRIGHT]| qeﬂo[ 15] SHIFT + D
T
™o
ouTovw OFF:
+0005.18800 mm rass S + &
S+ «/—:Display S+ENT:Adjust
SHIFT R ] SHIFT Ed <
C Profile Monitor )
Chronological change of height
distribution of 126 points (profile)
can be checked on a shaded 3-D
image.
Scn OVrRun |
i S + &
Thru ‘;—~ 9.96ms
Sen0 ¥ +0005.18800 mm PASS
S+ «/— :Display S+ENT:Adjust SHIFT +|:

C Digital Monitor )

Two or more measurement results
can be checked at the same time.

Scn 0w 9.96ms
g +0002.65432mm HI=+0010.00000
PASS LO=-0010.00000
ﬂ +0004.65432mm HI=+0010.00000
PASS LO=-0010.00000
g +0000.00000mm HI=+0010.00000
ERROR LO=-0010.00000
HI=+0010.00000
LO=-0010.00000
S+« /— :Display S+ENT:Adjust

SHIFTES D]

€m0

C Trend Monitor )

Chronological change of measured
values can be checked.

Scn 0¥ [Run__ W]

9.96ms
1fivx 1doo s |

y:+10.000[mm]

Thru

v ize &
+0005.18800 mm PASS
S+ +/— :Display S+ENT:Adjust

OouT 0

Z500
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SECTION 1

Features

1-1-5 Flexible Settings for Data Output to External Devices

In addition to simply outputting measurement results, equations can be set to
output to external devices using measurement and judgment results.

7)) R4 reFerence

m

2 Refer to page 70.

(o)
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& v 3 OO O[d

4 -

=9 - %

= T % y=s=

(]

N

a

8

1-1-6 A Wide Variety of Useful Functions
Any Type of Workpiece can be Measured by Using the Image Adjustment Function

Higher measurement accuracy can be assured by using the sensitivity
adjustment function, even if the workpieces to be measured have different
brightness.

K7 reFerence

Refer to pages 44 and 59.

Adjustment Menu

Six types of adjustments are available on shortcut keys by displaying the
adjustment menu.

ﬁa‘ REFERENCE

Refer to page 28.

Checking Surrounding Images of the Area that the Line Beam Strikes

Displays images of the area surrounding the part that the line beam strikes.
This function is useful when the Sensor is mounted inside an installation and the
measurement area cannot be checked directly.

Ea‘ REFERENCE

Refer to page 135.

Z500
12 Operation Manual



SECTION 1

Features

Specifying Measurement Timing by Using the Trigger Function

Measurement timing can be specified arbitrarily by using the self-trigger and
external trigger functions. Characteristic quantity can be held while the
measurement is carried out.

(Measurement status at a set timing can be checked on the monitor screen.)

Eﬁ‘ REFERENCE

%)
m
0
=
o
=z
—h

Refer to page 90.

Smooth Setup Changes

Scenes can be used to change between up to 16 types of measurement setups.
Simply change the scene to change to a different measurement setup.

00SZ 3y} jo sainjead |-}

K7 reFerence

Refer to page 125.

Z500
Operation Manual 13



SECTION 1

Features

1-2 Operational Flow

1-2-1 Menus for Conversational Menu

Turn ON the power.
b 4

Displaying Images on the Monitor
Refer to page 20, 2-1
Starting the Z500 and Displaying Images.

Screen Types and Display Methods
Refer to page 29.

»
m
0
d
(]
=z
—t

=
K=]
=]
=i
p-rd
(=1
k=]
w»
=
=]
=
<
=
L
a

b 4

E@E Refer to this section to learn about the basic
e operational flow from setting measurement
cHeck conditions to executing measurements.

Eﬁ* Refer to page 39 for information on
settings using Conversational Menu.

mol4 [euonesado z-1

Starting Up Conversational Menu and
Entering Set Mode
Refer to page 40, See

Step 1 : Starting Conversational Menus.

Selecting Measurement ltem
Appropriate to the
Measurement Goal

S:f}‘ Refer to page 70.

Height
) 4 Step: 2 pts

Setting Basic Measurement Conditions
Refer to page 41, See
Step 2 : Setting Basic Measurement Conditions.

Refer to page 48, See Edge position

N
Step 3 : Setting Measurement Contents. / Width
Edge center

Define

Refer to page 70 for details.

Setting Measurement Conditions (if necessary)
Refer to page 49, See

Step 4 : Setting Measurement Conditions.

Refer to page 88 for details.

% Selecting and Setting Measurement Items Step: 3 pts
v

Refer to page 50, See
Step 5 : Setting Output Contents.
Refer to page 100 for details.

b,

Starting Measurements
7* Refer to page 51, See
Step 6 : Starting Measurements.

&L Setting Output Contents
4

Setting Detection Conditions and Executing

—&

14

Confirming Settings

Z500

Operation Manual

Performing Test

E,} Refer to page 129, 5-6

Testing Measurement Performance (Test).

Checking the Line Beam Position
Refer to page 135, 5-7Checking the Line
Beam Position (Surrounding image).




SECTION 1

Features

%)
m
0
=
o
=z
—h

Troubleshooting

When an error message has
been displayed on the screen,
Refer to page 184, 8-1Troubleshooting.

Mol [euonesado z-1

Changing Measurement Contents

Refer to page 86. Executing Force-zero

E‘ﬁ‘ Refer to page 110.

Clearing Measurement ltems
Refer to page 87.

Communications with External Devices
E& Refer to page 145, 6-2

Setting RS-232C

Communications Specifications (Comm).

/0 Format
Refer to page 153.

Changing the Screen Display
Refer to page 113.

ic BN S

(7]
o
c
£
7]
(7]
o
c
-
o
7]
(=]
°
c
«
o
=
o
c
]
£
o

Setting Conditions by Model Type
+*Refer to page 125, 5-4
Changing Scenes.

Setting System Environment
Conditions

7 Refer to page 146, 6-3
Environment Settings.

(7]
c
o
=
©
S
(7]
(3
(@)
(o]
=
£
=
Q
(/7]
c
S
2
©
i)
o
o
<

Saving Detection Conditions
R7* Refer to page 52, 3-2
Saving Settings and Exiting the Z500.

Initializing the Z500
Refer to page 151.

Saving Settings

Backing up Data
Eff Refer to page 136, 5-8 Backing Up Data
to a Computer (Backup).

Z500
Operation Manual 15



SECTION 1

Features

1-2-2 Menus for Expert Menu

Turn ON the power.

A 4
o g o . .
m = Displaying Images on the Monitor Screen Types and Display Methods
2 ‘= Refer to page 20, 2-1 Refer to page 29.
C_) % Starting the Z500 and Displaying Images.
2 £ v
—

E@E Refer to this section to learn about the basic
e Operational flow from setting measurement
cHeck conditions to executing measurements.

E& Refer to page 54 for information on
settings using Expert Menu.

-
1
N
o
T
[}
=
)
=
o
3
2
i
o
=

Starting Up Expert Menu and Entering Set Mode
Refer to page 54, Step 1 : Starting Up
Expert Menu and Entering Set Mode.

b

Adjusting Images
Refer to page 56,

Step 2 : Adjusting Images.

Selecting Measurement Iltem
b 4 Appropriate to the
Measurement Goal

Setting Position Compensation (if necessary)

Refer to page 64, R4 Refer to page 70.
Step 3 : Position Compensation. Height
) 4 Step: 2 pts
Step: 3 pts

Selecting and Setting Measurement ltems \.| Edge position
Refer to page 70, /| Width
Step 4: Measurement Settings. Edge center

N 4 Define

Setting Measurement Conditions (if necessary)
Refer to page 88,
Step 5 : Measurement Conditions.

b4

Setting Output Contents
Refer to page 100,
Step 6 : Output Settings.

b,

Starting Measurements
Refer to page 107,
Step 7 : Performing Measurement.
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SECTION 1

Features

Troubleshooting

%)
m
0
=
o
=z
—h

When an error message has been

displayed on the screen,
Refer to page 184, 8-1Troubleshooting.

Performing Test

Refer to page 129, 5-6

Testing Measurement Performance
(Test).

Mol [euonesado z-1

Executing Force-zero
Refer to page 110.

Communications with External Devices
K7 Refer to page 145, 6-2

Setting RS-232C

Communications Specifications (Comm).

I/0 Format
Refer to page 153.

Checking the Line Beam Position
Refer to page 135, 5-7

Checking the Line Beam Position
(Surrounding image).

Confirming Settings

Changing Measurement Contents
Refer to page 86.

Clearing Measurement ltems
Refer to page 87.

Setting Conditions by Model Type
R7 Refer to page 125, 5-4
Changing Scenes.

Changing the Screen Display
Refer to page 113.

K & &~ —& &

73
o
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(/2]
o
c
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°
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<
o
=
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Setting System Environment
Conditions

7+ Refer to page 146, 6-3
Environment Settings.
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Saving Detection Conditions
R7* Refer to page 108, 4-2
Saving Settings and Exiting the Z500.

Initializing the Z500
Refer to page 151.

Backing up Data

R7* Refer to page 136, 5-8

Backing Up Data to a Computer
(Backup).

Saving Settings

Z500
Operation Manual 17
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Basic Operations m
SECTION 2 shows basic menu operations of the Z500. g
o
2
2-1 Starting the Z500 and Displaying Images 20 g
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SECTION 2

Basic Operations

2-1 Starting the Z500 and Displaying Images

This section describes how to start the Z500 and how to display images on the monitor.
Place the workpiece and adjust the Sensor position while monitoring the displayed image.

#1 starting the Z500

1. Be sure that the basic Z500 components have been connected correctly.

Power Supply -

Console

Sensor
MonitorT
III)IL:Ol
:@: CHECK Before connecting components or wiring power supply lines and grounding wires, be sure
®

to refer to the relevant section in the Setup Manual.

K3 reFerence

sabew buife|dsig pue 005z ayi buiels |-z KA IR ELS

Refer to page 16 in the Setup Manual.

2. Turn ON the power supply to the monitor.
3. Turn ON the power supply to the Z500.

. . Scn OW([R v _

The Image Monitor will be displayed. st: [Bun__¥] o %m:F

BRIGHT) | 4

§en0[ 1 ]

Y r47n1

%EAK [N

ism [l

DARK PEAK [,]
ouTow Zero's OFF:

+0005.18800 mm pass

S+ «/—:Display S+ENT:Adjust

:w: CHECK If the Image Monitor is not displayed, use the SHIFT + Right Keys or SHIFT + Left Keys
¢ on the console to change the Monitors.

Ea‘ REFERENCE

Refer to page 29, Screen Types and Display Methods.

Z500
20 Operation Manual



SECTION 2

Basic Operations

#2 Position the Workpiece and Adjust the Image
Position the workpiece to be measured and adjust the displayed image in the
measurement range.
The measurement range varies depending on the Sensor models connected.

Ea‘ REFERENCE

Refer to page 26 in the Setup Manual.

Example: Z500-SW17

ﬂ +20mm

Sensor

(7))
m
(@]
o |
(o]
! =
| N
i »
| @
! ]
| =
Oomm — —-—-4|—-—-— a
100mm i 3
N
| a
I 8
Measurement range I o
+20mm —| ! 2
| =
omm-—"-— — -20mm °
! «14.5mm _ >
Height _20mm (+7.25mm) =
\
- . 17.3mm__ 2
Position (+8.65mm) g
«Q
. 204imm ?
(x10.05mm)

1. Position the workpiece.
In this example, the workpiece shown in
the right figure will be described.

Z500
Operation Manual 21



SECTION 2

Basic Operations

A profile graph showing the level differences in the workpiece will be displayed.

2. Adjust the position of the workpiece if Profile
necessary. |isenowliRun WL T 9.96ms:
Adjust the workpiece position if the o
Profile graph is not appeared in the .
center of the monitor.

ouTow Z :
+0005.18800 mm rass
S+ «/—:Display S+ENT:Adjust
e—

§en0 [ 1
v

5.

:w: CHECK If the lines representing level differences have swollen elliptically, the light density is
¢ excessive. If the lines are too thin to see, the light density is insufficient. In either case,
adjust the sensitivity.

sabew buife|dsig pue 005z ayi buiels |-z KA IR ELS

K7 reFerence

Refer to page 59 for information on how to adjust sensitivity.

Z500
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2-2 Menu Operations

SECTION 2

Basic Operations

2-2-1 Input Device

Menu operations are performed on the Console.

Trigger Key
TRIG
4 N\
C D
Escape Key ESC  TRI ENT Enter Key
—F= —=1— G
AN
rq & Up, Down, Left, and Right Keys
= O —— DaRe
\ D \
N
SHIFT
SHIFT Key ozrg})rgg(rg
(D consoLe
g ! —
Key Function
Escape Key Returns the cursor to the previous menu display or operation.
Trigger Key The effect of the Trigger Key varies with the function.
Enter Ke Executes a function or sets a value.
y Note: On the F160-KP, also functions as a Cursor Key.
Must be pressed in combination with another key to have any
SHIFT Key effect.

Specific functions are assigned to combinations of the SHIFT
Key and other keys for specific screens.

Up, Down, Left, and
Right Keys

The Up and Down Keys are used to move the cursor up and
down and also to set values.

Use the Up Key to increase a value by 1.

Use the Down Key to decrease a value by 1.

Hold down the Up or Down Key to quickly increase or decrease
a value.

The Left and Right Keys are used to move the cursor left or

right.

Z500

Operation Manual
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SECTION 2

Basic Operations

2-2-2 Screen Displays
The Z500 is operated by selecting functions displayed on the screen. Familiarize yourself with each
function before operating the Z500.

Scene Number

Mode (See the table below)

There are 16 scenes.

Setting different measurement
conditions for each one allows
easy switching between different

setups.

Cursor Keys

The cursor is moved to the
desired function by pressing

the Up, Down, Left,
and Right Keys.

Z500

Operation Manual

The current operating mode is displayed.

Scn 0¥ [Run___¥| 9.96ms

Measurement period (Sampling time)
It varies depending on the item
to be measured.

S+ «/—:Display S+ENT:Adjust

Key Operations
Displays special key combinations at the bottom of the screen
where available. S refers to the SHIFT Key. "S + ENT" indicates
that the ENT Key should be pressed while the SHIFT Key is pressed.

Mode
Display Description
Set Mode to set the inspection conditions.
Performs measurement.
Run The measurement results are output to an external device via terminal
block or RS-233C.
Tools Used to save settings and images to a computer as backup.
Used to set system conditions for the Z500. Select this mode to switch
System . - . .
menus and settings for communications with external devices.
Used to save data to flash memory in the Z500.
Save If new settings have been made, be sure to save the data before quit-
ting.




SECTION 2

Basic Operations

2-2-3 Menu Tree

Z500 menus are hierarchical. The cursor is moved to the required functions to set measurement
conditions. Use the following procedures to move around the menu tree.

Scn 0¥
1. Move the cursor to the item to be moved.

(Move the cursor to the desired function
in Set Mode using the Up and Down
Keys.)

2. Press the ENT Key.

In this example, the cursor will move to the Image Menu. Scn 0¥ [Set V)

suonesado nusiy z-z KAVeINRELS

Image Meas method
3. Repeat (1.) and (2.) to move the cursor Compens Region
to lower levels. Meas se] Sensitivity
Conditiof Details

Press the ESC Key once to move to the
upper level.

Z500
Operation Manual 25



SECTION 2

Basic Operations

Triangle Mark
Iltems with an inverted triangle after them have a list of alternatives.The method for selecting the
alternatives is given here.

Scn 0V [System V]

1. Move the cursor to the item to be set. Baud rate - SglUUNE ¥
. Data Length : 8bitw
In this example, move the cursor to Parity : None W
f!l?I Baud rate. Stop bits  : 1bit ¥
(o) Delimiter CRw¥
o | Flow : None ¥
o) 2. Press the ENT Key.
2 End
N
N
o
=
[]
=}
=
(]
S , , .
i} The selections will be displayed. Sen 0V [System W]
=
=]
@ 3.  Move the cursor to the desired baud rate Baudrate
. Data Length:
using the Up and Down Keys. Parity
Stop bits
Delimiter
Flow
4, Press the ENT Key. End
The selections will be registered. Scn 0¥ [System ]
Baud rate  : SiSZI0[Ve]efs W
Data Length: 8bitw
Parity : None w
Stop bits : 1bit ¥
Delimiter CRw¥
Flow : None ¥
End

Z500
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SECTION 2

Basic Operations

2-2-4 Inputting Values

The section explains how to input values when setting judgment or measurement conditions.

_ _ Sen 0w [Set__ V]
1. Move the cursor to the item for which a
value is to be changed. Judgement width - | ONGKIGIEN]
Edge width : [ 0.00000]
Smoothing : None ¥
Noise : 2pixel ¥
Level : 50.0% ¥
. . (2}
2 Press the ENT Key Error data : Clamp w m
Profile : None ¥ 9'
Peak/btm width : 5pixel ¥ o)
End P4
N
v S
The cursor will change to a cursor the size of a single digit. Scn 0w [Set V] 2
o
judgement width : [§000.01000] B
o Edge width : 0.00000 a2
3. Move the cursor to the digit to be Smoothing . [ Nonev] g
changed using the Left and Right Keys. Noise : 2pixel ¥ ®
Level : 50.0% ¥
Error data : Clampw
Profile : None ¥
Peak/btm width  : Bpixel ¥
End
4, Change the value. . Scn 0w [Set v
Use the Up Key to increase the value.
Use the Down Key to decrease the judgement width : [0000.08000]
Edge width : [ 0.00000]
value. Smoothing : None w
Noise : 2pixel v
Level : 50.0% ¥
5. Repeat (4.) to change other values. Error data : Clamp w
Profile : None v
6- Press the ENT Key. Peak/btm width : 5pixel ¥
End
v
The values will be set. ScnowSet |
judgemt_ant WG 0.02000]
Edge width : [ 0.00000]
Smoothing : None ¥
Noise : 2pixel v
Level : 50.0% ¥
Error data : Clamp w
Profile : None ¥
Peak/btm width : 5pixel ¥
End
Z500
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SECTION 2

Basic Operations

2-2-5 Adjustment Menu

Press the SHIFT + ENT Keys in Run Mode. The adjustment menu will be displayed.

The adjustment menu is useful to display the set screens of the following six items without passing
through the menu hierarchies.

Scr ms
Display  Test
Sensitvy
= T [
Output Meas set
] Conditns |
ESTBack S+ +—7 — ‘Switch aisplay

suonesado nusii 2-2 KANeI TR ELS

Key Allocation Reference

Trigger Key Display P.112

Enter Key Test P.129

Up Key Sensitivity P.59

Down Key Conditions P.88

Left Key Output P.100

Right Key Meas set P.70
Escape Key | None -

The adjustment menu can be performed from the Image Monitor, the Digital Monitor, the

ZW: CHECK
¢ Profile Monitor, or the Trend Monitor.

Z500
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SECTION 2

Basic Operations

2-3 Screen Types and Display Methods

There are 4 Monitors to display images on the Z500; Image Monitor, Digital Monitor, Trend Monitor, and
Profile Monitor. These monitors are useful to check measurement information as required from various
viewpoints. Use the SHIFT + Right Keys or SHIFT + Left Keys on the console to change the Monitors.
The first time the power supply is turned ON after delivery, the Image Monitor is displayed.

( Image Monitor ) ( Digital Monitor )

This is the main monitor of the Z500. Two or more measurement results
Three pieces of information; can be checked at the same time.
measurement status, sensitivity, and
measurement result, can be checked
together with their target images.

(7))
m
(@)
o |
(o]
2
Scn 0¥ [Bun__ ¥ 9.96ms Scn 0¥ [Run__¥] 9.96ms N
. oxd [ 0] +0002.65432mm HI=+0010.00000
| | (SHIFT I PASS L0O=-0010.00000 n
¥l 19l >/ [1]+0004.65432mm HI=+0010.00000 @
font ] PASS LO=-0010.00000 @
oo [2] +0000.00000mm HI=+0010.00000 @
e fen... L] ERROR LO=-0010.00000 o
outov 5 FF: ] J— mm  HI=+0010.00000 -
+0005.18800 mm eass SHIFT K3« LO=-0010.00000 S
S+ «/ —:Display S+ENT:Adjust S+ <+ /— :Display S+ENT:Adjust 3
o
>
o
S
(7]
SHIFT R SHIFT B« SHIFT B« i + 3 3
&
=
]
3
( Profile Monitor ) ( Trend Monitor ) 2
Chronological change of height Chronological change of measured
distribution of 126 points (profile values can be checked.
p
can be checked on a shaded 3-D
image.
Scn 0¥][Run [ Scn 0¥ [Run__ W] 9.96ms
i v x 1doo [« |
y:+1n 0[mm].
I SHIFT B3 n
| —|
L +11n nnim 1 [E Thru
Thru ‘.}._ 9.96ms ouUTov Zere,
Sen0'W +0005.18800 mm PASS 0005.18800 mm . BA
+ + .
S+ «/— :Display S+ENT:Adjust Shil 21 u S+ «/— :Display S+ENT:Adjust

3@: CHECK Enable to select which Monitor will be displayed when the Z500 turns ON.
°

K7 reFerence

Refer to page 146.

:w: CHECK Measurement continues even while the screen is switched.
[ ]

Z500
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SECTION 2

Basic Operations

2-3-1 Image Monitor

This is the main monitor of the Z500. The first time the power supply is turned ON after delivery, this
screen is displayed. Mostly used to check the measurement status, sensitivity information, and
measurement results.

Image Monitor consists of 2 displays; Measurement status display and Measurement sensitivity display.
Use the TRIG Key to change the displays.

Measurement Status Display Measurement Sensitivity Display
Scn 0¥ [Run__ W 9.96ms! | — | iScn 0w [Run__ ¥ 9.96ms
NEAR FAR NEAR FAR

BRIGHT | o Screen Displays ERIGHT
en en0
L TRIG . oL
»545;\}<""|J e IIDEAKl”TJ
Slcm [ ] §Ien1 [ ]
1 )
DARK PEAK [,] — — DARK []
ouTow Zero's OFF;| | Measurement| | OUT OV {Zero's OFF
Result Displ
+0005.18800 mm mss | _|Festispay| | +0005.18800 mm pass
S+ «/—:Display S+ENT:Adjust S+ </ —:Display S+ENT:Adjust
Note: Common to Measurement status display and Measurement sensitivity display.

Measurement Status Display

The height information within the measurement range can be checked.
The height information between 0 and 125 lines is displayed with the Profile

spoyla|y Aejdsig pue sedA] usaios -z KANeINEE [S

graph.
Workpiece
Measurement range
Sensor Line beam l
________ |
— i Measurement center
_________ !/
[
High i Low
| Height| ' Measurement region (green)
Line0 4~ ' Stn 0¥ [Run__ ¥ 9.96ms Profile (yellow)
NEAR Fi
ERIGHTl |
Position =0 18]
IEAK
ol
Line 125--Y- . i L feac.... L
ouToWw iZerg's OFF:
+0005.18800 mm pass
S+ «/—:Display S+ENT:Adjust

Z500
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SECTION 2

Basic Operations

:?: CHECK The Profile graph can be enlarged.

K7 rererence
Refer to page 113.

:?: CHECK The Profile graph can be output as a measurement value to an external device.
R4 reFerence

Refer to page 101.

:@: CHECK Whether or not the lines interfering with the measurement should be interpolated can be
) .
determined.

Ea‘ REFERENCE

Refer to page 99.

:@: CHECK The measurement region can be changed.
)

K7 reFerence

Refer to page 58.

Measurement Sensitivity Display

The Measurement sensitivity level (LV) and received level (PEAK) can be
checked. The light density and the status of the workpiece surface at a cursor
position are displayed with the line brightness graph.

Cursor (Red)

Refer to page 116 for information on how to
change cursor position.

Measurement period (Sampling time)

' Line beam image
The shape of workpieces and
the way they are detected

can be checked.
Bright-5 - - (LV [ 15]!
i PEAK[170] !
Brightness | |i | | Jl, | = sent [qi[ = trmmmmooos
Dark LV: Displays current sensitivity level. (1 to 31)
ark Y _

The value increases with increase in darkness of the

ouTow Z workpiece, while it decreases with increase in
brightness of the workpiece.
+0005 - 1 800 mm_PASS PEAK: Displays current received level.
S+ «—/— :Display S+ENT:Adjust Use this value as reference when setting
the sensitivity level.
120 max.: Insufficient light density
255 min.: Excessive light density

For details on sensitivity adjustment method,
refer to page 59.

Line Brightness (Brightness Distribution)

The line brightness graph at the cursor position is displayed.
It is possible to know at a glance whether or not, for example,
the light density is insufficient, or is at the saturation level.

:?: CHECK The line brightness graph for the specified range can be enlarged.
K7 reFerence
Refer to page 113.

Z500

Operation Manual
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SECTION 2

Basic Operations

Measurement Result Display

Check whether the measurements are correctly performed.

The measurement points and the measurement values are displayed.

Scn 0¥

NEAR
BRIE‘

ouTow
—+0005.18800 mm Pass-

S+ «/—:Display S+ENT:Adjust

Measurement value

The measurement value is displayed

in green if the judgment result is PASS.
It is displayed in red if the judgment
result is HIGH, LOW, or ERROR.

Output number
The output number for the currently displayed
measurement result is displayed.
3@: CHECK
[ ]
K7 reFerence

Refer to page 84.

Z500

Operation Manual

Offset can be set for Force-zero.

Measurement points (red)

The measured points are displayed.

No point is displayed when the measurement is in error.
The level and range necessary for the determination of
measurement points are represented by thin lines.

(In this example, the distance between the 2 points is
measured.)

Forced-zero

Zero's OFF: Forced-zero not executed
Zero's ON: Forced-zero executed

~__Judgment results

HIGH : Greater than the judgment upper limit
PASS : Within the judgment limits
LOW : Less than the judgment lower limit
ERROR : Measurement error
-The workpiece is out of the measurement range
-The light density is insufficient
-Information on the measurement point
cannot be obtained, or other cases
RESET: No-measurement state
LD-OFF: LD-OFF input



SECTION 2

Basic Operations

2-3-2 Profile Monitor

Use to check the status of the workpiece surface.
Surface condition of a workpiece can be monitored on a shaded 3-D image screen. Height information
and its chronological change can also be monitored.

— Shaded 3-D image display ,—Profile Display

$cn 0¥||Run |

==

. idivx] 1.004 [s]
Trend Display —~ +10.00%0[mm]
Thru — 1T — 9.96ms
Sen0 ¥ +0005.18800 mm PASS ——— Measurement Result Display

S+ «/— :Display S+ENT:Adjust

By moving the workpiece, the profile graph (height information for 126 points) can be monitored in
chronological order for up to 10 seconds.

TRIG Key can be used for switching from waveform display to waveform display stop and vise versa.
The trigger function enables shaded 3-D image to be displayed at specified timing.

Line beam

Movement orientQ\

3?: CHECK Display range and display time can be changed.

Eﬂ‘ REFERENCE

Refer to page 121.

Z500

Operation Manual
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SECTION 2

Basic Operations

Shaded 3-D Image Display and Profile Display

Surface condition of a workpiece is displayed by a shaded 3-D image with 0 to
255 gradations. A low section is displayed darkly, while a higher section is
displayed brightly.

Shaded 3-D Image Profile Cursor (Red) Profile Display

The height information at the
Profile cursor position is displayed.

1

Scn 0] | e
B Line0 -5
|" Position 4
_ . D) I
i e R [
Thru — 1— 9.96ms Line 125 -% ‘
Sen0 ¥ +0005.18800 mm PASS HighHeightLow
- X N _
S+ «/— :Display S+ENT:Adjust

Waveform display status
During waveform display, D] (green) is displayed.
While the waveform is stopped, 1] (red) is displayed.

Trend Display and Measurement Result Display

Trend Cursor

Trend Display
The waveform displayed in chronological

spoyis|\ Aejdsig pue sedA] usaios g-z2 KA VeI IR E LS

order at the Trend cursor position is displayed. Scn OV |
High -5
HeightI ——
Low -% E— |"
Time(s) . e :HL.%%?P.@ =
Thru — Iv— 9.96ms
Screen Mode Sen0 ¥ +0005.18800 \ mm PASS
Thru: continuous display 34 —/— :bisplay S+EN*{Adl'USt
Trig: displayed in trigger mode
Measurement Judgment result
value
Sensor number Conversion values for X and Y axes
The current sensor number is displayed. ~

(I'he units corresponding to 1
division (1 div) on the waveform
display are displayed. If the
setting is changed, the display
also changes. Use these
values as reference when
displaying the waveform.

Y 1div x 1.000
x

y:+10.000
o

3?: CHECK The cursor position can be changed.
K3 reFerence
Refer to page 121.
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34 Operation Manual



SECTION 2

Basic Operations

2-3-3 Digital Monitor

Mostly used during line operation.

Two or more measurement results that have been set for the output numbers of the displayed scenes will
be displayed.

Output number
Press the TRIG Key to switch the number.

Scn 0V 9.96ms

Judgment value

J +OOO2 65432mm HI=+0010.0000Q
LO=-0010.00000

The judgment value for each
output number will be displayed.
HI: Judgment upper limit

+OOO4W =>+0010.00000
PASS LO=-0016.00000 LO: Judgment lower limit

2] +0000.00000mm HI=+QQ10.00008- " ol
ERROR LO=-00T0-Q0000 easurement value

HI=+0010.00000
LO=-0010.00000

S+« /— :Display S*ENT:Adjust

Judgment result

---- will be displayed for output numbers
that have not been set.

TRIG TRIG

Scn 0V 9.96ms
4| +0002.65432mm HI=+0010.00000

PASS LO=-0010.00000
5| +0004.65432mm HI=+0010.00000

PASS LO=-0010.00000
6| +0000.00000mm HI=+0010.00000

ERROR LO=-0010.00000
HI=+0010.00000
LO=-0010.00000
S+ «/—:Display S+ENT:Adjust

spoyis|\ Aejdsiq pue sadA] usaios g-z KAN[O] IR E LS

:?: CHECK The measurement items can also be displayed instead of the judgment values.

Ea‘ REFERENCE

Refer to page 117.

Scn 0w _ 9.96ms

0] +0002.65432mm | Step: 2 pts
PASS

1] +0004.65432mm | Width
PASS

2] +0000.00000mm | Define
ERROR

Measurement items

S+ «/—:Display S+ENT:Adjust

Z500
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2-3-4 Trend Monitor

Mostly used for setting and checking the Trigger function.

By using the Trend Monitor, the measurement results to be monitored can be checked in chronological
order for up to 30 seconds. Press the TRIG Key to switch from waveform display to waveform display
stop and vise versa. The trigger function enables waveform to be displayed at specified timing.

Conversion values

forXand Y axes /The units corresponding to 1 division (1 div) on the
waveform display are displayed. If the setting is

‘rﬁ changed, the display also changes. Use these
o) values as reference when displaying the waveform.
-
a idiv |]Y 1div x:  1.000
CZD , I y:+10.000
X
N
N
o Measurement period (Sampling time)
7
g Scn 0¥ ([Run__ W] 9.96ms”’
m i .
2 “'V;;+1(‘);2%(Efﬂnm] 3 Waveform display status
§ During waveform display, [P (green) is displayed.
[ . . . .
While the waveform is stopped, W (red) is displayed.
o — ] pp (red) play
o .
= Thru — Trigger waveform
° The trigger status is displayed.
z ouTov Zero's OFF
= +0005.18800 mm PASS
2 S+[«/— :Display S+ENT:Adjus _Force-zero_
3 Zero's OFF: Force-zero not executed
» Measurement Zero's ON: Force-zero executed
Lvalue | Judgment result
Output number

The current output number is displayed.

Screen Mode
Thru: The waveform obtained by the Sensor is displayed continuously.
Trig: A still image of the waveform based on the trigger settings is displayed.
Thin lines are used to represent the measurement start and measurement end timings.

:@: CHECK Display range and display time can be changed. (Only the display range can be changed
i for each output number.)

Eﬁ‘ REFERENCE

Refer to page 118.

:?: CHECK Characteristic quantities (such as average value and peak value being held) at specified
timing can be output.

Eﬁ* REFERENCE

Refer to page 84.
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SECTION 2

Basic Operations

2-4 Saving Settings and Exiting the Z500

When setting have been changed, be sure to save to flash memory before turning the power OFF.

(:) NOTICE Flash memory data is loaded each time the Z500 is started up. Therefore, when setting
have been changed, be sure to save to flash memory before turning the power OFF. If the
power is turned OFF without saving, all of the setting changes will be lost.

1. Display the screen for Run Mode. Scn 0¥ [Bun__ V]
2. Move the cursor to Run~ and press the
ENT Key.

A list of modes will be displayed.

Scn OV [Run__ V]

3. Select Save.

A confirmation m will ispl .
co atio essage be displayed The data will be saved.

OK?

4. Select Execute.

(:) NOTICE Do not turn OFF the power or input a RESET signal while a message is being displayed in
any save or load operation. Data in memory will be destroyed, and the Z500 may not
operate correctly the next time it is started.

When the saving has been completed, the screen in (3.) will return.

5. Turn OFF the power supply and exit the Z500.

Z500
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SECTION 3 explains how to set measurement conditions using the Conversational
Menu.
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SECTION 3

Menus for Conversational Menu

3-1 Setting Measurement Conditions Using the Conversational Menus

This section explains the procedures for using Conversational Menus, from setting measurement
conditions through to starting measurement.

The operating guides displayed on the screen can be used just like a conversation to help perform
procedures.

Step 1 Starting Conversational Menus

Scn 0¥ |Run V| 9.96ms

1. The screen shown right will be displayed
NEAR
when the Conversational Menus are BRIGHT]
started for the first time.

DARK

2. Move the cursor to Runv and press the ouTow  iZero's OFF

ENT Key. +0005.18800 mm PASS

S+ «/—:Display S+ENT:Adjust

V[Run V]
The mode selections will be displayed. Son OV (B ¥l

3. Use the Up and Down Keys to move the
cursor and select Set.

Perform settings in

The Z500 will enter Set Mode. the following order.
STEP 1:Measurement method
STEP 2:Measurement region
STEP 3:Sensitivty adj method

4. Select Next to start making the settings.

Follow the instructions given by the operation guide displayed on the screen for the rest of the procedure.

’!s—‘ Two Sensor The selections for the sensors to be used for measurement will be displayed.
‘ Select the Sensor number.

snuayy [euoljesianuog ay) buisn suonipuo Juswainseapy 6umas 1-¢ Fl o] NEE[S
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SECTION 3

Menus for Conversational Menu

Step 2 Setting Basic Measurement Conditions

Basic settings required for measurement are described below.

#1 Page 41 #2 Page 43 #3 Page 44
Select the Measurement Set the Measurement Select the Sensitivity
Method Region Adjustment Method
O

#1 select the Measurement Method
Specify the region to be measured.

n
Select Zoom to assure higher position measurement accuracy. ("g
Normally, use with the default setting (Wide). g
=2
- P o
Selection Description
Wide* Measures the whole measurement range of the connected
sensor.
Enlarges and measures a part of the measurement range of the
Zoom connected sensor. (7]
Select this function to assure higher position measurement ]
accuracy. N
The asterisk (*) indicates the default setting. .
o
©
w
@
(1]
T
§
@
(1]
T
($)]
@
1]
©
(o)
Z500
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SECTION 3

Menus for Conversational Menu

Measurement range

Example: Z500-SW17

Wide Zoom
+20mm T +20mm—-- Rt
1 1
: ! \
| | \
I ! '
' ! \
' ! \
omm —ff---=d----- Omm—:'-- Y A
1 1
i ! \
| | !
: ! ‘.
Il ! ll
-20mm ! -20mm — - et
(J;'ggnmmm) 4.8mm This range is enlarged
- 5.7mm three times and displayed
17.3mm 6.7mm on the monitor screen.
(+8.65mm)
20.1mm
(+10.05mm)

ZW: CHECK The measurement range varies depending on the Sensor models connected.
®

Eﬂ‘ REFERENCE

Refer to page 28 in the Setup Manual.

Scn0V[Set V]
1. Select the measurement method while

Wide
monitoring the image to be measured.
2. Press the ENT Key.
Method:

Select Zoom to increase
measurement accuracy.

(ENT:Next) ESC:Back

L}Go to #2.

Setting the Measurement Region.

Go to #2. Setting the Measurement Region.

Z500
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SECTION 3

Menus for Conversational Menu

#2 Setting the Measurement Region

Specify the region to be measured.

The Z500 adjusts sensitivity and performs measurements in a region that has been previously set.
Though the whole image can be used for the measurement region, measurement accuracy can be
raised by specifying a restricted measurement region.

Position the workpiece correctly and specify the measurement region.

:?: CHECK Correct measurement may not be possible at the boundaries of the measurement regions.
Leave space at the boundaries when setting the regions.

Profile

1. Position the workpiece correctly while
monitoring the profile graph.

2. Press the ENT Key.

%)
m
2]
=
®)
=z
w

Measurement image displayed.
Check workpiece position.

ENT:Next ESC:Back

| dais

— Cursor
The screen for specifying the region will be displayed.
3. Specify the starting line of the 7
1]
measurement region. ©
w
@
Sen0's measurement region 3
Strt+0023.597mm Stp -0023.983mm D
Strt Olines Stp 125lines —
ENT:Next ESC:Back n
2
(3]
@
3
The cursor will be moved to the ending line. o
4. Repeat the procedure described in (3.) to specify an ending line and press the
ENT Key.

Go to #3. Select the Sensitivity Adjustment Method.

Z500
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SECTION 3

Menus for Conversational Menu

#3 select the Sensitivity Adjustment Method
Select the sensitivity adjustment method for the measurement range.
If the measurement results fluctuate, change the adjustment method.
Normally, these conditions can be left at the default settings.

Sensitivity Adjustment

Selection Description

Adjust the sensitivity according to sensitivity information in the

Auto* )
measurement region.

The sensitivity can be set to one of 31 levels (Setting range: 0 to
31).

Fixed Select when it is difficult to assure accurate measurement in
Auto. Such cases may appear on a production line where
workpieces of different colors are processed.

Adjust the sensitivity for each line in the measurement region.
Select when it is difficult to assure accurate measurement in
Auto due to a widely distributed brightness of the workpiece
surfaces.

However, sampling time will be longer.

Position a reference workpiece and execute Multi. The Z500
will set automatically the upper and lower limits of sensitivity on
the basis of the brightness of the reference workpiece.

The asterisk (*) indicates the default setting.
:?: CHECK Once the sensitivity has been set in Multi, Sensitvy can be performed only through the
adjustment menu.

Multi

K7 reFerence

Refer to page 28 for details on the adjustment menu, and page 63 for details on
Details.

Sensitivity level (Displayed only when Fixed is selected from the
Sensitivity Menu)

Setting range | Sensitivity | Color of workpiece
LVO (See note) — —

LV1 Low Bright
LV31 High Dark

Note:  The laser will turn OFF when selecting [LVO].

snuayy [euolesianuog ay) buisn suonipuo uswainseapy bumas 1-¢ Fl o] NEE[S

Z500
44 Operation Manual



SECTION 3

Menus for Conversational Menu

When selecting Auto

Scn 0V ([Set V]
Auto

Multi

Sen0's sensitivity method:
Select Fixed or Multi if
measurement unstable with Auto.

ENT:Set ESC:Back

1. Select Auto.

. . . . Settings will be registered. 0
A confirmation message will be displayed. Allocate measurement items g
to OUTO to OUT7 =
. . in the measurement settings.
2. Select Execute when the basic settings ' Settings C:n be access'eg g
©w

have completed. from the Adjustment Menu.

Select Settings when continuing the

measurement contents settings.

| dais

Go to Step 3.

g dais

G dais || { dais

g dais
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Menus for Conversational Menu

When selecting Fixed

Scn 0¥

Fixed

1. Select Fixed.

SenQ's sensitivity method:
Select Fixed or Multi if
measurement unstable with Auto.

ENT:Set ESC:Back

Line Brightness Received level
The screen for setting the sensitivity level will be displayed.
2. Select the level using the Up and Down % BRIGHT "
Keys while monitoring the image on the o B |
. e LT TYT
monitor.
dent |
The level displayed first is the level [\wK i’s H
selected by the Z500 for the workpiece Sen0's sensitivity method:
being measured. Adjust the level while i‘i'ggbfe"rfgn?z'r\]";g'b'lg with Auto
monitoring the line brightness graph and ENT-Set ESC:Back

the received level on the monitor.
120 max.: Insufficient light density
255 min.: Excessive light density

3. Press the ENT Key.

) . . . Settings will be registered.
A confirmation message will be displayed. Allocate measurement items
to OUTO to OUT7

. . in the measurement settings.
4. Select Execute when the basic settings Settings can be accessed

have completed. from the Adjustment Menu.

Select Settings when continuing the

measurement contents settings.

snuayy [euolesianuog ay) buisn suonipuo uswainseapy bumas 1-¢ Fl o] NEE[S
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When selecting Multi

SECTION 3

Menus for Conversational Menu

1. Select Multi.

Scn 0¥

Auto
Fixed

Multi

Sen0's sensitivity method:
Select Fixed or Multi if

measurement unstable with Auto.

ENT:Set ESC:Back

The sensitivity multiple setting screen will be displayed.
2. Check whether or not the workpiece is

positioned inside the measurement
range.

3. Press the ENT Key.

Line beam image

Scn 0¥

Sensitivity set for each line.
Set the workpiece correctly

and press the ENT Key.

ENT:Set ESC:Back

A confirmation message will be displayed.

4, Select Execute when the basic settings
have completed.
Select Settings when continuing the
measurement contents settings.

Go to Step 3.

Settings will be registered.
Allocate measurement items
to OUTO to OUT7

Settings can be accessed
from the Adjustment Menu.

in the measurement settings.

Z500
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SECTION 3

Menus for Conversational Menu

Step 3 Setting Measurement Contents

The Z500 provides eight measurement items. Up to eight measurement items can be set for each scene.
Select the measurement item according to application.

This section gives an outline only. Refer to SECTION 4 (page 70) for details on
measurement contents.

ﬁa‘ REFERENCE

Refer to page 70.
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Menus for Conversational Menu

Step 4 Setting Measurement Conditions

Set the measurement conditions, such as average number of times and trigger setting.
Setting can be performed only through the adjustment menu.

Ea‘ REFERENCE

Refer to page 28, Adjustment Menu.

This section gives an outline only. Refer to SECTION 4 (page 88) for details on
measurement conditions.

K3 reFerence

Refer to page 88.

%)
m
2]
=
®)
=z
w

| dais

G dais

g dais
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SECTION 3

Menus for Conversational Menu

Step D Setting Output Contents

The Z500 can transmit data to an external device in three formats; analog, terminal, and RS-232C. The
operation procedures for setting the output contents to the external device will be described in SECTION
4. Setting can be performed only through the adjustment menu.

K3 reFerence

Refer to page 28, Adjustment Menu.

This section gives an outline only. Refer to SECTION 4 (page 100) for details on
output contents.

@ REFERENCE

Refer to page 100.
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Menus for Conversational Menu

Step 6 Starting Measurements

Perform the measurement under the conditions that have been previously set.

Use the following procedure to execute measurement according to the conditions set for the scene

currently displayed.

The data will be output to external devices as well.

1.

Confirm that Runw is selected.
If Runw is not selected, press the ESC Key several times to switch the
selection.

Measurement will be executed and the measurement results will

be displayed on the screen. Check that measurement has been  The output number for the currently displayed

performed correctly.

2@ creck
®

5@5 CHECK
P9

E@E CHECK
[ ]

measurement result is displayed.

%Scn OV |Run ¥ 9.96ms
iNEAR FAR
: BRIGHT| ‘ 4
§en0[ 1 ]
WY r4-o1
deax LT
e
i DARK E,F " ]
—lourow iZero's OFF!
(+0005.18800 mr_pass |
S+ </ —[Display S+ENT:Adjust

Measurement value Judgment result

Conditions can be changed simply without leaving Run Mode using the
adjustment menu.
Measurement will be interrupted while adjustments are made.

Eﬂ‘ REFERENCE

Refer to page 28.
Change the Monitors using the SHIFT + Right Keys or SHIFT + Left Keys if

necessary.
K7 reFerence

Refer to page 29.

For measurements through the execution of Force-zero
R4 rererence

Refer to page 110.

Z500
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SECTION 3

Menus for Conversational Menu

3-2 Saving Settings and Exiting the 2500

When settings have been completed, be sure to save to flash memory before turning the power OFF.

Refer to SECTION 2 (page 37) for details on saving settings.

K7 reFerence

Refer to page 37.

(:) NOTICE Flash memory data is loaded each time the Z500 is started up. Therefore, when
setting have been changed, be sure to save to flash memory before turning the
power OFF. If the power is turned OFF without saving, all of the setting changes
will be lost.
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Operation Manual



Z500

Operation Manual

SECTION 4

Menus for Expert Menu

This section explains how to set measurement conditions using the Expert Menu.

4-1 Setting Measurement Conditions Using the Expert Menus 54
step 1 Starting Up Expert Menu and Entering Set Mode 54
step2 Adjusting Images 56

(7))

step3 Position Compensation 64 E"')

-

step4 Measurement Settings 70 o

2

sier5 Measurement Conditions 88 &

step 6 Output Settings 100 %

step 7 Performing Measurement 107 g

4-2 Saving Settings and Exiting the Z500 108 §'
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SECTION 4

Menus for Expert Menu

4-1 Setting Measurement Conditions Using the Expert Menus

This section explains how to set measurement conditions using the Expert Menus and the basic steps

before starting measurements.

Step 1 Starting Up Expert Menu and Entering Set Mode
To set the measurement conditions, it is first necessary to enter Set Mode.

1. Move the cursor to Run v and press the
ENT Key.

Scn 0¥

A list of modes will be displayed.

2. Select System.

Scn OV[Run V]

The selections will be displayed.

3. Select Environment.

Scn 0¥

Environment

Slant correct
Initialize
Version

The screen for setting environment will be displayed.

4. Move the cursor to Conversatn and
press the ENT Key.

Z500

Operation Manual

Scn 0V [System v

Settings  : Conversatn w

Sensor Mirror w

Scene Console w

Monitor Image ¥

1st scene Scn0w

Dec. pts 5 digits w
End




The selections will be displayed.

5. Move the cursor to Expert and press the
ENT Key.

6. Select End.

SECTION 4

Menus for Expert Menu

Scn 0V [System v

Settings H Conversatn j 4

Sensor :

Scene Expert

Monitor Image ¥

1st scene Scnow

Dec. pts 5 digits W
End

The setting will be registered and the screen in (3.) will return.

7. Press the ESC Key.

The screen in (2.) will return.

8. Select Set.

Scn 0w

The selections available with the Expert Menu's Set Mode will be
displayed.

Scn 0¥

Conditions
Output

Z500

Operation Manual
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SECTION 4

Menus for Expert Menu

Step 2 Adjusting Images
To facilitate accurate measurements, images are adjusted for clearer display of the section to be
measured.

Measurement Methods
Specify the region to be measured.
Select Zoom to assure higher position measurement accuracy.
Normally, use with the default setting (Wide).

Selection Description

Measures the whole measurement range of the connected
sensor.

Wide*

Enlarges and measures a part of the measurement range of the
connected sensor.

Select this function to assure higher position measurement
accuracy.

Zoom

The asterisk (*) indicates the default setting.

:?: CHECK When the measurement method is changed, all settings for scene data wil be cleared.

Measurement Range

Example: Z500-SW17

Wide Zoom
+20mm T +20mm—;—- —----- '
! ! ".
| | 1
] ! ]
I | \
1 1 \
1 1 1
1 1 \
1 1 1
omm —ff-——-d4-———— Omm—:’-- e i
! : ‘:
] ! [l
; | \
] ! l
; ! !
] ! \
-20mm L -20mm — - P
J:;'gg]m 4.8mm — This range is enlarged three
(7.25mm) 5.7mm  |times and displayed on the
17.3mm 6.7mm monitor screen.
(£ 8.65mm)
20.1mm
(£ 10.05mm)

=®: CHECK The measurement range varies depending on the Sensor models connected.
[

Ea‘ REFERENCE

Refer to page 28 in the Setup Manual.
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1.

Select Image/Meas Method.

SECTION 4

Menus for Expert Menu

Scn 0¥

Image Meas method

Compeng Region
Meas se|Sensitivity

The measurement method selections will be displayed.

!—‘ Two Sensor
A

The selections for the sensors to be used for
measurement will be displayed.

Select the Sensor number.

Go to (2.).

Select the measurement method while
monitoring the image to be adjusted.

Press the ENT Key.

Scn 0V ([Set V]
Wide

The setting will be registered and the screen in (1.) will return.

2500
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SECTION 4

Menus for Expert Menu

Setting Measurement Region

Specify the region to be measured.
The Z500 adjusts sensitivity and performs measurements in a region that has
been previously set. Though the whole image can be used for the measurement
region, measurement accuracy can be raised by specifying a restricted
measurement region.
S@E CHECK Correct measurement may not be possible at the boundaries of the measurement regions.
¢ Leave space at the boundaries when setting the regions.

1. elect Image/Region.
S ge/Reg T
Image

Compenggisle[fe]]

Meas selSensitivity
Conditior Details

The screen for specifying the region will be displayed. Cursor

-

2. Specify the starting line of the
measurement region.

Move the cursor with the Up and Down
Keys.

(Use these keys together with the SHIFT
Key to move the cursor quickly.)

The cursor will be moved to the ending line.

3. Repeat the procedure described in (2.) to specify the ending line of the
measurement region.

snua Madx3 ay) buisn suonipuo) Juswalinsesay bumss 1-v AN IR E[S

A confirmation message will be displayed. -
The measurement region
will be set. OK?
4. Select Execute.

The setting will be registered and the screen in (1.) will return.
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SECTION 4

Menus for Expert Menu

Sensitivity Adjustment

E@E CHECK
P9

!_‘ Two Sensor
0.‘

Select the sensitivity adjustment method for the measurement range.
If the measurement results fluctuate, change the adjustment method.
Normally, these conditions can be left at the default settings.

The setting can be performed through the adjustment menu.

Ea‘ REFERENCE

Refer to page 28.

Select the Sensor number to be used for measurement.

Sensitivity Adjustment
Selection Description
Auto* Adjust the sensitivity according to sensitivity information in the

measurement region.

The sensitivity can be set to one of 31 levels (Setting range: 0 to 31).
Select when it is difficult to assure accurate measurement in Auto.
Such cases may appear on a production line where workpieces of
different colors are processed.

Fixed

Adjust the sensitivity for each line in the measurement region.

Select when it is difficult to assure accurate measurement in Auto due to
a widely distributed brightness of the workpiece surfaces.

However, sampling time will be longer.

Position a reference workpiece and execute Multi. The 2500 will set
automatically the upper and lower limits of sensitivity on the basis of the
Multi brightness of the reference workpiece.

After the settings have been completed, fine adjustment can be made on
Details.

Eﬁ‘ REFERENCE

Refer to page 63.

The asterisk (*) indicates the default setting.

Sensitivity level (Displayed only when Fixed is selected from the
Sensitivity Menu)

Setting range | Sensitivity | Color of workpiece
LVO (See note) — —

LV1 Low Bright
LV31 High Dark

Note:  The laser will turn OFF when selecting [LVO].

2500

Operation Manual
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SECTION 4

Menus for Expert Menu

When selecting Auto

1. Select Image/Sensitivity. Sen 0¥ [Set V]

The selections for sensitivity adjustment will be displayed. Auto
Fixed

Multi

2. Select Auto. -

The setting will be registered and the screen in (1.) will return.

snua Madx3 ay) buisn suonipuo) Juswalinsesay bumss 1-v AN IR E[S
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When selecting Fixed

SECTION 4

Menus for Expert Menu

1. Select Image/Sensitivity.

Scn 0¥

The selections for sensitivity adjustment will be displayed.

2. Select Fixed.

Fixed

The screen for setting the sensitivity level will be displayed.

3. Select the level using the Up and
Down Keys while monitoring the
image on the monitor.

The level displayed first is the level
selected by the Z500 for the work-
piece being measured. Adjust the
level while monitoring the line bright-
ness graph and the received level on
the monitor.

120 max. : Insufficient light density
255 min. : Excessive light density

4. Press the ENT Key.

Line Brightness

Received level

NEAR

BRIGHT)

DARK

The setting will be registered and the screen in (1.) will return.

2500

Operation Manual
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SECTION 4

Menus for Expert Menu

When selecting Multi

1. Select Image/Sensitivity. -

The selections for sensitivity adjustment will be displayed. Auto
Fixed
Multi
2. Select Multi. al
The sensitivity multiple setting screen will be displayed. Line beam image

3. Check whether or not the workpiece | SCN oviSet V]

is positioned inside the measurement
range and press the ENT Key.

The setting will be registered and the screen in (1.) will return.

Z500

Operation Manual



Details

E@E CHECK
P9

SECTION 4

Menus for Expert Menu

Use this function to measure transparent workpieces. This function is also

useful to shorten the response time in Sensitivity/Multi. Normally, these
conditions can be left at the default settings. After changing the settings, perform
a workpiece measurement to check that measurement can still be performed

correctly.
Seleciton/ _—
ltem Setting range Description
The reflecting surface for which sensitivity adjustment
. is performed is selected. To measure the back side of
Frnt . )
Surface a transparent workpiece, select Back. Normally (i.e.,
Back ) . . ;
when measuring opaque workpieces), this setting can
be left as Frnt.
Upper 0to 31(31%) Specify the range to be adjusted the sensitivity.
This function is effective when sensitivity adjustment
. method is set to Auto or Multi. If the adjustment range
Lower 0to31(1%) is small, the response time for switching sensitivity will
be short.
Gradations | 120 to 220(170%) Set the target gradation for sensor sensitivity

adjustment.

The asterisk (*) indicates the default setting.

The setting can be performed through the adjustment menu.

R4 reFerence

Refer to page 28.

7}
m
2]
=
®)
=
E-Y

| dais

Select Image/Details.

Sen 0¥

Meas method
Region

Meas se{Sensitivity

The setting screen for sensitivity details will be displayed.

2.
3.

Make the settings for each item.

Select End.

Scn 0¥

Surface Frnt w

Upper D [381]

Lower 1]

Gradations : [170]
End

The setting will be registered and the screen in (1.) will return.
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SECTION 4

Menus for Expert Menu

Step 3 Position Compensation

The position compensation function is used when the position of the measurement workpieces are not
consistent.

By using this function, the displacement between the reference position and the current position is
obtained, and this displacement is compensated for in measurements. Compensation can be made for
both height and position.

Height I

e
Position

* Reference Position
The measurement range and measurement workpiece are in the correct

positions.
Workpiece

Sensor -

Measurement range

Measurement center

[
_!_\
| |
High o Low
' Height '
: — — Measurement point
Sen 0¥ [Run 9.96ms!
e

* When the Position of the Workpiece is Lower

By making pbsition displacement compensation settings ...

¥

For measurement, compensate the height based on the displacement of the reference position.
Measurement point

Son 0¥ [Run__ W] 9.96ms:

jM
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Menus for Expert Menu

Operational Flow

#1 Page 65 #2 Page 69

Registering Set the
the Reference Compensation
Position Method

:?: CHECK To use the position compensation function, set Compensatn and Meas set in this order.

#1 Registering the Reference Position
Register the position to be used for a reference for position compensation.
Before setting the necessary items, place the workpiece at the correct position.
In the example provided below, the procedure for compensating under the
following conditions is explained.

- Reference height - Reference position
Measurement— = I Region (rﬁ
oint (Average O
point ( ge) Measurement ~ =
point (Edge position) ’J (z)
H
@
1]
©
Edge level -
@
Reference height measurement point 3
N
Selection Description L
Average Define the average profile position within a specified region as the
measurement point.
Peak Define the peak profile position within a specified region as the
measurement point. %)
1]
Define the bottom profile position within a specified region as the ©
Bottom . S
measurement point.
(7))
2
Peak <——— Bottom o1
Region 1 »
L o
©
o
@
1]
-]
N
Z500
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SECTION 4

Menus for Expert Menu

1. Select Compensatn. Scn 0¥ [Set W]

Image

Compensatn

Meas set
Conditions
Output

The selection for position compensation will be displayed. Senov[Set W]

Image
Compens NN

Meas set RN
Conditions
Qutput

2. Select Reference.

4, Specify the starting line of the
reference height region.

(7]

m

(2]

=

o

=

=Y

£ . . .

; A profile graph will be displayed. Profile Measurement
% region
a 3. Check whether or not the workpiece

§ is positioned correctly and press the [ 1
2 ENT Key.

)

3

[]

2

o

o

=]

=

S

=]

(7]

c

o,

=]

«

5

(]

m : f . .

_‘.: The screen for setting the reference height will be displayed. — Cursor
=

[]

3

=

(7]

Use the Up and Down Keys to move
the cursor.

(Use these keys together with the
SHIFT Key to move the cursor

quickly.)
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The ending-line setting screen will be displayed.

5.

Specify the ending line of the reference
height region.

SECTION 4

Menus for Expert Menu

The characteristic quantity setting screen will be displayed.

Average —
Bottom
6. Select a characteristic quantity that can
be used as the measurement point of
the reference height.
The cross cursor of the measurement
point will move in response to the
selections. Cursor
Select the item while monitoring the image.
In this example, select Average.
The setting screen for reference position will be displayed.
7. Specify the edge level to be used for the ;
reference position. [
Use the Left and Right Keys to move
the cursor. :
(Use these keys together with the SHIFT
Key to move the cursor quickly.)
Cursor
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A cross cursor to be used for specifying the reference height will
be displayed.

8. Use the Up and Down Keys to select the
measurement point of the reference
position.

The cursor of the measurement point is
moved.

Select the measurement point while
monitoring the image.

Cursor

Edge level

A confirmation message will be displayed.

9. Select Execute.

Reference will be
registered.
OK?

The setting will be registered and the screen in (2.) will return.
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#2 Set the Compensation Method

Select the position compensation method.

Selection Description
None* No compensation is required.
Height Compensate the height.
Height I Position Compensate the position.
Height&Pos Compensate both the height and position.
Position The asterisk (*) indicates the default setting.
:w: CHECK Unless Reference has been set, the compensation method selections will not be
®

displayed.

1. Move the cursor to None ~ and press Sen OV [Set W]
the ENT Key.
Compens: None ”n
Meas set| Reference m
2]
=
o
2
E-Y
@
1]
©
=Y
@
(1]
T
The selection for compensation method will be displayed. None ~
Height
Position
Height&Pos
2. Select the compensation method.
In this example, select Height&Pos. @
3
S
@
(1]
T
($)]
The setting will be registered and the screen in (1.) will return. "
@
©
(o2}
@
1]
T
N
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Step 4 Measurement Settings
Set the measurement contents. Operational flow varies depending on the measurement item.
Setting Step: 2 pts, Edge position, and Define are taken as examples for description.

Operational Flow

#1 Page 70 #2 Page 78 (if necessary) #3 Page 84 (if necessary) Page 86
Changing
ﬁe;aneasurement Set Calibration geag;{tpnut Measurement
ems Whennot onditions Contents
selecting Define:
Page 87
When selecting Define: Clearing
Measurement
#2 Calibration setting is disabled. ltems

Compensate the measurements under the output conditions given in #3.

~,

ZW: CHECK To use the position compensation function, set Compensatn and Meas set in this order.
®

-

~,

ZW: CHECK The settings can be performed through the adjustment menu.
[

-

ﬁa‘ REFERENCE

Refer to page 28.

#1 set Measurement ltems
Up to eight measurement contents can be set for each scene.
There are 8 types of the measurement item. Different measurement item can be
set for each output number.

Types of Measurement ltem

Selection Description Symbol

Height* Measure the height within the specified region.

Specify two measurement regions.

After taking the measurement point within the 1st region
Step: 2 pts as the reference, measure the distance from the mea-
surement point in the 2nd region.

Eﬁ‘ rererence Refer to page 72.

Specify three measurement regions. S
After taking the average of the measurement points
within the two regions specified above, measure the

snua Madx3 ay) buisn suonipuo) Juswalinsesay bumss 1-v AN IR E[S

Step: 3 pts

i

difference from the measurement point in the 3rd region. 7
. Measures the specified edge position. N J
Edge position Ea‘ rererence Refer to page 74. |:—|

*Height is set in OUTO as the default setting.

Z500
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Selection

Description

Symbol

Width

Measure the difference between the specified two edge
positions.

Edge center

Based on the specified two edge positions, measure the
center.

Peak/bottom

Measure the peak or bottom point of the height within
the specified region.

Define

Using the equation, set the measurement items.

The measurement result for an output number can be
assigned to the equation.

@‘ rererence Refer to page 76.

*Height is set in OUTO as the default setting.

Characteristic Quantity of Measurement Points

Selection Description
Average Define the average profile position within a specified region as the
measurement point.
Peak Define the peak profile position within a specified region as the
measurement point.
Bottom Define the bottom profile position within a specified region as the
measurement point.
Set the back side of the workpiece for the measurement point.
Back This procedure is effective when glass sheets and other transparent
workpieces are measured.
® Peak and Bottom ® Back

Peak —— Bottom

Region I

'
'
'
'
'
'
N '
'
'
'
'
'

N

~—Surface
-— Back

Workpiece
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Step: 2 pts

Level differences, grooves, etc. of workpieces are measured.

The following conditions will be taken as an example for describing the setting procedures.

Measurement +
point (Average)

Measurement >_'|_7
point (Average)

[ Top face region

I Bottom face region

1 . Select Meas set.

Scn 0¥

Image
Compensatn
Conditions
Qutput

A list of output numbers will be displayed.

2. Select the output number for which
Step: 2 pts is set.
In this example, Select OUTT.

E?:' CHECK Height is set in OUTO as the default set-
ting. To set an item other than Height in

Scn0V¥[Set V]
OUTO:Height

OUTO, delete the existing measurement item.

K3 reFerence

Refer to page 87.

The selection for measurement item will be displayed.
3. Select the measurement item.

In this example, select Step: 2 pts.

Z500

Operation Manual

Measrmnt item

Height

Step: 3 pts
Edge position

Width
Edge center

Peak/bottom
Define




The setting screen for bottom face measurement region will be

displayed.

4.

Specify the starting line of the bottom
face measurement region.

Move the cursor with the Up and Down
Keys.

(Use these keys together with the SHIFT
Key to move the cursor quickly.)

SECTION 4

Menus for Expert Menu

The ending-line setting screen will be displayed.

5.

Repeat the procedure described in (4.)
to specify the ending line of the bottom
face measurement region.

— Cursor

The characteristic quantity setting screen will be displayed.

6.

Select a characteristic quantity that can
be used as the measurement point of
the bottom face.

The cross cursor of the measurement
point will move in response to the
selections.

Select the item while monitoring the image.

In this example, select Average.

Cursor

A eraqe
Peak L+
Bottom
Back

7}
m
2]
=
®)
=
E-Y

| dais

g dais

g dais

The setting screen for top face measurement region will be displayed.

7.

Repeat (4.) through (6.) to set the
characteristic quantities of the top face
measurement region and measurement
point.

A confirmation message will be displayed.

8.

Select Execute.

Measrmnt items will be set.
OK?

The setting will be registered and the screen in (2.) will return.
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Edge position

Measures the edge position of the workpiece.
The following conditions will be taken as an example for describing the setting procedures.

Edge level

g

Measurement
point (Edge position)

In this example, the intersection point of the edge level and the profile becomes
the measurement point.
Set the edge level as follows.

IrEdge level

Profile

B The intersection is

the measurement point.

(72}
m
O
o |
) e
E :?: CHECK The setting edge level and the measurement point can be checked on the Image Monitor.
g R4 reFerence
o
° Refer to page 32.
7}
g.
1.  Select Meas set. Sen 0V [Set V]
Image
Compensatn
Conditions
Output
A list of output numbers will be displayed. Scn 0¥ [Set V]
: OUTO:Height
2. Select th(? .out.put number for which OUTA:Step: 2 pts
Edge position is set. ouT2:
In this example, select OUT2. OouTa:
OuUT4:
~am- OuUT5:
3?: CHECK Height is set in OUTO as the default OUTe:
setting. To set an item other than Height | [OUT7:
in OUTO, delete the existing measure-

ment item.

Ea‘ REFERENCE

Refer to page 87.
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The selection for measurement item will be displayed.

Measrmnt item
Height
3. Select the measurement item. gtepi g pts

. . tep: 3 pts -r—

In this example, Select Edge position. Edge position [

Width
Edge center
Peak/bottom
Define

The setting screen for edge position will be displayed.

4, Specify the level to be measured as the
edge.
Move the cursor with the Left and Right
Keys.
(Use these keys together with the SHIFT
Key to move the cursor quickly.)

7}
m
2]
=
®)
=
E-Y

The setting screen for edge position will be displayed. »
g
5. Specify the edge position regarded as I‘C“rsm -
the measurement point. »
Move the cursor with the Up and Down g
. Keys. + n
3@: CHECK In some cases, the cursor will not be »
¢ displayed on the intersection point of the é’
edge level and the edge position. ' w

However, selection of an arbitrary cursor

will give the same measurement result

(the intersection point becomes the

measurement point), as long as the .
selected cursor exists near the 8
intersection point. o1

[72)

®

©

A confirmation message will be displayed 703
9 played. Measrmnt items will be set.

OK? @

6. Select Execute. 3
e

The setting will be registered and the screen in (2.) will return.
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Define

Set the equation by using the measurement results for the output number.

Output number for which
equation is set

OouT3
[ OUT1 * OUT21 H— Equation
OouTs + ABS — List of Items
OUT1 OUT6 — MAX <+ Select the items displayed
OUT2 OUT7 * MIN DEL here for which equation is set.
OUT3 ( / AVE BS
OouUT4 ) , Cons Set

List of ltems
See note 1. See notei' 2. Seenote 3.
(OUTO OUT5 ,+1ABSE = | Move the cursor.
'OUT1 OUT6 |— IMAX: <
\OUT2 OUTY |#* IMINDEL { — Delete the items.
(7)) EOUTS T / \AVE 1BS DEL : Deletes the item to the right of the cursor.
g OUT4 ) , ConsiiSet BS : Deletes the item to the left of the cursor.
o | £ Setsthe equation.
CZJ L—— Numerals between 0 and 9999999.999 can be set.
= Note 1
9 e Output number
g' When this item is selected, equation can be performed by using the

measurement results (results obtained after calibration) that have been set for
the output number.

:@: CHECK Any output number cannot be selected, unless its measurement items have been set.
®

Note 2
¢ Arithmetic Operators
Operator Meaning
+ Addition
- Subtraction
* Multiplication
/ Real number division
Note 3
* Functions
Function Description
ABS Calculates the absolute value. ABS (argument)
Gives the largest value of arguments. MAX (Argument 1, Argument 2,
MAX
Argument 3,...)
Gives the smallest value of arguments. MIN (Argument 1, Argument 2,
MIN
Argument 3,...)
Calculates the average value of arguments. AVE (Argument 1, Argu-
AVE
ment 2, Argument 3,...)
Z500
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1. Select Meas set.
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Scn 0¥

Image
Compensatn
Conditions
Output

A list of output numbers will be displayed. Sen OV [Set W]
OUTO:Height
2. Select the output number for which OUT1:Step: 2 pts
p
Define i ] OUT2:Edge position
e l.ne is set oUTS:
In this example, select OUT3. OUT4:
OuTS:
:@’- : : : OouTe6:
e CHECK Height is set in OUTO as the default set- ouT7:
ting. To set an item other than Height in f-’.-’,
OUTO, delete the existing measurement 9'
item. ®]
2
£y
K7 reFerence
@
Refer to page 87. 3
=Y
@
. . , 3
The setting screen for equation will be displayed. OUT3 N
(s ] —
3. Select the item from the list of items and @
set the equation. OUT5 + ABS — 20
OUT1 OUT6 — MAX <

OUT2 OUT7 * MIN DEL

4. Select Set when the equation has been OuT3 ( ~ AVE BS
set. OouT4 ) , Cons Set
@
(1]
<
($)]
@
(1]
©
()]
A confirmation message will be displayed.
9 Pay Measrmnt items will be set. ()]
OK? o
5. Select Execute. ~

The setting will be registered and the screen in (2.) will return.

Z500
Operation Manual 77



SECTION 4

Menus for Expert Menu

#2 set Calibration

Set calibrations to compensate the measurement values. Set calibrations to compensate for differences
between measurement values and actual dimensions due to the color or material of the measurement
workpiece. The setting method varies depending on the measurement items set for the output number.

Compensation Measurement items Description

For setting, repeat the measurement
Height, Edge position, Edge | yyice.

Compensate the
measured height

and position. center, Peak/bottom Ea‘ rererence Refer to page 78.
Compensate the For setting, repeat the measurement
mfiasured 1evel | Step: 2 pts, Step: 3 pts, Width | once.

difference and @‘ rererence Refer to page 81.

width.

:w: CHECK Output can be used for fine adjustment after calibration setting. Use Output also to
[ "
compensate the measurement values when Define has been selected for the

measurement item.

Eﬂ‘ REFERENCE

Refer to page 84.

:?: CHECK Refer to page 83 for information on how to clear calibration settings.

Compensate the Measured Height and Position
To compensate for the error, perform the measurement twice.
Applicable measurement items: Height, Edge position, Edge center,
Peak/bottom

SOl 7 NOILO3S

Example 1: When selecting Height

Workpiece height: 10 mm
Use the method shown below to calibrate workpieces so that a displacement value of 9.95 mm is

measured as 10 mm.

Measurement value Compensate for this error.

~\

10mm [-----------
9.95mm |- - -

'
'
[
I
N
"

T Calibrate to 10 mm.

Displacement of workpiece

10mm

Measurement of point 1 Measurement of point 2

j Input the height ; Input the height
A > of point 1. > 14 > of point 2.

10mm

;
omm
K

]
Measure without
the workpiece.

Measure with the
workpiece in position.

Z500
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Example 2: When selecting Edge position

Movement distance from the edge position: 5 mm
Use the method shown below to calibrate workpieces so that a displacement value of 4.95 mm is
measured as 5 mm.

Measurement value Compensate for this error.

N

5mm [-----------
4.95mm |- oo -

,j'-.

Calibrate to 5 mm.

Workpiece Movement

5mm
Measurement of point 1 Measurement of point 2
|j Input the Input the
position position
P > of point 1. > [ } of point 2.
E omm 1 5mm
Measure with the workpiece Move the workpiece by 5 mm
at the reference position. for the measurement.
. . . . 2
Height in Example 1 is taken here to describe the setting method. crg
Make the necessary adjustments when setting a different item. - |
o
=2
H
1. Move the cursor to Height and press the Scn 0w [Set__ W] @
ENT Key. OUTO:Height 3
OUT1:Step: 2 pts -+
OUT2:Edge position
OUT3:Define (]
ouT4 3
OuUT5 N
ouTe —
ouT7 (7]
(1]
©
w

The selections will be displayed. Scn 0¥ [Set W] %
o
2.  Select Calibrate. Calibrate

Output "

Delete o

©
()]

@

1]

©
N
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A confirmation message will be displayed.
g pay System will be calibrated.
Clear settings now if
required.

3. Select Execute.

The measurement screen for point 1 will be displayed.

4. Press the ENT Key without a workpiece

in position. +
The screen for inputting the position of point 1 will be displayed. §0000.00000
‘I.{.I’ 5. Set the value to 0.00000 and press the
(2]
3 ENT Key.
o
=
=Y
o The measurement screen for point 2 will be displayed.
%‘!
6. Position the workpiece correctly and
press the ENT Key. T
The screen for inputting the position of point 2 will be displayed.
7. Set the value to 5.00000 and press the
ENT Key.
A confirmation message will be displayed. System will be calibrated.

8. Select Execute.

The setting will be registered and the screen in (2.) will return.
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Compensate the Measured Level Difference and Width

To compensate for the error, perform the measurement once.
Applicable measurement items: Step: 2 pts, Step: 3 pts, Width

Example : When selecting Step: 2 pts

Level difference: 5 mm
Use the method shown below to calibrate workpieces so that a displacement value of 4.95
measured as 5 mm. 0

Measurement value

5mm
4.95mm

! I'- | Calibrate to 5 mm.
|

Point 1 Smm
Point 2

To compensate for this error, perform the measurement once.

Measure with the
workpiece in position.

mm is

Compensate for this error.

Level difference of workpiece

(2]
Input the value Input the value F;
> of point 1. > of point 2. =
e o
Lo Oomm 5mm 2
’_I‘_\ »
(%)
1]
©
=Y
@
. (1]
1. Move the cursor to Step: 2 pts and Scn 0V [Set__ W] K:
press the ENT Key. OUTO:Height L
OUT1:Step: 2 pts [7)
OUT2:Edge position X]
OUT3:Define w
OUT4: L
OuTs
ouTe
ouT?

The selections will be displayed.

Scn 0V

-Chan e
2. Select Calibrate. Calibte

Qutput
Delete
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A confirmation message will be displayed.

3. Select Execute.

System will be calibrated.
Clear settings now if
required.

The measurement screen for point will be displayed.

4. Position the workpiece correctly and 1
press the ENT Key.
+
The screen for inputting the position of point 1 will be displayed. §0000.00000)
5. Set the value to 0.00000 and press the
ENT Key.
The screen for inputting the position of point 2 will be displayed.

6. Set the value to 5.00000 and press the
ENT Key.

A confirmation message will be displayed.

7. Select Execute.

System will be calibrated.

The setting will be registered and the screen in (2.) will return.

Z500
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Clearing Calibration Settings

1.

Move the cursor to the measurement
item to be cleared and press the ENT

Key.

SECTION 4
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Scn 0¥[Set V]

OUTO:Height
OUT1:Step: 2 pts
OUT2:Edge position
OUTB3:Define

The selections will be displayed.

2,

Select Calibrate.

Scn 0V [Set V]

Calibrate

Output
Delete

A confirmation message will be displayed.

3.

Select Clear.

System will be calibrated.
Clear settings now if
required.

The setting will be cleared and the screen in (2.) will return.
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#3 set Output Conditions

Set the output conditions of measurement results as necessary.

ltem Selection Description
Upper -9999.99999 to | Set the judgment conditions. Set the range for a PASS
Lower 9999.99999 judgment.
Set when the Trigger function is used. Select the contents of the data to
be held.
Eﬁ‘ rererence For details on the Trigger function, refer to page 90.
None* Hold measurement is not performed.
Sampling The value at the start of measurement is held.
Hold Peak The highest value measured during measurement is
held.
Bottom The lowest value measured during measurement is held.
The difference between the highest and lowest values
Peak-Peak . .
measured during measurement is held.
The average value between the highest and lowest
Average . .
values measured during measurement is held.
Set the offset value for force-zero execution.
Zero -9999.9999910 | get the value to be added to 0.
9999.99999 87 mererence Refer to page 110, Force-zero.
0.20000 to Set to make fine adjustments to measurement values
Span 4.00000 | after calibration. Set for the incline in the Sensor
(1.00000%) characteristics.
-9999.99999 to | Set to make fine adjustments to measurement values
Offset 9999.99999 | after calibration. Added to or subtracted from
(0.00000%) measurement values that have been set.
. mm Select the unit of the measured values to be displayed on
Unit mm2 .
None the monitor screen.

Span and Offset

e Span

A coefficient (the span) is set to compensate
for incline in the Sensor characteristics.

Measurement value
(mm) 40

N

VAl Displacement
- of workpiece

Q7 creck
®

Z500

Operation Manual

The asterisk (*) indicates the default setting.

o Offset

A fixed value (the offset) is added to or
subtracted from measurement values.

Measurement value
(mm)

Displacement
of workpiece

When calibration is executed, the span and the offset will be automatically set.



1. Move the cursor to the output number to
be set the output conditions and press
the ENT Key.
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Scn 0¥ [Set V]

OUTO:Height
OUT1:Step: 2 pts
OUT2:Edge position
OUT83:Define

The selections will be displayed.

2. Select Output .

Scn 0V([Set V]

The setting screen for output conditions will be displayed.

Scn 0¥

3. Set the necessary items. Upper : [ 10.00000]
Lower : [ -10.00000]
Hold : Nonew
4.  Select End. Zero :[  0.00000]
Span : [1.00000]
Offset : [ 0.00000]
Unit mmwvw
End
The setting will be registered and the screen in (2.) will return.
Z500

Operation Manual
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Changing Measurement Contents

Change the measurement contents that have been set for the output number.

3@: CHECK To change measurement items, clear the existing measurement items and then
® )
set new items.

K3 reFerence

Refer to page 87.

1. Move the cursor to the output number to Sen 0V [Set_ W]
be changed the output conditions and .
press the ENT Key. OUT1:Step: 2 pts
OUT2:Edge position
OouT3:
OouT4
OuT5
OuT6
ouT?
The selections will be displayed. Scn 0w [Set__ W]
Change
2. Select Change. Calibrate

Output
Delete

sjuauo) Juswainseayy buibueys EANleINEE[S

The setting screen for measurement range will be displayed.
The remaining procedures are the same as those for measurement item setting.
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Clear the measurement items that have been set for the output numbers.

Eﬁ‘ REFERENCE

Refer to page 127 for details on clearing separately for each scene.

1. Move the cursor to the output number to
be cleared the output conditions and
press the ENT Key.

Scn 0¥ ([Set V]

OUTO0:Height
OUT1:Step: 2 pts
OUT2:Edge position
OUT3:Define

The selections will be displayed.

2. Select Delete.

Scn 0¥ ([Set V]

Change
Calibrate

Output
Delete

A confirmation message will be displayed.

3. Select Execute.

Delete OUTO settings.

The measurement items for the selected output number are cleared off and the screen in (1.) will return.

Z500
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Step 5 Measurement Conditions
Set the measurement conditions. The following can be set in Conditions and its lower hierarchies.

Perform the setting as required.

Reference

Menu Description

The average of the setting number of times is output as
the measurement result. Set this function to disregard
sudden changes in the waveform.

#to avg Page 88.

From the measurement results that have been obtained
within a specified measurement period, the specified
characteristic quantity is held and output.

Trigger Page 90.

Removing noises, outputting measurement failure, and

. . ) P .
other miscellaneous methods can be set in more detail. age 96

Details

Averaging number
Use this function to disregard sudden changes in the waveform. The average of
the setting number of times is output as the measurement result.

1,2,4,8% 16, 32, 64, 128, 256

‘ Selection
The asterisk (*) indicates the default setting.

¢ The Relationship between the Measurement Response Time and the Resolution

sway| juawainseapy bunes;y Ao IR E [

88

5@5 CHECK
P9

Measurement

A i -
R i response time | Resolution
1 Short Low

256 Long High

The setting can be performed through the adjustment menu.

K7 reFerence

Refer to page 28.

Z500
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Select Conditions.

Scn 0¥

Image
Compensatn

Meas set
Conditions




The selections will be displayed.

2. Select # to avg.

# to avg

Details

v

The setting screen for averaging number will be displayed.
3. Select averaging number.

4.  Sselect End.

Scnov[Set V]

# to avg:

End

A 4

v

The setting will be registered and the screen in (2.) will return.
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Trigger setting
Use the Trigger function to measure moving workpieces in chronological order.
From the measurement results that have been obtained within a specified
measurement period, the specified characteristic quantity is held and output.
Use the procedure explained below to set the trigger input method.

Workpiece movement direction

e

— The characteristic quantities being
held are output at this timing.

"""""" End

The characteristic quantity of
the measurement during

this period will be held.

Height(mm) L__— | A~ -mmremeeeeeeeeee
CNE

|<jime
Position(mm)

»
crl; * Trigger Input Method
d
(z) Selection Description
'S Free* Measurement is performed continuously. Hold measurement is not
performed.
o
2 Select when using a sync sensor. o
5 External The trigger turns ON at the same time as TRIGGElR s
Qg the TRIGGER terminal on the terminal termina
5 block. Trigger ON
% The trigger-ON timing is determined according to the measurement
g value. The trigger turns ON when the measurement value goes above
3 (or below) the trigger level. If Selfis selected, the screen for selecting
=3 the output number (for the trigger setting) and the trigger direction is
3 displayed.
(7]
The trigger turns ON Trigger ON
Self " when the measurement Y
Up
value goes above the )
triager level Trigger level
99 ) Measurement — —
value waveform
The trigger turns ON
Down when the measurement | Measurement ‘}
value goes below the value waveform— —
. Trigger level
trigger level.

The asterisk (*) indicates the default setting.
3?: CHECK Use Output to select the characteristic quantity that holds the measured values.

ﬁa‘ REFERENCE

Refer to page 84.
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The procedure for make trigger settings under the following details is explained
below.

The difference between the maximum value and minimum value of the workpiece height is output.

@ Measurement item OUTO:Height
+ Trigger input method Self
- Hold setting (see note) Peak-Peak

Note: Set the Hold setting by using Meas set in advance.
Eﬁ‘ Refer to page 84.

ouTo

Operational Flow

#1 Page 91 #2 Page 92 #3 Page 95
Display Waveforms Set the Trigger Input firm Tri

in the Trend Monitor Method gg{:i:{g rigger
(Through Mode) (Trigger Mode)

#1 Display Waveforms in the Trend Monitor
Use the waveform to decide the trigger level and to set the measurement start
position.

:w: CHECK Set the screen mode to Thru in advance.
®

Ea‘ REFERENCE

Refer to page 118.

1. Press the SHIFT + Right Keys or SHIFT Scn 0¥ [Run__ V) 9.96ms
+ Left Keys several times to switch to .
1divx: 1.000 [s] |E|
Trend Monitor. ¥:+10.0000 [mm]
2. Pass the workpiece under the Sensor
and display the waveform. Thru
- - ouTow Zero's OFF
3. The instant the waveform representing +0005.18800 mm PASS
the workpiece is displayed, press the S+ «/— :Display S+ENT:Adjust
TRIG Key.
v
The waveform display is fixed. The symbol changes.—
Scn 0V ([Set V]
fivx: 1.0po ¢ |
y:+10.0000 [mm]|
[
Thru
Z500

Operation Manual
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#2 Set the Trigger Input Method
Select the trigger input method, and set the trigger position and the trigger level.

:?: CHECK The setting can be performed through the adjustment menu.

Eﬁ‘ REFERENCE

Refer to page 28.

y Son 0¥ [Set__ W]
1. Enter Set Mode and select Conditions.

Image
Compensatn

Meas set
Conditions

The selections will be displayed.

Trigger
2

Select Trigger.

Free
The selections for trigger input method will be displayed.
Self
3. Select the trigger input method and
press the ENT Key.
In this example, select Self.

sway| juawainseapy bunes;y Ao IR E [

, _ o Sen 0¥ [Set__ W]
The setting screen for trigger contents will be displayed. Free

Self

4. Set each item. .
Trigger :OUTOW

Direction:Up W
In this example, select Trigger to OUTO

and Direction to Up.

5. Select Execute.

The trigger setting screen will be
displayed.
The waveform set in #1 is displayed.

Z500
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5@5 CHECK
P9

Specify the trigger-ON position and
trigger level, and press the ENT Key.

Use the Left and Right Keys to specify
the trigger position.

Use the Up and Down Keys to specify
the trigger level.

Use these Keys together with the SHIFT
Key to move the cursor quickly.

SECTION 4

Menus for Expert Menu

Trigger-ON position Trigger level

Triggeryr vk 10po g |0
T :+10.0p00 [mm]

L —

...... (A R S e (P

When the trigger turns ON, the waveform above the trigger level is displayed at a position

based on the position set here.

Trigger Position in the Center Trigger Position on the Left
T T
j j
[ [ T |
1 [= [ I
| |
-~ — —_—
The waveform before and Mainly the waveform after
after the trigger turns ON the trigger turns ON can be
can be monitored. monitored.

v

The trigger-OFF setting screen will be displayed.

Trigger-OFF position
|

7}
m
2]
=
®)
=
E-Y

7. Using the Left and Right Keys, specify Trigger| e 1o & 10 ”
the trigger-OFF position. L | Y:+10.0p00{mm] g
..... R o N I D -t
Use the Left and Right Keys together "
with the SHIFT Key to move the cursor Thru | ; 3
quickly. N
@
(1]
T
v w
Measurement start position
The setting screen for measurement start timing will be 2
. - °
dlSplayed. Trlgger'i_ 1ivx: 1.0p0 [s] I:l B
' y:+10/0000 [mm] L
8. Using the Left and Right Keys, specify |
the measurement starting positon. | [ | T BRI
Thru --»i
Use the Left and Right Keys together
with the SHIFT Key to move the cursor Measure start 249.00 ms

EWE CHECK
°

quickly.

The time for cursor position (time after
the trigger is turned ON) is displayed on
the lower part of the screen. Refer this
time for setting the measurement
starting position.

Time for cursor position—'

) dais || g dais

Z500
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The cursor will be moved to the measurement ending position.

0. Repeat the procedure described in (8.)
to specify the measurement ending
position.

5@:' CHECK The time for cursor position (time after
° . . -
the trigger is turned ON) is displayed on
the lower part of the screen. Refer this
time for setting the measurement ending
position.

Measurement end position

Trigger|— v 100 8]
! ! y:+10/0000 [mm]|
_____ . _4T Lo
Thru :——E
Measure start 249.00 ms

Measure stop 2320.68 ms
I

Time for cursor posi'[ionJ

A confirmation message will be displayed.

10. Select Execute.

The settings
will be changed.
OK?

The setting will be registered and the screen in (2.) will return.

Z500
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#3 confirm Trigger Settings

Check if measurements are being correctly performed with the set trigger contents.

:?: CHECK Set the screen mode to Trig in advance.

Eﬁ* REFERENCE

Refer to page 118.

SECTION 4

Menus for Expert Menu

1. Press the SHIFT + Right Keys or SHIFT
+ Left Keys several times to switch to
Trend Monitor.

2. Pass the workpiece under the Sensor.

Scn 0¥

9.96ms

vk 1.000 s |
y:+10.0000 [mm
\\
Thru
ouToVvw iZero's OFFi

+0005.18800 mm PASS

S+ «/— :Display S+ENT:Adjust

v

The waveform is displayed from the trigger position set in #2.

3. Perform a workpiece measurement
several times to check that
measurement can be performed
correctly.

Scn 0¥[Run V] 9.96ms
v 1000 [s] | ]
y:+10.0p00 [mm]
—

Trig

|
Trigger-ON position

* When the measurement start and end positions have to be adjusted

Trigger-OFF position

Return to the procedure in #2, with the waveform kept displayed, and adjust the

positions.

Z500
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Details setting
Use the details setting when measurement cannot be performed correctly or when more accurate

measurement is required.

1 . Select Conditions. Sen 0¥ [Set V]

Image
Compensatn

Meas set
Conditions

The selections will be displayed. # to avg

2. Select Details. Details

The setting screen for details will be displayed.

sway| juawainseapy bunes;y Ao IR E [

3. Make the settings for each item. Sen 0w Set V]

4. Select End. jucjgem?m width = [ 0.01000]
Edge width ‘[ 0.00000]
Smoothing : None ¥
Noise : 2pixel w
Level : 50.0% ¥
Error data : Clamp w
Profile . Intrpolate W
Peak/btm width : 1pixel ¥

End

The setting will be registered and the screen in (2.) will return.
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Judgment value hysteresis width (judgement width)

Set the hysteresis width for Judgment limits.

Setting range ‘ 0.00000 to 9999.99999
The default setting varies depending on the Sensor connected.

Example: HI: 100.000 mm; LO: 80.000 mm
Judgment value hysteresis width: 0.05 mm

HI Hysteresis(0.0500)
(100.0000) ! <
LO 1 ! T Hysteresis(0.0500)
(80.0000) : T ~—"""
]
HIGH 35 ' '
OFF Resets at 99.9500 mm!
Output| LOW gy L ['Resets at 80.0500 mm
PASSSRTL J I I

Edge Detection Hysteresis Width (Edge width)

Set the hysteresis width of edge detection.
Change the edge width when edge detection is unstable.

Setting range | 0.00000 to 9999.99999 (0.00000%)
The asterisk (*) indicates the default setting.

7}
m
2]
=
®)
=
E-Y

Example: Edge level: 80.000 mm
Edge level hysteresis width: 0.0500 mm

/! (72}
5]
/ Hysteresis (0.0500) ©
Edge level A - -
(80.0000) %V—L L
@
Edge position °
N
Smoothing (Smoothing)
()
Use this function to smooth the measured images. 3
w
Selection Description "
None No smoothing. 3
Weak* Smoothing is performed at a low level. e
Strong Smoothing is performed at a high level.

The asterisk (*) indicates the default setting.

Noise removal (Noise) "
Other than images with a setting pixel will be regarded as noise and excluded S
from measurement. @

@
Selection Opixel, 1pixel, 2pixel, 3pixel, 4pixel*, 5pixel, 6pixel, 7pixel, 3
The asterisk (*) indicates the default setting. ~

Z500
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Measurement Level (Level)

Change this when workpiece material fluctuation is too extensive to assure
correct measurement. Set the measurement level of the measurement height (a
percentage of the peak level of the line brightness). The default setting is 50.0%.
Normally, use this setting.

Selection ‘ 12.5%, 25.0%, 37.5%, 50.0%*, 62.5%, 75.0%, 87.5%, |
The asterisk (*) indicates the default setting.

Line Brightness

--------------- Peak level

I

Measurement level (i.e., Peak level X Measurement level (%))

!

Set this value.

The intermediate point between the measurement level edges
provides the height measurement result.

The peak measurement position can be adjusted by raising the measurement level.

Measurement

Measurement . level (75 %)

level (50 %)

Error data (Error data)

In cases where the light density is temporarily excessive or insufficient (i.e.,
measurement is not possible) due to defects or holes in the workpiece, it is
possible to set the Z500 to hold the previous data.

Selection Description

Clamp* An error is displayed and is output.

The value measured immediately before measurement became
impossible is displayed and output.
The asterisk (*) indicates the default setting.

sway| juawainseapy bunes;y Ao IR E [

Hold

Operation with Clamp Setting

The parts in the waveform corresponding to
] the holes indicate measurement failure.

—

' Time

Operation with Hold Setting

Y

Measurement value

TN i N— '|' —
The previous data is held for parts where
measurement is not possible.

Measurement value

Time

Z500
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Contents of Display and Output
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Display/Output

Hold Clamp

Judgment results display

Terminals Judgment output (See note.)

RS-232C

4-20mA

Analog Output

+5V

The previous
status is held.

ERROR is displayed.

ERROR is output.

Measurement error is output.

22mA min.

+6V min.

Note:  The numbers of the output terminals vary depending on the output numbers.

Profile (Profile)

If there is a process line where the workpieces cannot be measured due to
different reflectance or other causes, the data of such line can be obtained by
interpolating the data acquired from the lines that allow measurement as

desired.
Selection Description
None A measurement error signal is output for a portion interfering with the
measurement.
Introolate* For a portion interfering the measurement, measured values obtained
P before and after the error are interpolated and the result is output.

The asterisk (*) indicates the default setting.

Example: An output profile of a portion interfering with the measurement.

A portion interfering :
with measurement

I:H Position

When selecting None :
A portion interfering :
with measurement

Not interpolated

Al

Peak/bottom Measurement Width (Peak/btm width)

When selecting Intrpolate :
‘A portion interfering :
with measurement

Interpolation by using
measurement data of
the neighboring areas

The average over a specified region when measuring the peak or bottom is

output as the measurement value. The region can be specified in pixel units.

Setting a larger value will stabilize the measurement value.

Peak point

Selection

1pixel*, 5pixel, 9pixel, 13pixel, 17pixel,

21pixel, 25pixel, 29pixel,

The asterisk (*) indicates the default setting.

Z500
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Step 6 Output Settings

The Z500 can transmit data to an external device in three formats; analog, terminal, and RS-232C. In
the example provided below, the procedure for setting the output contents to the external device is
explained. The output data and their transmission methods are as follows:

Analog | Terminals | RS-232C

Dat D ipti
ata escription p.100 p.103 p.105

Measure- The measurement results for each output number are output Not
ment value |in numerical values. supported | supported | supported
Judgment . Not
result The judgment results for each output number are output. supported | supported | supported
Profile Data on height of 126 lines are output. Not

When setting to Analog, analog waveforms are output. supported | supported | supported
Trend Only the Trigger function allows this type of output. Not Not

Data that have been held for each output number are output. | supported | supported | supported
Analog

Measured values or profile data are converted to analog values and are output.
Setting items vary depending on the outputting data.

Outputting Measurement Values

Use the procedure explained below to set the measurement values correspond-
ing to the upper limit (20 mA/5 V) and lower limit (4 mA/-5 V) for analog output.
This setting enables output to be scaled (e.g., 1 mm corresponds to 1 mA) as
required. Set both the analog output and measurement values so that the upper
limit is greater than the lower limit.

Analog

20mA
(+5V)

4mA
(-5V)

Measurement value
Measurement Measurement

lower limit upper limit
ltem Selection/Setting Description

OUTO to OUT7
Output Profile Selects the output number to be set.

(OUTO0*)
4mA (-5V) -9999.99999 Sets the lower limit for the analog output measurement range.

t0 9999.99999mm | The default setting varies depending on the Sensor model connected.
20mA (+5V) -9999.99999 Sets the upper limit for the analog output measurement range.

10 9999.99999mm | The default setting varies depending on the Sensor model connected.

The asterisk (*) indicates the default setting.

Z500
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Outputting Profile Data

Analog waveforms of the data on height of 126 lines are output.

ltem Selection Description

OUTO to OUT7
Qutput Profile Select Profile.

(OUTO*)

Select the output range of profile data.

F.S.* The output covers the whole measurement range.
Profile 1PF.S The output covers one-half of the measurement
(See note.) = range.

The output covers one-quarter of the measurement
range.

1/4F.S.

The asterisk (*) indicates the default setting.
Note:  The range of profile varies depending on the Sensor connected.

Example: Z500-SW17

Selection Output range
F.S. -20mm to +20mm
1/2F.S. -10mm to +10mm
1/4F.S. -5mm to +5mm

:?: CHECK Refer to page 181 for details on output timing.

7}
m
2]
=
®)
=
E-Y

:?: CHECK The setting can be performed through the adjustment menu.

| dais

Eﬁ* REFERENCE

Refer to page 28.
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1. Select Output. Sen 0¥ [Get V]

The selections will be displayed. Analog
2. Select Analog. RS-232C
cn; The setting screen for output contents will be displayed. Scn 0w
o |
(o) 3 Make the settings for each item.
2 Output : ouTow
'S 4mA (-5V):[ -20.00000]
4. Select End. 20 mA(+5 V): [  20.00000]
2 Profile : FS.w
g. End
3
«
=
[
D
7]
[=
)
3
[]
2
8
3
(7]

The setting will be registered and the screen in (2.) will return.
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Terminal Block Output

Judgment results can be output via the terminal block. The settings are enabled

5@5 CHECK
P9

~,
-

?_

-

~ CHECK

for all output numbers.

SECTION 4
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ltem ] Description
Setting range P
Select this function to output the details of the
judgment (HIGH/PASS/LOW/ERROR).
Judge output A* | The output includes the judgment results for
OUTO through OUT3. Those for OUT4 through
Format OUT7 will not be output.
Judgment results for OUTO through OUT7 will be
output in the form of OK or NG.
Judge output B OK : PASS
NG : HIGH, LOW, ERROR
0 t0 99999 Set the OFF delay time N (sampling time X N).
OFF delay Set a time that allows the external device to input

(0%)

the result.

GATE ON delay

1.0 to 1000.0ms

Set the time from when the result is output to the
terminals to when the GATE signal is turned ON.
The time to wait until stable output data can be

(See note.) (1.0ms’) obtained. Set this time longer than the data t

ransmission delay time to external devices.
GATE ON time 1.0 to 1000.0ms Set the length of time that the GATE signal

N remains ON. Set a value so that the external

(See note.) (5.0ms*) ) .

device can obtain the measurement result.

The asterisk (*) indicates the default setting.

Note:  The GATE signal is output only when the Trigger is set to External or Free.

If the Trigger is not set, the GATE signal will always stay OFF regardless of the
settings of the GATE ON delay and GATE ON time.

For details on I/O Format, refer to page 154.

The setting can be performed through the adjustment menu.

Eﬁ‘ REFERENCE

Refer to page 28.
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1 . Select Output Scn OV

The selections will be displayed.
Terminals
2. Select Terminals. RS-232C

ﬁ The setting screen for output contents will be displayed. Scn 0w

o |

(o) 3 Make the settings for each item. -

2 Format :judge output AW

'S OFF delay : 9.96 X[ O]ms
4.  Select End. GATE ON delay: [ 1.0Jms

2 GATE ON time : [ 5.0lms

g. End

=}

«

=

[

D

(7]

c

)

3

[]

2

g

3

()

The setting will be registered and the screen in (2.) will return.

Z500
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RS-232C Output

E@E CHECK
®

~,
-

?_

-

~ CHECK
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Measurement values, measurement results, and profile data can be output via
the RS-232C. Setting items vary depending on the outputting data.
The same communications settings must be used on both the Z500 and the

external device.

Eﬁ‘ REFERENCE

Refer to page 145.

ltem S Description
Setting range P
Command* Data is output in response to an external command.
Format . .
Trigger OFF Set when the Trigger functlor.1 is useq. -
Data is output to RS-232C with the trigger-OFF timing.
Measurement values are output to RS-232C.
Measurement* The output method is the same as the MEASURE(M)
command.
Judgment results (HIGH/PASS/LOW/ERROR) are output
Result to RS-232C. The output method is the same as the
Data JUDGE(J) command.
Judgment results and measured values are output to RS-
Measmt+Result | 232C. Judgment results and measured values will be
output.
Profile Profile data is output to RS-232C. The output method is
the same as the PROFILE(P) command.
This item becomes effective when Measurement,
OUTO0 to OUT7 Result, and Measmt + Result are selected for Data.
Output # | Consecutive Select the output number for which the data is to be
(OUTO%) output. When Consecutive is selected, data on OUTO
through OUT7 will be continuously output in series.
Sensor # Sensor 0 This item becomes effective when Profile is selected for
Sensor 1 Data. Select the sensor number to be output.

The asterisk (*) indicates the default setting.

For details on I/O Format, refer to page 159.

The setting can be performed through the adjustment menu.

K7 reFerence

Refer to page 28.
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1. Select Output. Sen 0¥ [Get V]

The selections will be displayed. Araog
Terminals
2.  Select RS-232C. RS-232C

cn; The setting screen for output contents will be displayed. Sen 0w

o |

(o) 3 Make the settings for each item.

=2 Format : Command ¥

N Data : Measurement ¥
4. Select End. Output # : ouTo v

g Sensor # : Sensor 0 ¥

g- End

3

«

=

[

D

7]

[=

)

3

[]

E

8

3

(7]

The setting will be registered and the screen in (2.) will return.
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Step 7 Performing Measurement

Perform the measurement under the conditions that have been previously set.
Use the following procedure to execute measurement according to the
conditions set for the scene currently displayed.

The data will be output to external devices as well.

Confirm that Run ~ is selected.

If Run~ is not selected, press the
ESC Key several times to switch the
selection.

Measurement will be executed and the measurement results

Check that measurement has been performed correctly.

The output number for the currently

will be displayed on the screen. displayed measurement result is displayed.
Scn0¥[Run ¥ 9.96ms
NEAR FAR
BRIGHT l
L
!?EAKI' il
ifm [|]
| _DARK PEAK [_]
outow Zer0s OFF
+0005.18800 mm pass
S+ «/—|Display S+ENT:Adjust

5@5 CHECK
P9

E@E CHECK
®

E@E CHECK
[ ]

Measurement value Judgement result
Conditions can be changed simply without leaving Run Mode using the adjustment menu.
Measurement will be interrupted while adjustments are made.

Eﬂ‘ REFERENCE

Refer to page 28.

Change the Monitors using the SHIFT + Right Keys or SHIFT + Left Keys if necessary.

Eﬁ‘ REFERENCE

Refer to page 29.

For measurements through the execution of Force-zero

E& REFERENCE

Refer to page 110.
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4-2 Saving Settings and Exiting the Z500

When settings have been completed, be sure to save to flash memory before turning the power OFF.
Refer to SECTION 2 (page 37) for details on saving settings.
R4 reFerence

Refer to page 37.

g? NOTICE Flash memory data is loaded each time the Z500 is started up. Therefore, when setting
have been changed, be sure to save to flash memory before turning the power OFF. If the
power is turned OFF without saving, all of the setting changes will be lost.

Z500
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SECTION 5

Other Functions

SECTION 5 describes additional functions such as changing scenes or backing up

data.
5-1 Executing Force-zero 110
5-2 Entering View Mode 112
5-3 Changing the Screen Display 113
5-4 Changing Scenes 125
5-5 Entering Tools Mode 128
5-6 Testing Measurement Performance (Test) 129
5-7 Checking the Line Beam Position (Surrounding image) 135
5-8 Backing Up Data to a Computer (Backup) 136
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SECTION 5

Other Functions

5-1 Executing Force-zero

Use the Force-zero function to perform measurement for + tolerance with respect to a reference value.
Force-zero can be executed from the Image Monitor or the Digital Monitor. This section describes the
operation procedures, using execution of force-zero through the Image Monitor as an example.

C Image Monitor ) C Trend Monitor )
Son 0% [Bun— W Go6ma Scn 0¥ [Bun_ W] 9.96ms
NEar o v 1o s |
BRIGHT) | y:+10.4000[mm]
§en0[ 15]
ek —]
iem [!] —
DARK ip (L] Thru
ouTow Zergs OFF| | m——————————————— ...
""""""" ’ ouT 0w iZero's OFF:
+0005.18800 mm eass +0005.18800 mm PASS
S+ «/—:Display S+ENT:Adjust S+ «/— :Display S+ENT:Adjust
Force-zero

Example: Measure the tolerance on the basis of workpiece height as the
reference value.
To judge +2 mm is an OK product.

0 :, +2(Judgment upper limit)
(Reference value) -2(Judgment lower limit)

:w: CHECK Offset values can also be set as reference values.
[ )]

Eﬁ- REFERENCE

Refer to page 84.
Measurement with an Offset Value of 10 with the above Example

10- -

E;' t +12(Judgment upper limit)
+8(Judgment lower limit)

:@: CHECK Measurement continues during the Force-zero execution.
®

1. Move the cursor to Zero's OFF and

press the ENT Key. Scn 0V [Run V| 9.96ms
NEAR FAR

BRIGHT 4

en0

ﬁv |[11n1

T

Len1 [l]

DARK PEAK. [.]

ouTow

+0005.18800 mm eass

S+ «/—:Display S+ENT:Adjust

Z500
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A confirmation message will be
displayed.

Yes: Force-zero is executed for the
output number displayed.

All 0: Force-zero is executed for all
outputs.

2. Select Yes or All 0.

Only when selecting All 0, go to (3.).

SECTION 5

Other Functions

The zero point will be
force-set.

A confirmation message will be displayed.

3. Select Yes.

All values will be set
to zero.

Force-zero is executed, and the screen in (1.) will return.
The screen display changes from Zero's OFF to Zero's ON.

Clears Force-zero

1. Move the cursor to Zero's ON and press
the ENT Key.

Scn 0¥ |Run W 9.96ms
NEAR FAR
BRIGHT | 4
L
neak [ ‘i
eni
[}
DARK i;,;AK [.]
ouTow
+0005.18800 mm pass
S+ «/—:Display S+ENT:Adjust

A confirmation message will be displayed.

2. Select Clear 0.

The zero point will be
force-set.

Force-zero is cleared, and the screen in (1.) will return.
The screen display changes from Zero's ON to Zero's OFF.

Z500

Operation Manual
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5-2 Entering View Mode

Change the contents displayed on the screen in View Mode.

Enter View Mode through the adjustment menu. To enter the View Mode, display the screen of the

content to be changed.

In the example provided below, the procedure for entering View Mode through the Image Monitor is

explained.

1.

Display the Image Monitor and press the
SHIFT + ENT Keys.

Scn 0¥ |[Run W 9.96ms
NEAR FAR

BRIGHT| | 4

en0

ﬁV |[11n1

%EAK REA]

iem [l]

DARK PEAK. []
ouTow iZero's OFF

+0005.18800 mm eass

S+ </ —:Display S+ENT:Adjust

The adjustment menu will be displayed.

2.

Press the TRIG Key.

nwr D - FaWa V2

ESC

Display  Test

Scr ns

Sensitvy
-
Output Meas set

Conditns

ESTBack S+ —7— rswitch aisplay

A screen in View Mode will be displayed.

The selections displayed vary depending
on the type of screen when entering
View Mode.

E@:- CHECK
([ ]

Z500
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5-3 Changing the Screen Display

Change the contents displayed on the screen. The contents that can be changed vary depending on the
type of screen.

Type of screen Reference
Image Monitor Page 113.
Digital Monitor Page 117.
Trend Monitor Page 118.
Profile Monitor Page 121.

5-3-1 Changing the Image Monitor's Display Contents
This function can be used for displaying enlarged profile and line brightness.
Position of the line brightness cursor can also be changed.
K3 reFerence

Refer to page 29 for details on the contents of display on the screen.

Enlarging Display

Profile and line brightness are enlarged.

Specify the enlarged range. f-’,?l
0O
Specified range =
o
A B 2
Scn 0¥ [Ruh W 9.96ms bl
NEAR FAR [3,]
BRIGHT]| ‘ 4 ‘IA)
ﬁenO[ 1 ] o
Gt g
1 =]
Sent th e
DARK PEAK [‘] (g
E
o
»
Q
[1]
(]
=]
’ \ 9.
Scn OV |Run ¥ 9.96ms '3
NEAR FAR 2
BRIGHT
S
0L
PEAK ‘
Sent
[]
oo L]

The line brightness graph for the specified
range is enlarged in Run Mode.
Press the TRIG Key to change the display to Profile.

Z500
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1. Display the Image Monitor and enter View Mode.

E& REFERENCE

Refer to page 112.

The selections will be displayed.

2. Select Enlarge.

Scn 0¥

Enlarge

Reset
Move cursr

The screen for setting the enlargement range will be displayed.

Enlg FAR
3. Specify edge A of the enlarged region. BRIGHT S|eno 14
Use the Left and Right Keys to move Qo [|]
0 :
the cursor. BARK T L1
Use these keys together with the SHIFT
Key to move the cursor quickly.
The position of A is registered.
Enl FA
q. Specify edge B by repeating the e BRIGHT :
procedure described in (3.). v nor 9]
F:EAK T gl
o
DARK deax L]

A confirmation message will be displayed.

5. Select Execute.

Enlarge?

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Image Monitor.

Z500
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Reset
Return the enlarged display to its default setting.
1. Display the Image Monitor and enter View Mode.
R4 reFerence
Refer to page 112.
The selections will be displayed. Sen OV [View V]
2. Select Reset.

A confirmation message will be displayed.
Display will be initialized.
OK?

3. Select Execute.

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Image Monitor.

Aeidsiq uaaiog ayy buibueys ¢-s KA Vo] IR E[S
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Moving cursor
Change the cursor position that displays the line brightness graph.

— Cursor (Red)

Scn0¥|Run ¥ 9.96ms
NEAR FAR
BRIGHT]| | 4
en0
- EV E *le%
?Z:: i Line Brightness
¥ '
DARK [
1. Display the Image Monitor and enter View Mode.

Eﬂ‘ REFERENCE

Refer to page 112.

The selections will be displayed.
Py Sen 0¥ [View ]
2. Select Move cursr.
Reset
Move cursr

The screen for changing the cursor position will be displayed.

Aeidsiq usaiog ayy buibueys ¢-s KN Nlo] TR E[S

9.96ms
. NEAR FAR
3. Change the cursor position. BRIGHT |
$en0[ 1 ]
¥ f470]
Use the Up and Down Keys to move the S Il A g::[l]
cursor. DARK b, L]

Use these keys together with the SHIFT
Key to move the cursor quickly.

4. Press the ENT Key.

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Image Monitor.

Z500
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5-3-2 Changing the Digital Monitor's Display Contents
In addition to measurement values and judgment values, judgment upper and
lower limits and measurement items can also be displayed.
The default setting is to display the upper and lower limits. To display
measurement items, change the settings.

Judgement (default setting) Measurement
Scn 0¥ [Run__¥] 9.96ms Scn 0¥ [Run V] 9.96ms
0| +0002.65432mm HI=+0005.00000 Q +0002.65432mn7  Height
PASS LO=-0000.00000 PASS
1| +0004.65432mm HI=+0010.00000 j +0004.65432mn|  Step: 2 pts
PASS LO=-0005.00000 PASS
2[+0000.00000mm|HI=+0010.00000 2| +0000.00000mn  Width
ERROR LO=-0005.00000 ERROR
Fe] mm HI=+0010.00000 fc] mm
LO=-0010.00000
S++/— Display S+ENT-Agjust S+ «/ —:Display S+ENTATJUST
[ [
Judgment upper and lower limits Measurement items

Eﬂ‘ REFERENCE

Refer to page 29 for details on the contents of display on the screen.

1. Display the Digital Monitor and enter View Mode.

Eﬁ‘ REFERENCE

Refer to page 112.

The items will be displayed. ——
2.  Pressthe ENT Key.

The selections will be displayed. Judgement
3. Select an item.

The screen in (2.) will return.

4. Press the ESC Key.

The setting will be registered and the screen in the Digital Monitor will return.

Z500
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5-3-3 Changing the Trend Monitor's Display Contents

Change the screen mode, the waveform display range, and the waveform display time.
Conversion values for X and Y axes

The units corresponding to 1 division (1 div)
on the waveform display are displayed.

_ Vertilcal setting g 0v[Run__W¥| 9.96ms | If the setting is changed, the display
Maximum display value . b also changes.
T o hod Use these values as reference when

setting the values.

i Iy 1div x:  1.000

Thru X

Minimum display value

Mode

Horizontal setting (Display time)

Eﬂ‘ REFERENCE

Refer to page 29 for details on the contents of display on the screen.

Item Selection/Setting Description
Thru* Displays the waveform obtained by the Sensor
Mode continuously.
(See note.) Trig Displays a still waveform corresponding to the

trigger timing. (Updated when the trigger turns ON.)

Sets the maximum and minimum values displayed
on the screen.
Vert 9%%%99%%%%9 to Different values can be set for each output number.
’ The default setting varies depending on the Sensor
model connected.

Horiz 1.00 to 30.00s Sets the display time (X axis) for the waveform
(See note.) | (5.00s*) displayed on the screen.
The asterisk (*) indicates the default setting.

Note:  The contents to be set are also used for the Profile Monitor. The contents that
have been finally set will become effective.

Z500
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Changing Modes

The procedure for changing the setting from Thru to Trig is explained below.

1. Display the Trend Monitor and enter View Mode.

Ea‘ REFERENCE

Refer to page 112.

The selections will be displayed. Sen OV [View V]
2. Move the cursor to Thru~ and press the v
ENT Key.
The selections will be displayed.
Trig

3. Select Trig.

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Trend Monitor.

Aeidsiq uaaiog ayy buibueys ¢-s KA Vo] IR E[S
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Changing Vertical and Horizontal Settings

1. Display the Trend Monitor and enter View Mode.

Eﬁ‘ REFERENCE

Refer to page 112.

The selections will be displayed.

2. Select Vert or Horiz.

Scn 0¥

Vert

A setting screen will be displayed.

3. Make the settings for each item.

4. Select End.

When selecting Vert:

Maximum : [

End

20.00000]

Minimum : [ -20.00000]

When selecting Horiz:

Time : [ 5.00]s

End

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Trend Monitor.

Z500
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5-3-4 Changing the Profile Monitor's Display Contents
Change the screen mode, the waveform display range, the waveform display
time, and cursor positions on profile and trend display.

Profile cursor Trend cursor

Vertical setting
Maximum display value scn ovlIRun |

|" Conversion values for X and Y axes

Tavlk 1 ——P-— The units corresponding to 1 division (1 div)
Hm’% on the waveform display are displayed.

Mode Thr —F—— 9.96ms If the setting is changed, the display

also changes.

Use these values as reference when

setting the values.

Horizontal setting . L
(Display time) Iy 1div x: 1.000

Minimum display value

Ea‘ REFERENCE

Refer to page 29 for details on the contents of display on the screen.

Item Selection/Setting Description
N The shaded 3-D image acquired through the

Thru . . )
Sensor will be displayed continually. (7))
Mode m
(See note.) A shaded 3-D image will be displayed in response (@)
Trig to the trigger timing. 8
(Updated when the trigger turns ON.) >
Sets the maximum and minimum values displayed o
Vert -9999.99999 to on the screen. )
9999.99999 The default setting varies depending on the Sensor :_';
model connected. g
Horiz 1.00 to 30.00s Sets the display time (X axis) for the waveform tg_
(See note.) | (5.00s*) displayed on the screen. a
Move cursr — Sets the profile and trend display positions. a
The asterisk (*) indicates the default setting. g
o
©
Note:  The contents to be set are also used for the Trend Monitor. The contents that é
have been finally set will become effective. 3
o
0
<

2500
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Changing Modes

The procedure for changing the setting from Thru to Trig is explained below.

1. Display the Profile Monitor and enter View Mode.

Ea‘ REFERENCE

Refer to page 112.

The selections will be displayed. Sen OV [View V]
2. Move the cursor to Thru~ and press the hd
ENT Key. Horiz

Move cursr

The selections will be displayed.
Trig

3. Select Trig.

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Profile Monitor.

Aeidsiq usaiog ayy buibueys ¢-s KN Nlo] TR E[S
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Changing Vertical and Horizontal Settings

1. Display the Profile Monitor and enter View Mode.

Eﬁ‘ REFERENCE

Refer to page 112.

The selections will be displayed. Scn OV [View V]
2. Select Vert or Horiz.

Horiz
Move cursr

A setting screen will be displayed. When selecting Vert:
) ) Maximum : 20.00000
3. Make the settings for each item. Minimum : [[ _20_00000}
End
q. Select End. When selecting Horiz:
Time : [ 5.00]s
End

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Trend Monitor.

2500
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Moving cursor

1. Display the Profile Monitor and enter View Mode.

Eﬁ‘ REFERENCE

Refer to page 112.

The selections will be displayed.

2. Select Move cursr and press the ENT
Key.

Scn 0¥

Thru v
Vert

Horiz
Move cursr

The screen for changing the cursor position will be displayed.
3. Change the cursor position.

Use the Up, Down, Left, and Right
Keys to move the cursor.

Use these keys together with the SHIFT
Key to move the cursor quickly.

4. Press the ENT Key.

cursor (Red)

Scn 0V|[View V]

1div x 1.000i[s]
y110.0000[mm]

Thru —

The setting will be registered and the screen in (2.) will return.
Press the ESC Key to display the Profile Monitor.

Z500

Operation Manual




SECTION 5

Other Functions

5-4 Changing Scenes

The different situations (types of measurement workpiece and types of measurements required) in which
measurements are performed are called "scenes" and the measurement conditions set under Set Mode
are called "scene data." The Scene function can be used to set 16 types of measurement conditions.

If measurement conditions change, simply switch to change to a different measurement setup.

The methods used to switch, copy, and clear scenes are explained below.

5-4-1 Setting Measurement Conditions for Different Models (Changing Scenes)
Use the scene changing function to switch between different measurement
conditions for different measurement setups or measurement workpieces.
Scene 0 will be displayed by default when the power is turned ON, however, the
Z500 also accommodates scenes 1 to15.

The method for switching the scene on the Console is explained below.
The command for switching scenes can also be input from the terminal block or
via RS-232C.

K7 reFerence
For details on input from the terminal block, refer to page 154.
K7 rererence

For details on input from RS-232C, refer to page 160.

1. Move the cursor to Scn[_] and press the

[Scn0¥]Run ¥
ENT Key.

sauaog buibueyo -5 K N[eITRELS

The Scene 0 to Scene 8 options will be displayed. Run ¥

Use the Down Key to display the scene numbers 9 to 15. Scn 0
Scn 1

2. Move the cursor to the scene number to 22:2

be switched to and press the ENT Key. Scn 4

Scn 5
Scn 6
Scn7
Scn 8
T

The selected scene will be displayed.

2500
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5-4-2 Copying Measurement Conditions to Other Scenes (Copying Scene Data)
This function is useful for creating new scenes by copying scene data from
another scene and changing some settings to suit the new requirements.

1. Move the cursor to Scn[_] and press the i
ENT Key.
The Scene 0 to Scene 8 options will be displayed. Run v
Use the Down Key to display the scene numbers 9 to 15.
Scn 1
Scn 2
2. Move the cursor to the scene number to Scn 3
be copied and press the SHIFT+ESC gcn 4
cn5
Keys. Scn 6
Scn7
(rﬁ Scn 8
o T
o |
(@]
=
3]
i The selections will be displayed. Copy
Q
3
3 3. Select Copy.
2
«Q
7
(2]
(]
=]
o
»
The screen for copying will be displayed. Source scn - Scn 0W
4. Enter the number of the scene to be
copied (Source scn), and select
Execute.

The data will be copied.

Z500
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5-4-3 Initializing Scene Measurement Conditions (Clearing Scenes)
Use the following procedure to clear measurement conditions set in Set Mode,
and to return scenes to their default settings.
This section explains the procedure performed separately for each scene.

1. Move the cursor to Sen[ ] and press the

[Scn0¥|Run W
ENT Key. !

The Scene 0 to Scene 8 options will be displayed. o —
Use the Down Key to display the scene numbers 9 to 15. Scn 0
Scn 1
Scn 2
2. Move the cursor to the number of the Scn 3
scene to be cleared. Press the Scn 4
SHIFT+ESC Keys. one
cn 6 )
Scn7 cn;
Scn 8
) =
o
2
)]
a
A
The selections will be displayed. Q
Clear S
Q
3.  Select Clear. 2
7
(2]
(]
=]
[]
»
A confirmation message will be displayed. Scn 0
Clear the current
?
4. Select Execute. scene datar

The scene will be cleared.
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5-5 Entering Tools Mode

Enter Tools Mode to use the useful functions.

1. Move the cursor to Run~ and press the Gen0¥]Run ¥
ENT Key.

A list of modes will be displayed.

Scn 0¥ [Run V¥
Set

2. Select Tools. Run

System
Save

The Tools Mode selections will be displayed. Scn 0¥ [Tools W]

Test

Surrounding image
Backup

apoly sjoo) bunsiug 5-6 EENleI IR E[S
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5-6 Testing Measurement Performance (Test)

Use the following procedure to execute measurements according to the conditions set for the output
number currently displayed. The test is completed internally by the Z500 and the measurement results
are not output via terminal or RS-232C.

Two methods have been provided for the test. Select an appropriate method.

Test Mode
Selection Description
# times* Test measurement is performed for the sampling number of times set.

Use the TRIG Key to specify the starting and stopping test
Trg key measurement.
Test measurement can be performed in stopwatch-style.

Number of Samples

Selection Description
1to0 9999 Effective when setting Test mode to # times.
(100%) Enter the number of times for test measurement.
:?: CHECK The Trigger function will become ineffective during the test measurement.

(1sa1) souew.opad juswainseapy bunsal 9-5 KA NleJ IR E [S
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Output number
The output number being tested is displayed.
Press the Up and Down Keys to change the number.

Measurement status
Measurement results  During measurement, [RUN] flashes.

Scn 0¥ [Tool W] Scn 0¥ [Tools V|
—OUTO -0004.03975mm [ STOP }— OUTO -0004.03975mm _ [STOP]
No.[NUM| AVE MAX-MIN No.|NUM| MAX MIN
1 | 100 [-0004.05122 | +0000.01821 1| 100 |-0004.03948 | +0004.05770
g 2 | 100 [|-0004.05122]] +0000.01821 | Q0 2 || 100 ||-0004.03948 | +0004.05770 |
3 Switch display items | | 3
4 4
5 5

Test results

The most recent test results are displayed in reverse video.
After the 5th measurement, the previous results

are overwritten in order starting from 1.

Item Description
‘rﬁ NUM Displays the number of measurements performed during the test
c_)| measurement period.
o AVE Displays the average measurement value for the test measurement
2 period.
(3

Displays the maximum and minimum measurement values for the test

o MAX-MIN .
hi measurement period.
? MAX Displays the maximum measurement value for the test measurement
%. period.
‘; MIN Displays the minimum measurement value for the test measurement
2 period.
(7]
[=
-
(]
3
(]
2
o :@: . L . .
o -W~ CHECK Up to 5 sets of measurement results can be displayed in list format. This feature is useful
=
% ¢ for the following.
B * Comparing measurements for different items
P * Comparing the still state and moving state
'o; * Evaluating repeat accuracy
[7Z]

2500
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SECTION 5

Oth

er Functions

1. Enter Tools Mode.

Eﬁ‘ REFERENCE

Refer to page 128.

The selections will be displayed.

2. Select Test.

Scn 0¥
Test

Surrounding image
Backup

The test measurement screen will be displayed. Sen 0¥ [Tools W]
3. Position the workpiece to be tested and | OUT0 - mm __ [STOP]
press the ENT Key. No.[NUM|  AVE MAX-MIN
2
3
4
5
A menu for selecting test methods will be displayed. Scn 0¥ [Tools_¥]
4. Set Test mode to # times. OUTO  -reereereee mm__ [STOP]
MAX-MIN

5. Make the required setting for # of
samples and select End.

# of samples:

End

Testmode : #timesWw

[ 100]

2500
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The screen in (3.) will return.

6. Press the TRIG Key.

When measurement starts, the display

Test measurement is performed for the number of times set and  changes from [STOP] to [RUN].
. During measurement, [RUN] flashes.
the measurement results are displayed.

Use the Left and Right Keys to switch display items. Scn 0¥ [Tools V] ‘

_ _ ouTo -0001.81313mm [N
7. To continue testing, repeat (6.). No.| NUM AVE MAX-MIN
100 |-0001.82836 | +0000.00367
100 |-0001.82600 | +0000.00305

1
2

3] | [ |
4
5

8. To stop testing, press the ESC Key.

A Tools Mode screen will return.

(1se1) @ouewlopiad Juswainsesy bunsel 9-s KA Ne] IR E[S]
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When selecting Trg key

1. Perform the same operations as those described in (1.) to (3.) in the procedure
for when selecting # times.

Eﬂ‘ REFERENCE

Refer to page 131.

A menu for selecting test methods will be displayed. Scn 0¥ [Tools_¥]

2. Set the Test mode to Trg key. OUTO oo mm__ [STOP]
MAX-MIN

3. Select End.

Test mode Trg key'w

# of samples : [ 100]

2
3
4 End
5

The screen in (3.) will return.

4. Press the TRIG Key.

Testing starts and the display changes to [RUN]. When measurement starts, the display

changes from [STOP] to [RUN].

5- Press the TRIG Key again. During measurement, [RUN] flallshes.

(1sa1) souew.opad juswainseapy bunsal 9-5 KA NleJ IR E [S

Scn 0V [Tools W]

ouUTo -0001.81313mm  [[EEM]
No.|NUM|  AVE MAX-MIN

2

3

4

5
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Testing is stopped and the measure-
ment results are displayed.

Use the Left and Right Keys to switch
display items.

6. To continue testing, repeat (4.) and (5.).
:?: CHECK Use the Up and Down Keys to switch output
numbers.

7. To stop testing, press the ESC Key.

Scn 0¥

OUTO -0001.81313mm  [STOP]

No.[NUM| AVE MAX-MIN
1 ]| — ||-0001.82836]| +0000.00367 |
2
3
4
5

A Tools Mode screen will return.

Z500
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5-7 Checking the Line Beam Position (Surrounding image)

Displays images of the area surrounding the part that the line beam strikes. Whether or not the line beam

strikes the part required for measurement can be checked on the screen. This function is useful when the

Sensor is mounted inside an installation and the measurement area cannot be checked directly.

E@E CHECK
P9

If the Z500-SW2 Sensor is connected, move the beam cover lever to the left.

Ea‘ REFERENCE

Refer to page 20, Setup Manual.

1. Enter Tools Mode.
K7 reFerence
Refer to page 128.
The selections will be displayed. Scn 0¥ [Tools V]
2 L Test
. Select Surrounding image. Surrounding image
Backup
.!_‘ Two Sensor The sensor selections will be displayed.
& Select the number of the sensor used for
displaying the image.

The screen for recording images will be displayed.

3.

Press the TRIG Key.

Shutter=[ 0.01]s 1/] :Change
Sensitivty=LV[ 11] «/— :Change
TRG:Get image

An image of the area surrounding the line beam is displayed.
Z500-SW17: Displays the image for the shutter time displayed.
Z500-SW2: The Z500 will search for the most suitable shutter time and will display the image.

E@E CHECK
[ ]

4.

If the image is difficult to see clearly, adjust the image.

Change the shutter speed using the Up and Down Keys.

Use these keys together with the SHIFT Key to move the cursor quickly.
Adjust the sensitivity level using the Left and Right Keys.

Image Brighter «— Darker
Shutter time 10s «— 0.05s
Sensitivity level 31 «— 0

Press the ENT Key to switch the lighting. (ON/OFF) (If the Z500-SW2 Sensor is
connected.)

To stop displaying, press the ESC Key.

A Tools Mode screen will return.

2500
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5-8 Backing Up Data to a Computer (Backup)

Settings for the 4 categories shown below can be saved to or loaded from a computer.

This is a useful function for making the same settings on another device. Also, as a countermeasure
against data corruption and equipment failure, it is recommended that settings are backed up to a
computer.

Selection Description

Scene Saves or loads the settings under Set in scene units.

Saves or loads the settings (except the settings of Slant correct) under

System System in scene units.

Sys + scn Saves or loads both system and scene data (0 to 15) together.
Saves or loads the settings of System/Slant correct.

Slant data The following four types of data will be saved or loaded in block.

- For Sensor 0 (Wide) - For Sensor 0 (Zoom)
- For Sensor 1 (Wide) - For Sensor 1 (Zoom)

Example of Operation at the Computer

This section describes data transfer procedures, using Hyper Terminal, a
standard tool for Windows 95/98 and Windows NT4.0/2000. This example is
based on the presumption that an RS-232C cable has been connected to the
COM1 port on the personal computer. Make the necessary adjustments when
the cable is connected to a different port. If using different communications
software, refer to the relevant manual. Data is transferred using XMODEM
(-CRC or -SUM) protocol. XMODEM (-1K) is not supported.

(; NOTICE Do not turn OFF the power or input a RESET signal while a message is being displayed in
any save or load operation. Data in memory will be destroyed, and the Z500 may not
operate correctly the next time it is started.

5-8-1 Saving Scene Data to a Computer
The procedure for saving the scene data for Sen0 to the personal computer is
explained below.

(dnyoeg) seindwo) e o} ejeq dn Bunjoeg g-5 KANe] IR E [

[ [0) B
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ey 3850 =
Gl =~
Z500 Computer

1. Connect the RS-232C cable to the COM1 port on the personal computer and the
RS-232C port on the Z500.
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2. Make the Z500 communications settings.
The default communications settings are as shown in the following table. These
settings can normally be used.

'ﬁa‘ REFERENCE

For details on setting communications specifications, refer to page 145.

ltem Setting
Baud rate 38400 (bps)
Data length 8 (bit)
Parity bit None
Stop bits 1 (bit)
Delimiter CR
3. Start the Hyper Terminal program on the computer and make the following
communications settings.
The same communications settings must be used on both the Z500 and the
modem on the computer.
ltem Setting
Speed (B) 38400 (bps)
Data bits (D) 8 (bit)
Parity bit None
Stop bits 1 (bit)
Flow None* Xmodem protocol is used.
q. Once the preparations have been completed on the computer, enter Tools

Mode.

K7 reFerence

Refer to page 128.

The selections will be displayed.

5.

Select Backup.

Scn 0w

Test
Surrounding image

Backup

The selections will be displayed.

6.

Select Scene.

Slant data

2500
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The selections will be displayed.

7.  Select 2500 to PC.

Scn 0¥

Test
Surrounding image
Backug Scene 7500 to PC
Systen|PC to Z500
Sys+scn

Slant data

The selections for scene numbers will be displayed.

8. Select the data to be saved on the
computer.
Select Scn0 in this example.

Scn 0¥

Test
Surrounding image

Backur Scene 7500 t(f4Ie
System PC to | Scn 3
Sys+scn Scn 4
Slant data Scn 5
Scn 6
Scn7
T

A confirmation message will be displayed.

9. Select Execute.

Scn0 will be saved.
OK?

A screen showing the transfer progress will be displayed.

Z500

Operation Manual
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SECTION 5

Other Functions

10. Select Transfer/Receive File from the Hyper Terminal menu on the computer.
11. Specify where the file is to be saved.
12. Set the protocol to Xmodem.

13. Click Receive and input the file name.

The data will be transferred from the Z500 to the computer.

When the transfer has been completed, the screen in (8.) will return.

:@: CHECK During communications, the Z500 will generate a timeout error if there is no response from
¢ the external device for more than 110 s. An error message will be displayed on the screen.

(dnyoeg) seindwo) e o} ejeq dn bunjoeg g-5 KA No] TR [
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Other Functions

5-8-2 Loading Scene Data from a Computer

In the example provided below, the procedure for loading the scene data onto
Scn2is explained.

L v 4 [

o] = = o | E—
Z500 Computer

1. Perform the same operations as those described in (1.) to (3.) in the procedure
for 5-8-1 Saving Scene Data to a Computer.
K7 rererence
Refer to page 136.
2. Select Transfer/Send File from the Hyper Terminal menu on the computer.
3. Select the file to be loaded.
4. Set the protocol to Xmodem.
5. Select Send.
The data transfer screen will be displayed.
6. Once the preparations have been completed on the computer, enter Tools
Mode.
K7 rererence
Refer to page 128.
The selections will be displayed. Scn 0¥ [Tools W]
Test
7. Select Backup.

Z500
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SECTION 5

Other Functions

The selections will be displayed. Scn OV [Tools V]
Test Scn 0
8' Select Scene. Surrounding image Scn 1
Ba Sl 7500 t
9.  Select PC to Z500. Syster|FJEl Scn 3
Sys+scn Scn 4
Slant data Scn 5
10. Select the data to be loaded. Scn 6
Select Scn2in this example. STCi‘ 7
A confirmation message will be displayed. Load data to Scn2.
OK?
11. Select Execute.
The data will be transferred from the
computer to the Z500.
When the transfer has been completed, the screen in (8.) will return.
3?: CHECK During communications, the Z500 will generate a timeout error if there is no response from

the external device for more than 110 s. An error message will be displayed on the screen.

(dnyoeg) seindwo) e o} ejeq dn bunjoeg g-5 KA No] TR [
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SECTION 6
System Settings

SECTION 6 describes how to set conditions related to the system environment.

6-1 Entering System Mode 144
6-2 Setting RS-232C Communications Specifications (Comm) 145
6-3 Environment Settings 146
6-4 Downloading the Sensor Information to the Controller 148
6-5 Compensating Installation Error (Slant correct) 149
6-6 Initializing the Z500 (/nitialize) 151
6-7 Checking the System Version (Version) 152
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SECTION 6
System Settings

6-1 Entering System Mode

To set conditions related to the system environment, it is necessary to enter System Mode.

[ScnO0¥|Run ¥
1. Move the cursor to Run~ and press the

ENT Key.

Scn 0¥
The mode selections will be displayed. en

2. Select System.

Son 0V

The System Mode selections will be displayed.

Environment
Download

Slant correct
Initialize
Version

CEV o] NEE[SH opo weysAs Buneyug -9
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6-2 Setting RS-232C Communications Specifications (Comm)

This section describes the communications settings used for the RS-232C port.
The same communications settings must be used on both the Z500 and the external device.

Ea‘ REFERENCE

For details on I/0 Format, refer to page 159.

ltem Selection Description
Baud rate 2400, 4800, 9600, 19200,
38400 bps
Data length 7, 8" bit Set the same settings that are set in the personal
Parity bit None*, Even, Odd computer.
Stop bits 1*, 2 bit
Delimiter CR*, LF, CR+LF
None* Flow control is not performed.
Flow control performed by the hardware.
Use a cable that connects the Z500 and the RS signals
RS/CS . ) ;
Flow and CS signals from the external device. Data is sent
when the CS signal from the external device is ON.
Flow control performed by the software. Data is sent in
Xon/Xoff accordance with the Xon/Xoff code sent from the

external device.

The asterisk (*) indicates the default setting.

Enter System Mode and select Comm.

Eﬁ‘ REFERENCE

Refer to page 144.

Scn 0V

Environment
Download

Slant correct
Initialize
Version

Scn 0V [System ¥]
A setting screen will be displayed.
Baud rate : 38400bps w
. . Data Length: 8bit w
2. Make the settings for each item. P:rﬁy eng : None W
Stop bits 1bit ¥
Delimiter CRw
Flow : None ¥
3. Select End.
End
The setting will be registered and the screen in (1.) will return.
Z500

Operation Manual
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6-3 Environment Settings

Environment settings for the Z500's system can be made using the items shown below.

9 NOILDIS EELTHESFUETIIFIINTE KoN-
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Item

Selection

Description

Settings

Conversatn*
Expert

Select the menu used to set the measurement
conditions.

Sensor

Diffuse*
Mirror

Select the Sensor mounting method. Select the item that
corresponds to the mounting method used for the Sensor
connected. The default setting varies depending on the
Sensor model connected.

Scene

Console*
Terminals

Select whether scene changing is performed on the
Console or using the terminal block.

Monitor

Image*
Digital
Trend
Profile

Select the type of screen that is displayed when the
power supply is turned ON.

1st scene

Scn 0* to Scn 15

Select the scene number that is displayed when the
power supply is turned ON.

Dec. pts

1 to 5* digits

Select the lowest digit of measurement values displayed
on the monitor.

Download

ON
OFF*

The Z500 acquires information from the sensor at star-
tup. The startup time can be shortened by downloading
this information into the controller and storing it.
*ON
The information stored inside the controller is acquired
at startup. The startup time will be shortened by compar-
ison to when the OFF function is used.
*OFF
Information is acquired via the sensor connection at
startup. The startup time will be longer than when the
ON function is used.

Q) NOTICE

To replace the sensor for connection to the controller,
perform the following procedure:

1. Turn OFF the download function.

2. Replace the sensor.

3. Download the new sensor information.

4. Turn ON the download function.

If the sensor is replaced when the download function is
ON, measurements cannot be taken correctly with the
new sensor, because the old sensor information (such as
the measurement range) is still stored.
Also, perform the above procedure when a sensor of the
same model is used to replace the existing sensor.

Z500

Operation Manual
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SECTION 6
System Settings

1. Ente.r System Mode and select Son 0¥ [Systemw]
Environment.
Environment
K7 RreFerence Download
Slant correct
Refer to page 144. Initialize

Version

Scn 0V [System v/
A setting screen will be displayed.
Settings  : Conversatn w
. . Sensor : Mirror w
2. Make the settings for each item. Scene - Console'w
Monitor : Image ¥
1stscene Scnow
3 Dec.pts 5 digits W
. Select End. Download : OFF ¥
End
2]
&
m
=)
=
The setting will be registered and the screen in (1.) will return. §
2
»
o
g.
«Q
7]
(72)
m
()
=
o
2
o
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6-4 Downloading the Sensor Information to the Controller

When the download function is ON, download the sensor information to the controller in advance.

1. Enter the System mode and select
y Scn 0V [Systemw]

Download.
Comm
Environment

K7 RreFerence Slant correct
Initialize

Refer to page 144. Version

A confirmation screen will be displayed.
Download the sensor data?

2. Select Execute.

Download is executed and the screen in (1.) will return.

Ja|joJ1u0) 8y} 0} uoljewou] J0suas ayl Buipeojumoq -9

(72}
m
(2]
.
o
z
(=2}
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6-5 Compensating Installation Error (Slant correct)

The profile of a workpiece may sometimes be slanted in the Image Monitor, even when it is measured
after being held horizontally. This is mainly caused by erroneous orientation of the sensor.

The installation error compensation function will calculate automatically the value for slant correction of
the sensor, and thus permits high accuracy measurement of workpiece profiles.

The value for slant compensation will be calculated specifically for the sensor that has currently been
used for the measurement (Sensor 0 or Sensor 1) and the measurement method (Wide or Zoom).

Before applying the installation After application of the installation
error compensation function error compensation function
The profile in the display is distorted Distortion of the profile is compensated.
because of slanted installation of the (Though the CCD image is distorted,
sensor. it does not affect the measurement.)

Scn0V¥|Run V¥ Scn0V¥|[Run V¥

» |

CCD Image \ Profile (Yellow)

:?: CHECK  The value that has been set for Slant correct is not included in the system data.

1. Install a horizontal base.

2. Enter System Mode and select Slant
correct.

Scn 0V

Comm
Environment
Download
K3 RreFerence
Initialize
Version

Refer to page 144.

The selections will be displayed. Setting

3. Select Setting.

Z500
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A setting screen will be displayed.

4, Press the ENT Key.

An optimum correction value will be set and the screen in (1.) will return.

Clearing the Value for Installation Error Correction

Only the correction values for the sensor that has currently been used for the
measurement (Sensor 0 or Sensor 1) and for the measurement method (Wide
or Zoom) will be cleared.

1. Enter System Mode and select Slant
correct.

Scn OV

Comm
Environment
2. Select Clear. Download _
Slant corrdSIziulgle
Initialize [SllEl]
Version

CENoJ IR E[SH (1004100 juels) 40413 uonejeisul bunesuadwo) g-9

A confirmation message will be displayed.
Clear the slant data?

3. Select Execute.

The correction value will be cleared and the screen in (1.) will return.

2500
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6-6 Initializing the Z500 (/nitialize)

SECTION 6
System Settings

Use the procedure shown below to return the Z500 to its default settings.

K3 reFerence

For details on how to clear measurement conditions in scene unit, refer to page 127.

:@: CHECK  When the Z500 is initialized, all the settings return to their default values. To save the
settings, back them up to a computer before performing initialization.

@“ REFERENCE

For details on how to backup the setting data to a computer, refer to page 136.

1. Enter System Mode and select
Initialize.

Eﬂ‘ REFERENCE

Refer to page 144.

Son 0¥

Comm
Environment
Download

Slant correct
Initialize

A confirmation message will be displayed.

2. Select Yes.

All settings will return to
default values when
initialized.

OK?

A confirmation message will be displayed.

3. Select Execute.

Will initialize.

The system will be initialized and another confirmation message
will be displayed.

4.  select OK.

Settings returned to
default values.

The screen in (1.) will return.

Z500

Operation Manual
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6-7 Checking the System Version (Version)

Use the following procedure to display the Controller model number and the software version.

1 Scn 0¥

Enter System Mode and select Version.

Eﬁ* REFERENCE Download

Slant correct
Initialize

Refer to page 144.

Controller model number

Scn 0V [System V]

The version information will be displayed.

2. Select OK.

Z500-MC10E
XXXX/XXKIXX XX: XX
(M)Ver. 1.00
(S)Ver. 1.00

(F)Ver. 1.00 __|

Software version and date of protection

CEN[o]NEE[SY (uoisiap) uoisiop waisAs ayy Bunjoayg -9

The screen in (1.) will return.

Z500
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SECTION 7
/0 Format

This section provides details on the inputs and outputs used for communications with
external devices via terminal blocks or RS-232C.

7-1 Terminal Blocks 154
7-2 RS-232C 159
7-3 Analog Output 180

L NOILD3S RLILEEENe)/|
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7-1 Terminal Blocks

Details on terminal functions and timing for communications with external devices via terminal blocks are
provided below.

Input Terminals

The following types of input are available from the terminal blocks in Run Mode.

Input Terminals

Terminal Function
RESET Measurement values and settings that have not been saved are cleared.
The Z500 restarts after the data and settings have been cleared.
Used as a timing trigger for the Trigger function. It is effective when the
TRIGGER Trigger input method is set to External.
872+ REFERENCE
For details on the Trigger function, refer to page 90.
LDOFF The laser diode is turned OFF.
—_— Force-zero is performed for OUTO. To clear force-zero, turn this termi-
DIO
nal ON for at least 1 s.
= Force-zero is performed for all output numbers. To clear force-zero, turn
DI . )
this terminal ON for at least 1 s.
DI2 Not used
DI3 Not used
Used in combination to switch scenes. The scene switching time is
approximately 2 seconds.
D17|D16|D15|D14
Dl4 to DI7 scn0 0jo0j0O0]oO
scni 0 0 0|1
sent4 [ 1 ] 11 [0 |0OFF
scni5 | 1 [ 11 |1 |TON

:@: CHECK To enable scenes to be changed from the terminal blocks, change the setting of
¢ Environment/Scene to Terminals.

K7 reFerence

Refer to page 146.

Z NOILD3S EXEEERENITETNEY]

:@: CHECK Time to Turn ON the Input Terminals (with the exception of changing scene)
® The ON time depends on the sensitivity adjustment method that has been set.

Auto and Fixed: Sampling time x 2 min.
Multi: 9.96 ms x 2 min.

Z500
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Output Terminals

The contents that can be output to the terminal blocks are shown below. The
terminal block allocation depends on the output contents.

ﬁﬁ* REFERENCE

For details on how to set output contents, refer to page 103.
Measurement results (HIGH,PASS,LOW,or

Judgment B
output A ERROR) for the measurement values of

(default setting) OUT0,0UT1,0UT2,and OUT3

Sa‘ Refer to page 155.
Judgment
output B

Terminal block
output

Measurement results (OK or NG) for the
" measurement values between OUTO and
ouT7

Eﬂ‘ Refer to page 156.
Judgment output A

Judgment results (HIGH, PASS, LOW, or ERROR) for the measurement values
of OUTO, OUT1, OUT2, and OUT3 are output to terminals DOO through DO15.

Result Meaning
HIGH Judgment upper limit < Measurement value: Turns ON
Judgment lower limit = Measurement value = Judgment upper limit:
PASS
Turns ON
LOW Measurement value < Judgment lower limit: Turns ON

Turns ON if the Sensor cannot perform measurement.
-When the workpiece is outside the measurement range or when the
light density is excessive or insufficient.

ERROR -Information on the measurement point cannot be obtained, even though ~
the point has been set in the measurement item menu. :
(The image does not appear in the measurement region, the edge o
position cannot be detected, and other abnormalities.) g
[
w
Output Contents and Terminal Allocation §
()
Output contents Output Terminals Output contents Output Terminals
HIGH D00 HIGH DO12 @
PASS DOT PASS DOT3 Q
ouTo —— OouT3 —— -
LOW D02 LOW DOT14 g
ERROR DO3 ERROR DO15 ~
HIGH DO4 ALL-PASS (See note 1.) DO16
ouT PASS DO5 ERROR (See note 2.) DO17
1 =
LOW DO6 RUN (See note 3.) DO18
ERROR DO7 BUSY (See note 4.) DO19
HIGH DO8
PASS DO9
ouT2
LOW DO10
ERROR DO11

Z500
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Note 1: Will be turned ON when all measurement results are judged to be PASS for the already registered output
numbers. This can be used for the comprehensive judgment. However, the OFF delay will not function.

Note 2: Will be turned ON if at least one of the measurement results is judged to be ERROR for the already registered
output numbers. This can be used to identify that an error has occurred. However, the OFF delay will not
function.

Note 3: Will be turned ON during measurement. Will be turned OFF while the scene is changed or set.

Note 4: Will be turned ON during Trigger measurement. Use this terminal to confirm whether or not the trigger is
operating normally when self-trigger is set as the trigger input method.

Judgment output B

Judgment results (OK or NG) for the measurement values of OUTO through
OUT7 are output to terminals DOO through DO?7.

Result Meaning
PASS (Judgment lower limit = Measurement value = Judgment upper
OK limit): Turns ON
HIGH (Judgment upper limit < Measurement value), LOW (Judgment
NG lower limit > Measurement value), or ERROR (The Sensor cannot
perform measurement): Turns ON
Output Contents and Terminal Allocation
Output contents Output Terminals
OUTO |OK/NG DOO0
OUT1 | OK/NG DOT
OUT2 | OK/NG DO2
OUT3 | OK/NG DO3
OUT4 | OK/NG DO4
OUT5 |OK/NG DO5
OUT6 |OK/NG DO6
OUT7 |OK/NG DO7
Not used DO8 to DO15
ALL-PASS (See note 1.) DO16
ERROR (See note 2.) DO17
RUN (See note 3.) DO18
BUSY (See note 4.) DO19

Note 1: Will be turned ON when all measurement results are judged to be PASS for the
already registered output numbers. This can be used for the comprehensive
judgment. However, the OFF delay will not function.

Note 2: Will be turned ON if at least one of the measurement results is judged to be
ERROR for the already registered output numbers. This can be used to identify
that an error has occurred. However, the OFF delay will not function.

Note 3: Will be turned ON during measurement. Will be turned OFF while the scene is
changed or set.

Note 4: Will be turned ON during Trigger measurement. Use this terminal to confirm
whether or not the trigger is operating normally when self-trigger is set as the
trigger input method.

Z NOILD3S EXEEERENITETNEY]

~,

:@: CHECK All output terminals turn OFF when the mode is switched from Run Mode.
®

-

~,

:?: CHECK The initial signal of the output terminals is OFF. The terminals, however, may turn ON for
approximately 0.5 s when the power is turned ON. Be sure to allow for this when conneting
to an external device.

-

2500
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1/0 Format
Timing Charts
Judgment output
Timing charts for the following 3 types of operation are given below.
Ju(;iugtrgljetnt (1) Operation without OFF delay
(2) Operation with OFF delay
(8) Operation using the Hold function
(1) Operation without OFF delay
Example: Output terminal for OUTO (Judgment output A)
Measurement value
HI Judgment Value > /
LO Judgment Value .\-\//:
DOOSY
DO1 g L | -
D02 g ' '

Note:  The Gate signal is always OFF.

Output Terminals

Terminal Function

DOO0 Functions as a HIGH terminal for OUTO.

DOA1 Functions as a PASS terminal for OUTO.
DO2 Functions as a LOW terminal for OUTO. 3
-
(2) Operation with OFF delay g
£
Example: Output terminal for OUTO (Judgment output A) =
W
Measurement value 8
HI Judgment Value \ / 3
LO Jud t Val E /E crﬁ

udgment Value - \ -
H . \ : (@)
: \-/ : :|
Dog OFF : | T 1 o
DOO gy -~ . =
pot 9F P o P ~
DO2 8EF | —]

<— : OFF Delay
Note:  The Gate signal is always OFF.

Output Terminals

Terminal Function
DOO0 Functions as a HIGH terminal for OUTO.
DO1 Functions as a PASS terminal for OUTO.
DO2 Functions as a LOW terminal for OUTO.

Z500
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(3) Operation using the Hold function

Example: If Hold is set for some but not all outputs (Judgment output A)

Settings: OUTO0 and OUT1: Hold set
OUT2 and OUT3: Hold not set

TRIGGER °" ] 1
ON

d
'
'—————————1
v

orF— During Trigger:
DO19 o, measurement |
(BUSY) ol MAX()
DOO0 to DO2 X OUTO Judgment results
DO4 to DO6 X OUT1 Judgment results
(") GATE o -~
GATE GATE
ON N

Sampling time
.~ '

a5 XXX X OO
(OUT2 judgment results) ! ! !

(OUT3 judgment results) ! ! !

(*)--- Sampling time max.
(**)-*The GATE signal is output only for the terminals of output numbers for which Hold is set.

Delay ON time

Output Terminals

Terminal Function
— Functions as a BUSY signal. Indicates that the Z500 is performing Trigger measurement. If trigger

DO19 function is set, this terminal can be used to confirm trigger operation.

DO0 Functions as a HIGH terminal for OUTO.

DO1 Functions as a PASS terminal for OUTO.

D02 Functions as a LOW terminal for OUTO.

DO4 Functions as a HIGH terminal for OUT1.

DO5 Functions as a PASS terminal for OUT1.

DO6 Functions as a LOW terminal for OUT1.
L Used to control the timing with which measurement results are obtained by the external device.
GATE Turns ON for a time set so that the external device can obtain the judgment results of the output

numbers for which Hold is set.
DO8 Functions as a HIGH terminal for OUT2.
DO9 Functions as a PASS terminal for OUT2.

DO10 Functions as a LOW terminal for OUT2.
DO12 Functions as a HIGH terminal for OUT3.
DO13 Functions as a PASS terminal for OUT3.
DO14 Functions as a LOW terminal for OUT3.

DO3, DO7

DO11, DOTE Function as error terminals for OUTO, OUT1, OUT2, and OUT3 respectively.

Input terminals

Terminal Function

TRIGGER | Inputs the measurement trigger from a sync sensor such as a photoelectric sensor.

(:) NOTICE  Ensure that the TRIGGER turns ON while the GATE signal is OFF. If the TRIGGER turns
ON while the GATE signal is ON (including at GATE ON delay), outputs may not operate
properly.

Z500

Operation Manual



SECTION 7
1/0 Format

7-2 RS-232C

The Z500 can perform no-protocol communications with an external device, such as a personal
computer, via RS-232C. The same communications settings must be used on both the Z500 and the
external device.

K7 reFerence

For details on setting communications specifications, refer to page 145.

:@: CHECK Commands can be input only when the Z500 is in Run Mode. Do not use the terminal
¢ blocks for input or output during command execution.
At least 100 ms is required to output a measurement result after receiving a command via
RS-232C.

Communications Overview

7500 Computer

(Run Mode)

{ Input command J

[ Execute command ]< |

Measurement is stopped during command execution.

v
[ Qutput result ]

L NOILD3S XA k4

}[ Receive result J

Z500
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Command Formats

The following commands can be input from the host device to the Z500.
Common commands have abbreviations that are shown in parentheses.

Commands that Obtain or Change Current Settings

Use the following commands to change settings or specify operations while

reading the Z500 settings on the host side.

Command Function Page
AVE Obtains or changes the averaging number. 162
JUDPARA Obtamg c?r changes the judgment upper limit and judgment 163
lower limit.
SCENE Obtains the scene number currently displayed. 165
Changes the scene to be measured. 165
Sets the sensitivity adjustment method to Auto and obtains the 166
optimum sensitivity for the workpiece.
SENS Sets the sensitivity adjustment method to Auto and changes
the sensitivity level, turns the Laser OFF, and changes adjust- 166
ments gradation.
SENSET Sets a COI’I’GCtIOI"l value. 167
Clears a correction value. 167
Sets the sensitivity adjustment method to Multi and obtains the 168
optimum sensitivity for the workpiece.
SENSM Sets the sensitivity adjustment method to Multi and changes
the sensitivity level, turns the Laser OFF, and changes adjust- 168
ments gradation.
Executes Force-zero. 169
ZERO Resets Force-zero. 170
Commands that Obtain Measurement Results
Command Function Page
JUDGE (J) | Obtains the most recent judgment result. 171
3 MEP(‘SI;JRE Obtains the most recent measurement value. 172
s
» -
o TREND (T) Obtains the measurement Yalues from the start to the end of the 173
@ measurement under the Trigger setting.
o PROFILE (P) | Obtains the height distribution data (profile data) of 126 points. 175
‘,-ﬂ Commands that Save and Load Data
9
o Command Function Page
2 DATASAVE | Saves all data to flash memory. 176
~ SCNLOAD | Loads scene data from the host device. 176
SCNSAVE | Saves scene data to a host device. 177
SLANTLOAD | Loads correction values from the host device. 177
SLANTSAVE | Saves correction values to a host device. 178
SYSLOAD | Loads system data from the host device. 178
SYSSAVE | Saves system data to a host device. 179
Other
Command Function Page
VERGET | Obtains the system's version information. 179
Z500
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Input Format

The commands are listed in alphabetical order. Input the commands in ASCII
code. Either upper-case or lower-case characters can be input.

Example ® ®

JUDPARA <Output number> <H>

@ Set numerical values for the items in < > brackets.

@ Input a space between each parameter. (A space is not
needed before the (LGS )
@ Input theat the end of the command.

Output Format (Measurement value)

The measured values will be output with all of them closed to the right.

Sign+Integer portion Decimal portion

Example 1: 20.00000 Example 2: -20.00000
00020.00000 [0 -20.00000 CEMTED
T T
Spaces Spaces

Note: "+" will not be output.

L NOILD3S XA k4
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Commands that Obtain or Change Current Settings

e AVE
Function 1...... Obtains the averaging number.
AVE
Data obtained correctly : Number
Command not executed correctly :ER
Example
- AVE
14
The averaging number is 4.
Function 2......Changes the averaging number.
(The numbers of times that can be input are only 1, 2, 4, 8, 16, 32, 64, 128, and
256.)
AVE <Number>
Command executed correctly : OK
Command not executed correctly :ER
Example
:AVE 8
: OK
The averaging number is changed to 8.
3
N
X
A
N
(]
N
o
(2}
m
(9]
o |
o
=
N
Z500

162| Operation Manual



SECTION 7
1/0 Format

* JUDPARA
Function 1...... Obtains the judgment upper limit and the judgment lower limit.
JUDPARA <Output number> <Parameter>
* Specify an output number between 0 and 7.
Output number Meaning
0 ouTo
1 OUT1
2 ouT2
3 OouT3
4 OuUT4
5 OouT5
6 OouTe6
7 ouT7
* The meaning of the parameters are as follows:
Parameter Meaning
H Judgment upper limit
L Judgment lower limit
Data obtained correctly : Judgment value
Command not executed correctly ‘ER
Example
: JUDPARA 0 H
Obtains the judgment upper limit for OUTO.
: 5.0000
The upper limit is set to 5.0000.
:?: CHECK The judgment upper limit and judgment lower limit for the currently displayed scene are

obtained using this command. Display the required scene before execution.

L NOILD3S XA k4
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EWE CHECK
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Function 2......Changes the judgment upper limit and judgment lower limit.

JUDPARA <Output number> <Judgment upper limit> <Judgment
lower limit>

* Specify an output number between 0 and 7.

Output number | Meaning
0 ouTo
OuUT1
ouT2
OouT3
ouT4
ouT5
OuTe6
ouT7

N OO AW NN =

* Set the limits so that the judgment upper limit is equal to or greater than the
judgment lower limit. The setting range is -9999.99999 to 9999.99999.

Command executed correctly 1 OK
Command not executed correctly :ER
Example

: JUDPARA 0 10.0000 -10.0000

Changes the judgment upper limit for OUTO to 10.0000 and the
judgment lower limit to -10.0000.

gel{ delimiter]

The judgment upper limit and judgment lower limit for the currently displayed scene are
changed using this command. Display the required scene before execution.



SECTION 7
1/0 Format

* SCENE
Function 1...... Obtains the scene number of the scene being displayed.
SCENE
Command executed correctly : Scene Number
Command not executed correctly :ER
Example
: SCENE
14
In this example, scene 4 is being displayed.
Function 2......Changes the scene to be measured.
SCENE <Scene humber>
* Specify a scene number between 0 and 15.
Command executed correctly : OK
Command not executed correctly :ER
Example
: SCENE 2
In this example, the scene is switched to scene 2. ;‘
: OK CEIED ?
8
N
9]
:@: CHECK If Environment/Scene in System Mode is set to Terminals, scenes cannot be switched 7))
i using RS-232C commands. (ER is output.) E-“,
=
o
P
N

Eﬁ- REFERENCE

Refer to page 146, Environment Settings.
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e SENS

E@E CHECK
P9

Z500

Operation Manual

Function 1...... Sets the sensitivity adjustment method to Auto and obtains the
optimum sensitivity for the workpiece.

SENS

Command executed correctly . Sensitivity level (1 to 31)
CEIED
Command not executed correctly :ER
Example

- SENS CELIED
g delimiter

The optimum sensitivity is 17.

Function 2...... Sets the sensitivity adjustment method to Auto and changes the
sensitivity level, turns the Laser OFF, and changes adjustments gradation.

SENS <Sensitivity level A> <Sensitivity level B> <Adjustment
gradation >

Specify values between 0 and 31 for sensitivity level A and sensitivity level B.

* The sensitivity is set to the optimum level between A and B. Do not set A to a
value larger than B.

¢ |f the same value is set for A and B, the sensitivity will be fixed at that level.

¢ |f both A and B are set to 0, the laser will turn OFF.

(However, a measurement error will be exhibited.)

As a target value of the sensor sensitivity adjustment gradation, specify 120 to

220. If this setting is omitted, the gradation will be set to 170 (default setting).

Laser OFF Delay Time

The total time required for turning OFF the laser is less if terminal block input is used.
If the laser must be turned OFF instantaneously, use the LD-OFF input terminal.

Ea‘ REFERENCE

Refer to page 154 for information on how to input terminals.

Command executed correctly 1 OK
Command not executed correctly :ER
Example

: SENS 18 24 160

The sensitivity level will be automatically adjusted to 18 to 24 so that a light
receiving level of 160 is satisfied.

el delimiter]
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* SENSET

Function 1...... Sets a correction value.

SENSET

Command executed correctly : OK
Command not executed correctly :ER

=w: CHECK The correction value is set according to the sensor that has currently been used for the
) .
measurement (Sensor 0 or Sensor 1) and the measurement method (Wide or Zoom).

Example

: SENSET
The workpiece that has currently been measured is held
horizontally, and the correction value is set.

el delimiter]

Function 2...... Clears a correction value.

SENSET C

Command executed correctly 1 OK
Command not executed correctly :ER
Example

: SENSET C

The correction value is cleared.

ey delimiter]

L NOILD3S A4k
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* SENSM

5@5 CHECK
P4

Z500

Operation Manual

Function 1...... Sets the sensitivity adjustment method to Multi and obtains the
optimum sensitivity for the workpiece.

SENSM

Command executed correctly : <Sensitivity level A>

<Sensitivity level B> CEIuIE)

Command not executed correctly  : ER

Example

: SENSM (D
117 25 D

The optimum sensitivity is in the range of 17 to 25.

Function 2......Sets the sensitivity adjustment method to Multi and changes the
sensitivity level, turns the Laser OFF, and changes adjustments gradation.

SENSM <Sensitivity level A> <Sensitivity level B> <Adjustment
gradation >

Specify values between 0 and 31 for sensitivity level A and sensitivity level B.

* The sensitivity is set to the optimum level between A and B. Do not set A to a
value larger than B.

¢ If the same value is set for A and B, the sensitivity will be fixed at that level.

¢ |f both A and B are set to 0, the laser will turn OFF.

(However, a measurement error will be exhibited.)

As a target value of the sensor sensitivity adjustment gradation, specify 120 to

220. If this setting is omitted, the gradation will be set to 170 (default setting).

Laser OFF Delay Time

The total time required for turning OFF the laser is less if terminal block input is used.
If the laser must be turned OFF instantaneously, use the LD-OFF input terminal.

Ea‘ REFERENCE

Refer to page 154 for information on how to input terminals.

Command executed correctly : OK
Command not executed correctly :ER
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Example

: SENSM 18 24 160 CEILIEY

The sensitivity level will be automatically adjusted to 18 to 24 so that
a light receiving level of 160 is satisfied.

ey delimiter]

*ZERO

Function 1...... Executes Force-zero.

ZERO 0 <Output number> <Offset value>

* Specify an output number between 0 and 8.

Output number | Meaning
0 OuUTOo
OUT1
OouT2
OUT3
OouUT4
OouT5
OouUT6
OouT7

All zero

O N[O O W N =

* Set the offset value used for Force-zero execution. Set the value to be added
to 0 in the range -9999.99999 to 9999.99999. If this setting is omitted, the
offset value that is already set will be used.

1ZERO 0 1 CEIIED

Force-zero is executed for OUT1.

: OK GRS

\‘

I\

Command executed correctly : OK qma
N

Command not executed correctly :ER @

o

Example crﬁ
O

=

o

P

N
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Function 2...... Resets Force-zero.

* Specify an output number that is the same as the Function1 (between 0 and

ZERO 1 <Output number>

8).
Command executed correctly : OK
Command not executed correctly :ER
Example
1ZERO 1 1
Force-zero for OUT1 is reset.
1 OK




SECTION 7
1/0 Format

Commands that Obtain Measurement Results

* JUDGE (or J)
Function ...... Obtains the most recent judgment result.
JUDGE (or J) <Output number>
* Specify an output number between 0 and 8.
Output number Meaning
0 OouTo
1 OuUT1
2 ouT2
3 OuT3
4 OouT4
5 OuT5
6 OouT6
7 ouT7
8 OUTOto 7
Output number setto0to 7  : Judgment result
Output number set to 8 : 0, Judgment result
1, Judgment result
2, Judgment result
OK
Other errors :ER
LD-OFF : LDOFF
Measurement not possible :RST
* The following judgment result will be output from the Z500. ~
Output number Meaning ;
0 PASS ¢
1 HIGH 3
2 LOW ©
3 ERROR (2]
m
9
Example g
91 S
The judgment result for OUT1 is obtained.
10
The judgment result is within the judgment value range (PASS).
E?E CHECK The most recent judgment result for the currently displayed scene is output.

Z500
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« MEASURE (or M)

Function...... Obtains the most recent measurement value.

MEASURE (or M) <Output number>

* Specify an output number between 0 and 8.

Output number Meaning
0 OouTo
ouT1
OouT2
OuUT3
OouT4
OuUT5
OouT6
ouT7

OUTO to 7

O N OO W N =

Output number setto0to7  : Measurement value
Output number set to 8 : 0, Measurement value
1, Measurement value
2, Measurement value

OK
Measurement error 1 -9999.99999
Other errors :ER
LD-OFF : LDOFF
Measurement not possible :RST

Example

LA delimiter

The most recent measurement value for OUT1 is obtained.

SRR RRRN delimiter

The measurement value is 111.1111.

:w: CHECK The number of output digits has no relation to the setting for the number of display digits
¢ set to Environment/Dec. pts in System Mode. (Only negative results are output with a
sign.)

VA \[o]REe =[S Ocee-sH 2L

Ea‘ REFERENCE

Refer to page 146, Environment Settings.

:@: CHECK The most recent measurement result for the currently displayed scene is output.
)

Z500
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¢ TREND (or T)
Function......Obtains the measurement values from the start to the end of the
measurement under the Trigger setting.
:?: CHECK Perform the setting as shown below, before using the command.

Set the trigger input method to External or Self.

Eﬁ‘ REFERENCE

For details on the Trigger function, refer to page 90.

Ea‘ REFERENCE

For details on how to set the Trend Monitor's display contents, refer to page 118.

TREND (or T) <Output number> <Output coefficient>

* Specify an output number between 0 and 7.

Output number Meaning
0 ouTo
OUT1
ouT2
OouT3
OouT4
OuT5
ouTe
ouT7

N oo WD =

* Specify an output coefficient between 1 and 1,000.

* The output coefficient is the number of intervals between measurements that
are output.

* The number of data items that will be output can be calculated using the
formula below.

Measurement time + Sampling time = Number of measurements

Number of measurements + Measurement coefficient = Number of data items

output (The number is rounded up to the nearest integer.)

L NOILD3S A4k

Scn 0¥ [Run_ V| XX.XXms T Sampling time
[\

Measurement results

Thru | |

: Sampling time
>
Start to End (Measurement time)
(Selectable in Trigger setting.)

Z500
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1/0 Format
Command executed correctly: Number of data items
: Measurement time (s)
Measurement value
(Number of data items)
Measurement value
OK
Measurement error : -9999.99999
Other errors :ER
(Free is set to Trigger setting.)
No trigger occurred : RST
LD-OFF : LDOFF
Example
The following example is for a measurement time of 1,000 ms, a sampling
time of 9.96 ms, and an output coefficient of 2.
:TREND 0 2
The measurement results for OUTO are obtained.
1 50 —————————— Number of data items
1.0 ——————— Measurement time (s)
253.5311
497.5759
. —— 1,000 ms + 9.96 ms + 2 = 50 measurement
results are output.
369.9789
OK
\'
)
3
o
N
(7]
N
o
(/2]
m
(9]
o |
(@]
=2
N
Z500
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« PROFILE (or P)

Function......Obtains the height distribution data (profile data) of 126 points.

PROFILE (or P)

Command executed correctly : Measurement value for 0 line

Measurement value for 125 lines
OK
Command not executed correctly
Other errors ‘ER
LD-OFF : LDOFF
Example
. PROFILE (D)
: 253.5311 —
497.5759
: — Profile data of 126 points will be output.
369.9789
OK D

Z500

Operation Manual
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Commands that Save and Load Data
* DATASAVE

Function......Saves all data to flash memory.

DATASAVE

Command correctly saved : OK
Command not correctly saved :ER

(:) NOTICE Do not turn OFF the Z500's power until a response has been received.

* SCNLOAD

Function...... Loads scene data from the host device to the Z500.

SCNLOAD <Scene number>

* Specify a scene number between 0 and 15. If no scene number is specified,
the data is loaded to the currently displayed scene.

¢ The data transfer is performed with XMODEM(-CRC or SUM) protocol. The
XMODEM(-1K) protocol is not supported.

* The Z500 sends a READY signal to the host device when the Z500 has
completed its initialization. Wait for the READY signal to be received at the
host device before starting the data transfer.

Data correctly loaded : OK

Data not correctly loaded :ER

3 Example
)
0 : SCNLOAD 2
S Data will be loaded to scene 2 from a host device.
» : OK
m
(9]
o |
o
=
N

Z500
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* SCNSAVE
Function......Saves scene data to a host device.
SCNSAVE <Scene number>

* Specify a scene number between 0 and 15. If no scene number is specified,
the scene data displayed currently is saved to the host device.

* The data transfer is performed with XMODEM(-CRC or SUM) protocol. The
XMODEM(-1K) protocol is not supported.

* The Z500 sends a READY signal to the host device when the Z500 has
completed its initialization. Wait for the READY signal to be received at the
host device before starting the data transfer.

Data correctly saved : OK

Data not correctly saved :ER
Example
: SCNSAVE 2
This example saves the scene 2 scene data to the host device.
: OK
¢ SLANTLOAD

Function...... Loads correction values from the host device.

SLANTLOAD

* The data transfer is performed with XMODEM(-CRC or SUM) protocol.
The XMODEM (-1K) protocol is not supported.

* The Z500 sends a READY signal to the host device when the Z500 has
completed its initialization. Wait for the READY signal to be received at the
host device before starting the data transfer.

¢ The following four types of data will be loaded in block.

- For Sensor 0 (Wide) - For Sensor 0 (Zoom)
- For Sensor 1 (Wide) - For Sensor 1 (Zoom)

L NOILD3S A4k

Data correctly loaded : OK
Data not correctly loaded :ER
Example

: SLANTLOAD

Correction values will be loaded from the host device.

: OK GRS

Z500
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* SLANTSAVE
Function......Saves correction values to a host device.
SLANTSAVE

* The data transfer is performed with XMODEM(-CRC or SUM) protocol.
The XMODEM(-1K) protocol is not supported.

* The Z500 sends a READY signal to the host device when the Z500 has
completed its initialization. Wait for the READY signal to be received at the
host device before starting the data transfer.

* The following four types of data will be saved in block.

- For Sensor 0 (Wide) - For Sensor 0 (Zoom)
- For Sensor 1 (Wide) - For Sensor 1 (Zoom)
Command executed correctly : OK
Command not executed correctly :ER
Example
: SLANTSAVE
Correction values will be saved to the host device.
: OK
e SYSLOAD
Function......Loads system data from a host device to the Z500.
. SYSLOAD
N
?
IB * The data transfer is performed with XMODEM(-CRC or SUM) protocol. The
S XMODEM(-1K) protocol is not supported.
wn * The Z500 sends a READY signal to the host device when the Z500 has
E-") completed its initialization. Wait for the READY signal to be received at the
<:3| host device before starting the data transfer.
=
N
Data correctly loaded : OK
Data not correctly loaded :ER
Example
: SYSLOAD
This example loads the system data from the host device.
: OK
Z500
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* SYSSAVE
Function...... Saves system data to a host device.
SYSSAVE

* The data transfer is performed with XMODEM(-CRC or SUM) protocol. The
XMODEM(-1K) protocol is not supported.

* The Z500 sends a READY signal to the host device when the Z500 has
completed its initialization. Wait for the READY signal to be received at the
host device before starting the data transfer.

Data correctly saved : OK

Data not correctly saved :ER

Example

: SYSSAVE

This example saves the system data to the host device.
: OK
Other
* VERGET

Function......Obtains the system's version information.

VERGET

Data obtained correctly : Version information
Data not obtained correctly :ER
Example

: VERGET CELID

The system's version information is obtained.

- Z500-MC10(M)VerX.XX(S)VerX XX(F)X.XX

Z500

Operation Manual
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1/0 Format

7-3 Analog Output

Measurement results can be output as current in the range 4 to 20 mA and as voltage in the range -5 to
5V.

Ea‘ REFERENCE

For details on setting output contents, refer to page 100.

E@E CHECK Output During Reset Input
i During restart (approx. 20 s after power is turned ON), 0 V and 12 mA are output to the
analog output terminals. Ensure that these outputs are not treated as actual signals at
external devices.

Outputting Measurement Values

When output numbers OUTO through OUT7 have been set to Output, the
measured values will be output.

Outputting the Profile
When Profile has been set to Output, the analog signals of the profile (height
distribution of 126 points) will be output.
By inputting analog output signals to a personal computer via an A/D converter,
profiles can be measured in terms of height distribution.

Connection Example

Monitor

Z500-SW17

Z500-MC10
T e -

Monitor output

Analog
output terminals

Workpiece Computer + A/D converter

Analog profile output

Z500
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Signal Outputting Timing

@7 Z500-SW17

Workpiece

+5V(20mA)

+4V(18.4mA)

-4V(5.6mA)

-5V(4mA)

'
'
-

; ‘Reference part

'—

3 Waitingi
1 part

3(61 .1‘ ps)

/INDEX part
1(61.1ps)

i (*ms)

Measurement data part
(61.1ps X126) (See note)

Data cycle ‘
(*ms)

The data are converted to voltages in a range (data region) of -4 to +4 V

depending on height, and are output.

SECTION 7
1/0 Format

INDEX region

' Note: With the reference level (-4 V)

maintained at the output, the
next output cycle is waited.

*:Vary depending on the settings.

(19.92 ms min.)

Either one of F.S., 1/2 F.S. or 1/4 F.S. can be selected for the height

measurement result.

K3 reFerence

Refer to page 101.

The measurement range of the height varies depending on the Sensors

connected.

Example

Output level of Z500-SW17 (a height measurement range of -20 to +20 mm) and
the corresponding height measurement results

Corresponding height measurement results
Output level
F.S. output 1/2 F.S. output | 1/4 F.S. output
+4V (18.4mA) +20mm +10mm +5mm
0V (12mA) 0Omm Omm 0Omm
-4V (5.6mA) -20mm -10mm -5mm
If an error occurs, +5 V will be output.
Z500

Operation Manual
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SECTION 8

Troubleshooting

This section lists the errors that may occur during Z500 operation. If an error occurs,
check the items described in this section before consulting your OMRON
representative.

8-1 Troubleshooting 184
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SECTION 8

Troubleshooting

8-1 Troubleshooting

This section lists the errors that may occur during Z500 operation, along with their probable causes and

remedies.

The letters used in the reference page column represent the following reference materials:

Setup: Setup Manual

Operation: Operation Manual (this manual)

Error message

Causes and remedies

Reference

No edge detected.
Redo settings.

- Is the workpiece inside the measurement range?

- Is the measurement performed correctly?

Check this on the image monitor screen.

Reason

The edge to be determined as the reference position could not
be found during reference registration.

Setup: page 28
Operation: page 30

Environment is set to
select scenes via terminal
block.

Using the System/Environment screen check if Scene has
been set correctly.

Reason

An error has occurred in Scene.

Operation: page 146

The reference height and
position have been
updated.

Check the settings for
measurement items.

Check whether the setting contents of the measurement items
are correct.

Reason

The reference was registered after the measurement items
had been set. When using the position compensation function,
set Compensatn and Meas set in this order.

Operation: page 70

Too many items to
register.

Perform registration after
deleting unnecessary
items.

Delete all unnecessary measurement items, and then set the
necessary items again.

Reason

The number of measurement points exceeds the allowable
limit of the Z500.

Operation: page 87

No measurement point
detected.
Redo settings.

- Is the workpiece inside the measurement range?

- Is the measurement performed correctly?

Check this on the image monitor screen.

Reason

The edge to be determined as the reference position could not
be found during reference registration.

Setup: page 28
Operation: page 30

Meas method will be
changed.

All scene data will be
cleared.

Data integration cannot be ensured when the measurement
method is changed. All settings for scene data are returned to
their default settings.

No more functions
settable.
Redo the settings.

Change the setting of unnecessary functions.
Example

- Set Conditions/Details/Profile to None.

- Set the position compensation to None.

- Delete all unnecessary measurement items.
- Delete Output/Analog/Profile.

Operation: page 96
Operation: page 64
Operation: page 70
Operation: page 100

Z500
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Troubleshooting

Error message

Causes and remedies

Reference

No Sensor connected.

Turn OFF the power supply, and then restart the Z500 after
confirming the following points.

- Are the Sensor Cables connected to the Z500?

- Is the Sensor Cable disconnected from the Sensor?

Setup: page 18

Sensor connection status
has changed.

Click Continue and all
settings will be set to their
default values.

To return to the previous connection status:

Turn OFF the power supply, and then restart the Z500 after
confirming the following points.

- Check that the same model of Sensors are connected.

- Check that the same number of Sensors are connected.
To change the connection status:

Select Continue. The settings are initialized.

Changing sens. installa-
tion initializes all scene
data. OK?

Data integration cannot be ensured when the Sensor mounting
method is changed. All settings for scene data are returned to
their default settings.

Downloaded data is
invalid.

Data will be loaded from
sensor.

Although the download function is ON, the sensor information
has not been downloaded to the controller.
Download the sensor information using System/Download.

Operation: page 148

Measurement is not
possible.
Reset the reference.

After checking the reference condition of installation, perform
the settings again.

Reason

Reliable measurement cannot be assured, and this will
prevent setting of a value for installation error compensation.

Operation: page 149

Measurement is not
possible.

Reset the reference
workpiece.

Check whether or not the workpiece is inside the
measurement range.

Reason

A measurement error occurred when workpieces were
measured for calibration.

Setup: page 28

Adjustment range
exceeded.

Calibration is not possible.

Perform calibration again so that the span and offset are within
the range for which compensation is possible.

Reason

The span and offset are beyond the range for which
compensation is possible and calibration cannot be performed.

Operation: page 78

Communication error.

Stop operating the Z500 and turn OFF the power supply, and
attempt to operate again after confirming the following items.
- Is the cable wired correctly?

- Are the communications settings the same as those of the
external device?

- Is the external device operated correctly?

Reason

Transfer between the Z500 and an external device was
interrupted because a communications error occurred.

If the same error occurs after confirming the above items, it is
possible that the Z500 is broken.

Setup: page 44
Operation: page 145

Communication data is
wrong.

Select the correct transfer file and re-execute the data transfer.
Reason
The wrong file has been selected.

Sensor not supported.

Check whether or not the model of Sensors is connectable.
Reason
An unconnectable Sensor has been used.

Setup: page 18

Z500

Operation Manual
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Troubleshooting

Error message

Causes and remedies

Reference

Calibration is not possible
for user definitions.

Set using span and offset
in output conditions.

Compensate the data by setting Output/Span and Output/
Offset.

Reason

Calibrate cannot be set in Define.

Operation: page 84

The horizontal axis setting
exceeds 10 seconds.
Profile monitoring is not
possible.

Set the horizontal setting time to 10 s or less to display a
shaded 3-D image.

Reason

The maximum display time of the Profile Monitor is 10 s.

Operation: page 135

Z500
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INDEX

Numbers

1st scene 146

A

Adjusting images 56
Adjustment menu 28
Analog output 100, 180
AVE 162

Average Hold 84

Averaging number 88

Backup 136
Bottom Hold 84

C

Calibration 78

Changing menus 146

Changing scenes 125

Changing to a different measurement setup 125
Clearing scenes 127

Communications specifications 145

Console 23

Conversational Menu 39

Copying scene data 126

D

DATASAVE 176

Dec. pts 146

Define 71

Details setting 96
Digital Monitor 35, 117

E

Edge center 71

Edge detection hysteresis width 97
Edge position 70, 74

Enlarging display 113
Environment settings 146
Equation 76

Error data 98

Expert Menu 53

External trigger 90

F

Force-zero 110

Free run 90

G

GATE 103,157,158

H

Height 70

Hold setting 84

Horizontal setting 118, 121
Hysteresis 97

Image Monitor 30, 113
Initialize 151

Inputting values 27

J
JUDGE 171

Judgement value hysteresis width 97
JUDPARA 163

L

Line brightness display 31, 116

M
MEASURE 172
Measurement conditions 88
Measurement level 96
Measurement methods 56
Measurement settings 70
Menus 5
Moving Cursor 116, 124
Multi 44,59

N

Noise removal 97

o)

OFF Delay Time 103, 157
Offset 84
Output settings 50,100

P

Peak Hold 84
Z500
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Peak/bottom measurement width 99 V
Peak-peak Hold 84 VERGET 179
Personal computer 136 Version 152
Position compensation 64
PROFILE 175

Profile display 34 W
Profile Monitor 33, 121

Vertical setting 118, 121

Width 71
Profile output 100, 180
R ZERO 169

Resetting display 115
RS-232C 105,159

S

Sampling Hold 84
Save 37, 52, 108, 136
SCENE 165

Scene data 136
SCNLOAD 176
SCNSAVE 177

Self trigger 90

SENS 166

SENSET 167

SENSM 168
Sensitivity adjustment 59
Sensitivity details 63
Setting measurement regions 58
Smoothing 97

Span 84

Startup monitor 146
Step: 2 pts 70,72

Step: 3 pts 70
Surrounding image 135
SYSLOAD 178
SYSSAVE 179
System data 136

T

Terminal block output 103, 155
Test measurement 129

Thru 118, 121

Timing charts 157

TREND 173

Trend Monitor 36, 118

Trigger 118, 121

Trigger setting 90
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. Z159-E1-2

T

Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer

to the previous version.

Revision code Date Revised content
1 February 2002 | Original production
2 January 2003 | Added Z500-SW6 Sensor Head, and Download function.
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