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Introduction

Introduction

Read this user’s manual before use.
After you read this manual, keep it in a safe place for future reference.

Symbols

In this manual, the following symbols alert you to important messages.
Be sure to read the messages.

It indicates a hazardous situation which, if not avoided, will result in death or serious
iniury

It indicates a hazardous situation which, if not avoided, could result in death or serious
injury.

It indicates a hazardous situation which, if not avoided, could result in minor or moderate
injury.

It indicates a situation which, if not avoided, could result in product damage as well as
property damage.

It indicates cautions and limitations that must be followed during operation.

\ rint It indicates additional information on proper operation.

reterence ) It indicates tips for better understanding or useful information.

[0 ltindicates the reference pages and items in this manual.

Precautions

(1) Unauthorized reproduction of this manual in whole or part is prohibited.
(2) The contents of this manual may be changed for improvements without prior notice.

(3) An utmost effort has been made to ensure the contents of this manual are as complete as possible. If there
are any mistakes or questions, please contact a KEYENCE office listed in the back of the manual.

(4) Regardless of item (3), KEYENCE will not be liable for any effect resulting from the use of this unit.
(5) Any manuals with missing pages or other paging faults will be replaced.

Trademarks

* The company names and product names used in this manual are registered trademarks or the trademarks of their
respective companies.

* Microsoft, Windows, and Windows Vista are registered trademarks of Microsoft Corporation in the United States and
other countries.

* Adobe, Adobe logo, Reader are trademarks or registered trademarks of Adobe Systems Incorporated in the United
States and other countries.

* Other proper nouns such as product names used in this manual are registered trademarks or the trademarks of their
respective companies. This manual does not use TM or ® mark for the trademarks or registered trademarks in the
text.



Safety Information

Safety Information

General Precautions

* Do not use this product for the purpose to protect a human body or part of a human
body.

* This product is not intended for use as an explosion-proof product. Do not use this
product in a hazardous location and/or potentially explosive atmosphere.

* At startup and during operation, be sure to monitor the functions and performance of
the LS-9000 Series.
* We recommend that you take substantial safety measures to avoid any damage in the
event of a problem occurring.
* Do not allow the temperature to change sharply around the LS-9000 Series, including
the accessories. Otherwise, condensation may lead to malfunction.

* Do not attempt to open or modify the LS-9000 Series or use it in any way other than as
described in the specifications. If the LS-9000 Series is modified or used other than as
described, the warranty will be voided.

* When the LS-9000 Series is used in combination with other devices, functions
and performance may be degraded, depending on the operating conditions and
surrounding environment.
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Important Instructions

Important Instructions

Observe the following cautions to prevent malfunction of the LS-9000 series
and to ensure that it is used properly.

Precautions for use

* Do not use the controller (LS-9501/LS-9501P) at a voltage other than 24 V DC. Failure to

do so may cause fire, electric shock, or a product damage.
* Do not disassemble or modify this instrument. Doing so may cause fire and electric
shock.

¢ The power of this instrument and peripherals connected to this instrument must be
turned off when the head cable is plugged or unplugged. Failure to do so may cause
product damage.

* Do not connect and disconnect the expansion unit and the controller while the power is
on. Failure to do so may cause product damage.

* Do not turn off this instrument while this instrument is writing data to memory such as
when settings are being modified. Failure to do so may cause loss of a part of or all of
the setting data.

* Do not block the vent holes on the instrument. Increase of internal temperature could
cause failure.

* The USB connector and a part of the input/output terminals are not insulated from the
DC24V (-) terminal. Exercise caution not to produce a potential difference between
the non-insulated terminals due to a positive grounding environment or a potential
difference between the equipment. Otherwise, it may cause a malfunction in the
LS-9000 Series or a malfunction in the connected computer or other external device.
“Insulated condition between each I/O circuit” (page 8-33)

* You are advised to back up the settings in LS-Navigator2 to prevent data loss in the

event of system trouble or failure.

* A change in the ambient temperature may cause the measurement to fluctuate. Be sure
to keep the temperature stabilized. When the ambient temperature changes by 10 °C, it
takes 60 minutes for the distribution of internal temperature to equalize.

* Wait approximately 30 minutes after the power is turned on before using the LS-9000
Series. Otherwise, the measured value may gradually fluctuate because the circuit is
not immediately stable after the power is turned on.

* Do not operate this device near lighting fixtures. If the unit must be used in such a
location, install a light shielding board or similar device so that the light will not affect
the measurement.

* When the target is vibrating, the measured value may fluctuate. In this case, increase
the averaging of the profiles and the measurement averaging to achieve a more
accurate value.

* The measured value may fluctuate due to the slow fluctuation in the air. In this case,
take the following countermeasures.

* Completely cover the head with a cover
 Stir the air between the head and the workpiece with a fan.

Precautions in Emergency

Turn the power off immediately in the following cases. Using the unit in an abnormal
condition could cause fire, electric shock, or accident.

Contact the KEYENCE office for repair.

e If liquid, including water or chemicals, or debris enters the unit.
* If the unit is dropped or the case is damaged.

¢ If abnormal smoke or odor is present.
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Important Instructions

Precautions on installation

* To use this instrument correctly and safely, avoid installing it in the following locations.
Installation in such locations may cause malfunction.
* Locations that are humid, dusty or poorly ventilated
* Locations where the temperature is high such as those exposed to direct sunlight
* Locations where there are flammable or corrosive gases
* Locations where the unit may be subject to vibration or impact
* Locations where water, oil, or chemicals may splash onto the instrument
* Locations that are prone to static electricity
¢ Installing the instrument in the vicinity of an electrical noise source such as a power
source and high-voltage line could cause malfunction and instrument damage due
to noise. Take preventive actions such as using noise filters, separating cables, and
insulating the controller and the head. Use single-conductor shielded cable for the
analog output cable.

In the following cases, foreign matter such as dust and debris or water and oil could

cause differences in the measurement values.

* Adhesion on the protective glass: Blow off the dirt on the cover glass with clean air. If
dirt persists, wipe the glass surface gently using a soft cloth moistened with alcohol.

* Adhesion on the surface of the measuring target: Blow the dirt off with clean air or wipe
it off.

¢ Intrusion of floating or sprinkled dust or dirt into the light-axis range: In this case, take
corrective action with a protective cover or air purge.

Precautions in storing

Do not wipe the instrument with a wet wipe, benzene, or thinner. Doing so could change
the color or shape of the instrument. If the instrument has a large amount of dirt on it,
wipe it off with a cloth moistened with a mild detergent, then wipe with a soft dry cloth.
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Precautions on Regulations and Standards

Precautions on Regulations and Standards

CE Marking

Keyence Corporation has confirmed that this product complies with the essential requirements of the applicable

EC Directive, based on the following specifications. Be sure to consider the following specifications when using
this product in the Member States of European Union.

@ EMC Directive (2004/108/EC)

e Applicable standard EMI: EN61326-1, Class A
EMS: EN61326-1
* All cables connected to the controller terminal side and BCD unit cannot exceed 30m in length.

* Wrap more than 1 TURN of the following ferrite core to the head cable connected to the head expansion unit
within 200 mm from the head connector of the head expansion unit.
Model ZCAT2035-0930A-BK (Manufactured by TDK)

Remarks: These specifications do not give any guarantee that the end-product with this product incorporated complies

with the essential requirements of EMC Directive. The manufacturer of the end-product is solely responsible for the
compliance on the end-product itself according to EMC Directive.
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Precautions on Regulations and Standards

Software product license agreement

NOTICE TO USER: PLEASE READ THIS
SOFTWARE LICENSE AGREEMENT (“'THIS
AGREEMENT"””) CAREFULLY. BY USING ALL OR
ANY PORTION OF THE LS-Navigator2 (“THIS
SOFTWARE"), YOU ARE AGREEING TO BE
BOUND BY ALL THE TERMS AND CONDITONS
OF THIS AGREEMENT. IF YOU DO NOT AGREE
TO THE TERMS OF THIS AGREEMENT, DO NOT
USE THIS SOFTWARE.

If you install, copy and or use all or a portion of

this Software on a device or computer, you will

be deemed to have agreed to all the terms of this
Agreement, and this Agreement will come into effect.

1. Definitions

1.1 “Use” or “using” refers to the accessing, installing,
downloading, copying, operating and or otherwise
benefiting from the utilization of this Software.

1.2 “This Software” denotes the software and
all associated documentation provided by
KEYENCE.

1.3 “User” or “User’s” infers the company or
persons who have had the license to use this
Software granted to them by KEYENCE.

2. Grant of License.

2.1 In compliance with all of the terms and
conditions of this Agreement, KEYENCE grants
the nonexclusive and non-transferable license
to install and use this Software.

2.2 The granting of the license permits the single
reproduction and or copying of this Software for
the User’s backing up or archiving purposes.

2.3. This Software maybe installed on multiple
devices and computers for the User’s benefit and
use.

2.4. The transfer of this Software via devices and
computers with this Software installed on them
by the User to third parties is permitted. In
such a case, the third party who receives this
Software may continue to use this Software in
the same manner as the previous User.

2.5. With the transfer of this Software to a third
party, the original User may install this Software
to additional devices and computers for further
use as required. In such a case, the third party
who receives this Software may continue to
use this Software in the same manner as the
previous User.

2.6. The User maintains and guarantees that any
thirdparties (as detailed in the previous two
sections) who receive and use this Software
agree to this license Agreement and comply
with all the terms and conditions.

3. Restrictions.

3.1. This Software may not be modified by the
User in any form except from the installation
of updates or new functions provided by
KEYENCE.

3.2. The reverse engineering, decompiling or
disassembling of this Software by any persons
are not permitted.

3.3. Without the prior permission of KEYENCE, the
User may not reproduce or copy this Software
for selling or distributing to a third party

4. Intellectual Property Rights.

Except as stated herein, KEYENCE reserves all
rights, titles and interests in this Software, along with
all associated copyrights, trademarks, and other
intellectual property rights.

5. Disclaimer.

This Software is licensed to the User “AS IS” and
without any warranty of any kind. In no event does
KEYENCE or its suppliers accept or assume any
liability for any damages, claims, costs or profit loss
as a result of operating this Software.

6. Termination.

6.1 Under this Agreement the User’s license will
automatically terminate if this Software and
any associated copies of this Software are
destroyed or voluntarily returned to KEYENCE.

6.2 Under this Agreement the User’s license
will terminate immediately and automatically
without any notice from KEYENCE if there is
any failure to comply with any of the terms and
conditions of this Agreement. Upon termination,
the using of this Software shall cease, and all
copies (full or partial) of this Software should be
destroyed or returned to KEYENCE.

6.3 Compensation will be sought by KEYENCE
should any violation or breach of this
Agreement result in any incurred costs or lost
profit to KEYENCE.

7. Governing Law.

7.1 This Agreement will be governed by and
construed in accordance with the substantive
laws of Japan.

7.2 If any part of this Agreement is found void and
unenforceable, the rest of this Agreement will
remain intact, valid and enforceable according
to the associated terms and conditions.
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Precautions on Regulations and Standards

MEMO
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Structure of the Manual

Structure of the Manual

Introduction

This chapter describes the packaged items, optional parts, system
configuration, and name and function of each part.

Installation and
Connection

This chapter describes the installation and connection of each instrument.

Basic Operations

This chapter describes the basic operations of LS-Navigator 2 and the
touch panel monitor.

Easy Setting Guide

This chapter describes the available measurements and their settings for
different measurement purposes.

Program Setting

This chapter describes the contents and setup procedure for the program
settings.

Checking the
Measurement Results

This chapter describes the setup screen and operation procedure of
functions available during the measurement.

\.

Environment Setting

J

This chapter describes the details and setting procedures for the PC
communication configuration, device information setting, and other
options.

7

\.

and I/O Terminals

N\

Communication Interface

J

This chapter describes the communication specifications of the
available interface (Ethernet, USB, and RS-232C) and the input/output
specifications.

7

RS-232C

N\

This chapter describes the RS-232C communication commands.

Timing Chart

This chapter describes all kinds of input and output timing charts.

Specifications

This chapter describes the specifications, characteristics, and dimensions
of the LS-9000 Series.

H8E0ANAA0ARNE

Appendix
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This chapter describes the configurations, main parts and
functions of the LS-9000 Series.
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Checking the Package

Checking the Package

Unpack the LS-9000 Series and check if the following parts are included in the package.

See “Option list” (page 1-5) regarding the separately sold optional products.

KEYENCE takes all possible measures to ensure correct packaging. If any parts are missing, please contact the
nearest KEYENCE office.

Controller

Il LS-9501/LS-9501P
Controller Flathead screwdriver
User’s manual (This document)

Il LS-9006/LS-9006M
Sensor Head (includes air purge unit) Hexagon socket bolts Hexagon socket bolts
(M3 x 35 washer included: x 5) (M4 x20:x4)

{

Hexagonal wrench

Il LS-9030/LS-9030M

Sensor Head (includes air purge unit) Hexagon socket bolts Hexagon socket bolts
(M5 x 45 washer included: x 6) (M4 x20:x4)

{

Hexagonal wrench

l LS-9120M

Sensor Head Hexagon socket bolts Hexagon socket bolts
S (M6 x 65 washer included: x 6) (M6 x 20 : x 4)

|
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Checking the Package

Hl LS-9006D
Sensor Head (includes air purge unit) Hexagon socket bolts (M6 x 25 : x 4)

{

Hl LS-9030D
Sensor Head (includes air purge unit) Hexagon socket bolts (M6 x 25 : x 4)

{

HMI Display panel

l LS-D1000
HMI Display panel Panel mounting brackets (x 4)

Y
S

Head expansion unit

B LS-HA100
Flathead screwdriver

Ferrite core x2
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Checking the Package

Expansion unit

Il CB-BD100 Il CB-EP100 Il CB-PN100
BCD unit EtherNet/IP unit PROFINET unit

—
uononNpoJu|

Head cable

Head extension cable

CB-B5E : 5 m extension cable x 1
CB-B10E : 10 m extension cable x 1
CB-B20E :20 m extension cable x 1

CB-B3 :3 mcable x1
CB-B10 : 10 m cable x1

Connection cable

PC software LS-H2

LS-H2
CD-ROM
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[l Extension cable between the transmitter and receiver

Up to three cables (maximum of 9 m) can be used at LS-9120M.
For other models, only one cable can be used.

OP-87686 : 1 m cable

OP-87687 : 3 m cable

M Display panel cable

OP-87602 : 2 m cable
OP-87603 : 5 m cable
OP-87604 : 10 m cable
OP-87605 : 20 m cable

H Target holder pulley

OP-87684 : For LS-9006 OP-87609 : For LS-9030
2 screws M4 x 8 2 screws M4 x 8

OP-87750 : For LS-9006D OP-87749 : For LS-9030D
4 screws M5 x 15 4 screws M5 x 15

H Display panel stand

OP-87610 6 caps

1 DIN rail

(2 of each) screws, nuts, and
washers

4 rubbers

M Display panel support

OP-87757 4 screws M4 x 10
3 screws M5 x 12
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Checking the Package

B Panel switch
OP-87611

Hl RS-232C cable (2.5 m, straight)
OP-96368

l RS-232C conversion adapter (9-pin, female)
OP-26401

l USB cable (2 m)
OP-66844

B Ethernet cable
OP-66843
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H Air purge unit

OP-87696 (For LS-9006/LS-9006M)

X2
Hexagonal wrench

X2

Hexagon socket bolts
(M3 x10:x38)
Hexagonal wrench

OP-87751 (For LS-9030D)

Hexagon socket bolts
(M5x50:x4)

l Replacement glass unit

OP-87697 (For LS-9030/LS-9030M, common for

transmitter and receiver)
x 1

OP-87698 (For LS-9006/LS-9006M transmitter)

\ x 1

O

B Protective sheet
OP-87729 (For LS-D1000)

5 sheets

H 1/0 extension cable (3m) for BCD unit

OP-51657

4 pan head screws M2 x 4

OP-87695 (For LS-9030/LS-9030M)

X2
Hexagonal wrench

OP-87752 (For LS-9006D)

Hexagon socket bolts
(M4 x 35:x4)

OP-87756 (For LS-9120M, common for transmitter and
receiver)
: x 1

Hexagon socket bolts
(M2 x4 :x8)
Hexagonal wrench

OP-87699 (For LS-9006/LS-9030M receiver)

Q\’ x 1
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System Configuration

System Configuration

The LS-9000 Series can configure a system with the following devices and third party items.
=
[N

N/
N/

Br

Stack light, buzzer, and others Encoder, photoelectric sensor, proximity  Printer

Depending on the output of the determination sensor, and others A printer prints out the
result, notification such as warning can be The sensors send a signal to the timing input measurement results.

generated. when they detect any target object.

t i t

Expansion unit
CB-BD100 (BCD unit)
CB-EP100 (EtherNet/IP
CB-PN100 (PROFINET

Head expansion unit | &
LS-HA100 ]

Controller

LS-9501/LS-9501P
Display panel cable

OP-87602/3/4/5

Head cable
CB-B3/10,

together.

unit)
unit)

Display panel
LS-D1000

Head extension cable
CB-B5E/10E/20E

*Different models can be used

Data logger Programmable controller

A data logger can record the A programmable controller can receive the control A personal computer can control

measurement values. output and measurement values, as well as control  and receive the measurement
the measurement timing and switch between the values via RS-232C, USB, and
set program numbers. Ethernet communication.
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Part Names and Functions

Part Names and Functions

This section describes the part names and functions of the controller, display panel and heads.

Controller

Terminal side Left side

A

(= 5
J; §_
1 == 7 c
B ||C—3 2
2 E 9 S
N 10
moE 15
M J I
‘gl
i
s—ug | LIl
== 13
14
Names Contents
1 Input terminal block 1 Used for control signal input.
9-pole European terminal block
2 Input terminal block 2 Used for control signal input.
12-pole European terminal block
3 Output terminal block 1 Used for control signal output.
8-pole European terminal block
4 Output terminal block 2 Used for control signal output.
11-pole European terminal block
5 24V power input terminal block Used for supply of the power source (DC24V).
Upper side: +24 V, Lower side: +0 V
6 POWER ON LED Lights green when the controller normally turned on.
ERROR LED Shows the controller status.
OFF: Normal operating state
Lights red: Error status
8 Display panel connector Connects to the display panel.
9  Encoder input terminal block Used for pulse signal input from an encoder.
15-pole European terminal block
10 Analog output terminal block Used for analog voltage/current output.
6-pole European terminal block
11 Head connector Connects to the sensor head.
Bottom: Head 1 connector, Upper side: Head 2 connector
The head can be connected to either Head connector 1 or Head
connector 2.
12 USB port Connects to a personal computer with a USB cable. (Type B connector)
13 Ethernet port Connects to a personal computer with the Ethernet cable.
(RJ-45 connector)
14 RS-232C port Connects to a personal computer or PLC with the RS-232C cable.
(modular 6-pin connector)
15 Expansion unit connector Connects to the expansion unit.
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System Configuration

Display panel

( N\ e N
1 14 O O
(]
2 15 19 @ © ©
16 o
20
-l .
3 17
4
5 18 = © o]
6 O O
. J \\ /
=
7 8 9 10 11 12 13
Names Contents

1 Main display area

During measurement: Displays the measurement value or tolerance setting.
During setting: Displays the setting values.

OUT display Displays the OUT number to be displayed in the main display area.
3  Control group Displays the selection status of the synchronization input.
information display
4 Program No. display Displays the currently used program No.
5 [FUNC] key Used in combination with [Numeric keys] to change the setting values.
6 [LOCK] key Used for locking and unlocking the panel operations.
7 A/V/ /P keys Selects the setting contents.
8  Numeric keys Used for entering numeric values.
9 [ENT] key Used for confirming the setting items.

10 [ESC] key

Finishes the setting.

11 [ZERO] key

Inputs ZERO to the synchronized OUTs.

12 [RESET] key

Inputs RESET to the synchronized OUTs.

13 [TIM] key

Inputs TIMING to the synchronized OUTs.

14 Input status

Displays the TIMING and ZERO input statuses of the selected OUT.

15 Judgment result display

Indicates the judgment result in the main display area.

16  Position display

Displays location of target in measurement range.

17 HEAD information
display

Displays the head number to be displayed in the position display.

18 2D position display

Displays the desired OUT result in the X and Y axes.

19 Display panel connector

Used for connecting multiple display panels.

20 Controller connector

Used for connecting the controller and the display panel.

1-10
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Il LS-9006/LS-9006M

Il LS-9030/LS-9030M

1

Names Contents
1 Receiver head (Model: LS-9xxxR) Receives the light from the transmitter.
2 Receiver cover glass -
3 Transmitter cover glass -
4  Cable between the head and Connects to the controller.
controller
5 Mounting hole Used for mounting the head.

Focus mark Position at which the most accurate measurement values can be
obtained with the head in the condition of being mounted at the timing
of shipping.

7 Cable between the transmitter and Connects the transmitter head cable to the receiver head cable.
the receiver
8 TR base Mounts and secures the transmitter and receiver.
9 Transmitter head (Model: LS-9xxxT) | Emits the light for the measurements.
10 Multi-purpose mounting hole Used for attaching the mounting base, etc. for the measurement target

as required.

- LS-9000 Series User’s Manual - 1-11

uononpou|
.



uo1dNpoU|

System Configuration

Il LS-9120M
1
| —
2
3
9 5
10
7
Names Contents
1 Receiver head (Model: LS-9120MR) Receives the light from the transmitter.
2  Receiver cover glass -
3  Transmitter cover glass -
4  Cable between the head and controller Connects to the controller.
5 Mounting hole Used for mounting the head.
6 Focus mark Position at which the most accurate measurement values can be

obtained with the head in the condition of being mounted at the
timing of shipping.

7  Cable between the transmitter and the Connects the transmitter head cable to the receiver head cable.
receiver
TR base Mounts and secures the transmitter and receiver.
Transmitter head (Model: LS-9120MT) Emits the light for the measurements.

10  Multi-purpose mounting hole Used for attaching the mounting base, etc. for the measurement

target as required.

1-12
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Hl LS-9006D
3 2
s— 6
[lo] 7
4To
of——8
o
o]
=5
l LS-9030D
3 2
s Y\,— 6
7 F— 7
R e -]
[ : 8
]
® @
10 - Ql —5
4 1
Names Contents
1 X-axis receiver Receives the light from the transmitter.
2 Y-axis receiver Receives the light from the transmitter.
3  X-axis transmitter Emits the light for the measurements.
4 Y-axis transmitter Emits the light for the measurements.
5 Cable between the X-axis head and controller Connects the X-axis head with the controller.
6 Cable between the Y-axis head and controller Connects the Y-axis head with the controller.
7 Mounting hole Used for mounting the head.
8 Display panel support mounting hole Used for mounting the display panel support.
9 Base panel Used when mounting the head from top.

-
o

Base bottom panel

Used when mounting the head from bottom.
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System Configuration

Head expansion unit

Right side Front side
o o 5 o 0@ o\ g
2
(o] o o e} o o 3 [

[E J=nla=sn 5 ° ° ﬂ

Names Contents
1 Controller connector Connects to the controller.
2 POWER ON LED Lights green: Measurement in progress; Setting change in progress; At
power ON
OFF: Error state
ERROR LED Red light: Error state
4 Analog output terminal block Used for analog voltage/current output.
6-pole European terminal block
Head connector 4 Connects to the sensor head.
Head connector 3 Connects to the sensor head.

The sensor head can be connected to either Head connector 3 or Head connector 4.
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System Configuration

BCD unit

Right side Front side Left side
Y /o — ) — | —
@o o o o o @ 3 S ) /7@ o o o o o o @
2 |
(@] (¢} (¢} o ¢} g (¢} [} o o ¢} ¢} o
—
51 =
o ¢} o o o el ¢} o o o o o o
£
1
® 0] o] ® 0] o] ® ® ® ] ® ®
3=
o] o] o] o] o] = o o o o o o o
| B
4
) e] o] o) o) e} e] e] ) o) e) e] e] €]
® o o® o ® & %\ o O O 0 o o e
= — —
T L u LT
Names Contents

1  Controller connector

Connects to the controller and the expansion unit.

2 POWERONLED

Lights green: Measurement in progress; Setting change in progress
Lights red: Error status
OFF: Starting

3 Input terminal block 1

Used for control signal input to output connector 1/output connector 2.
9-pole European terminal block

4 Input terminal block 2

Used for control signal input to output connector 3/output connector 4.
9-pole European terminal block

5  Output connector 1

Used for output the measurement values or judgment results. Ch1 is
supported.

6  Output connector 2

Used for output the measurement values or judgment results. Ch2 is
supported.

7  Output connector 3

Used for output the measurement values or judgment results. Ch3 is
supported.

8  Output connector 4

Used for output the measurement values or judgment results. Ch4 is
supported.
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System Configuration

EtherNet/IP communication unit

Right side Front side Left side
@ (e} (e} E /7 o o o o o o o
0 2
O (e] (e]

o 3 O O ¢} ¢} O O O
° 4 e} e} ¢} ¢} O e} O I
1
5 o o O O o o e}
O O o o o O O
6
7

@ o \éL o o o o o o o
| | =
Names Contents
1 Controller connector Connects the controller.
2 LINC/ACT LED Off : Not connected with the network.
No power is supplied.

Blinks green: Normally linked and sending and receiving data.
Lights green: Normally linked.

3 MSLED Shows the condition of the EtherNet/IP communication unit.

Off : No power is supplied to the EtherNet/IP communication
unit.

Lights green: In the normal operation.

Blinks red : Duplicated IP address or the connected controller in the
error condition.

Lights red : A system error occurred.

4 NSLED Shows the condition of the EtherNet/IP communication unit.

Off : No IP address is set on the controller.

No power is supplied.

Blinks green: The IP address is assigned but the connection has not
been established. And the “Monitor data/External input”
connection has not timed-out.

Blinks red : The “Monitor data/External input” connection has timed-
out.

Lights red : Itis detected that other device already uses the assigned
IP address.

5 RESET button Press and hold the button to reset the controller to the factory default.
6 MAC adress Contains the MAC address of the controller.
7  Communication port Connector for the Ethernet cable. (RJ-45 connector)

* For the details, refer to CB-EP100 User’s Manual.
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PROFINET communication unit

Right side

Front side Left side

[T\ ) o
B // [¢] [¢] [¢] [¢] [¢] O o}

. 3 o o o o o o o
? 4 o o o o o o o I
1
5 o o o o o o o
o o o o o o o
6
7

Names

Contents

1  Controller connector

Connects the controller.

2 LINC/ACT LED
(Link/Activity indicator)

Shows whether the CB-PN100 is normally linked with the Ethernet.
Blinks green or lights green : In the normal operation.
Off : Not connected with the network or no power is supplied.

3 SF LED (System Failure indicator)

Shows the normal/malfunction condition of the CB-PN100 and the error

condition of the controller.

Lights red : There is a system error in this device or the controller.

Blinks orange: The Flash LED was requested from the 10 controller.
Flashes four times with the frequency of approximately a
second.

Off : In the normal operation.

4  BF LED (Bus Failure indicator)

Shows the PROFINET communication status.

Lights red : Data exchange via the data I/O communication does not
operate normally.

Off : In the normal operation.

5 RESET button

Press and hold the button at least three seconds to reset the device to
the factory default.

6 MAC adress

Contains the MAC address of the device.

7  Communication port

Connector for the Ethernet cable. (RJ-45 connector)

* For the details, refer to CB-PN100 User’s Manual.
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Software Installation

Software Installation

This section describes the required system environment for the installation of the LS-Navigator2 and the USB driver,
and the installation procedure for them.

Required system environment

To use LS-Navigator2, the following computer system environment is required.

Supported OS * Windows 11 Pro

* Windows 10™

* Windows 7 (SP1 or later)

* Windows Vista (SP2 or later)™

* Windows XP (SP3 or later) *4)*

Supported languages Japanese, English, German, Chinese (Simplified), Chinese (Traditional)

CPU Core2Duo 2GHz or higher

Memory capacity 2GB or more

L2 cache memory 2MB or more

Free hard disk space 10 GB or more

Display XGA (1024%768 pixel) or more, 256-colors or more

Interface USB USB2.0 HI-SPEED supported (USB1.1 Full-SPEED compatible)™

Ethernet Ethernet 1000BASE-T/100BASE-TX™®

*1  Compatible with each edition of Home, Pro, and Enterprise.

*2  Compatible with Home Premium, Professional, and Ultimate editions.

*3  Compatible with Ultimate, Business, Home Premium, and Home Basic editions.
*4  Compatible with Home Premium and Professional editions.

*5  Connection through a USB hub or converter is not guaranteed.

*6  Connections with a LAN through a router or converter are not guaranteed.

Preparation for the Installation

Please check the following before installing LS-Navigator2.

It is recommended to back up the master disk to account for accidental damage.

B Hard disk free space
LS-Navigator2 can be installed on a hard disk. The destination hard disk requires a free space of 10 GB or more. Make
sure to allocate sufficient free disk space in advance.

Hl Windows environment and installation destination

LS-Navigator2 runs on Windows and its installation is also performed on Windows. Check that a supported OS is
installed on the computer and is working properly.

H Help file

The help file of this system is a PDF file. To use the help file, install Adobe Reader, the PDF viewer supplied by Adobe

System, on your computer.
Adobe Reader is available for free from the Adobe Systems web site (http: //www.adobe.com).
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Installing LS-Navigator2

The following section describes the procedure to install
LS-Navigator2 onto your computer.

The example here describes installation on Windows 7.
Microsoft .NET Framework 2.0 is required to run
LS-Navigator2. If the OS of your PC is Windows 8

or later, install Microsoft .NET Framework 2.0 or 3.5
beforehand.

1 Start up Windows and insert "LS-H2" into the CD-
ROM drive.

Items required for installation will appear.

reference ) 1 0€ items will not appear if they had been
previously installed.

2 Click the [Install] button.
T T T —

5 LS-Navigator 2 requires the following items to be installed on your computer, Click Install
to begin installing these requirements.

Status  Reguirement
Pending Microsoft Visual C++ 2008 5P1 KBS73552 (x86)

[ el ][ cancel

After the completion of the installation of all
necessary items, “InstallShield Wizard" starts up
and the "License Agreement" screen appears.

3 Read and check "Software License Agreement",
select "l accept the terms in the license
agreement" if you agree, and click the [Next]
button.

License Agreement

Please read the following license agreement carefully.

-

Software License Agreement
NOTICE TO USER: PLEASE READ THIS SOFTWARE LICENSE
AGREEMENT (THIS “AGREEMENT") CAREFULLY. BY USING
ALL OR ANY PORTION OF THE [LS-Navigator 2] (THIS
“SOFTWARE"), YOU ARE AGREEING TO BE BOUND BY ALL THE
TERMS AND CONDITONS OF THIS AGREEMENT. IF YOU DO
NOT AGREE TO ANY TERMS OF THIS AGREEMENT, DO NOT
USE THIS SOFTWARE.
1 Neafinitinn

@  accept the terms in the license agreementj]

() I do not accept the terms in the license agreement

[ <gak ([ mext> J|[ cancel

Follow the instructions on the screen.
After the completion of the installation, the
"InstallShield Wizard Completed" screen appears.

Installshield

4 Ciick the [Finish] button.

InstalisShield Wizard Completed

The InstaliShield Wizard has successfully installed LS-Mavigator
2. Click Finish to exit the wizard.

—
<Back | | Finish | | Cancel
J

5 Remove the CD-ROM.
The installation of LS-Navigator2 is completed.
[ [ eference By default, LS-Navigator2 will be installed

at “C: \Program files (x86)\KEYENCE\LS-
Navigator 2\”.

- LS-9000 Series User’s Manual - 1-19

A

uononpou|




uononNpoJu|

Software Installation

Uninstalling LS-Navigator

The following section describes the procedure to
uninstall LS-Navigator2 from your computer.
The example here describes uninstallation from
Windows 7.

* Before starting the uninstallation,
terminate all other applications running
on the computer.

* Log onto the computer with an account
that has Administrator privileges.

1 Click [Uninstall program] in the control panel.

The "Uninstall or Change Programs" screen
appears.

Select LS-Navigator2 and click the [Uninstall]
button.
The "Uninstallation confirmation” screen appears.

3 ciick the [Yes] button.
The uninstallation starts.
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This chapter describes the installation and connection of
each instrument.

Installation and
Connection

Mounting the Head ... 2-2
Using the Air Purge Unit........ccccooomiiiiiiieece, 2-5
Using the Pulley Jig ......cooooeeiimmiiiiccceeeeeeeeees 2-10
Replacing the Glass of the

Transmitter / Receiver ........cocvviviinviinncensceensnen 212
Attaching the Protective Sheet .......ccccceervvicccnnnenns 2-14
Mounting the Controller..........cccocemieeecerrereerees 2-15
Mounting the Panel ... 2-17
Using the Display Panel Stand..........ccccceeecernnnees 2-18
Using the Display Panel Support........ccccccrrrennnee 2-20
Connecting Various Components.........ccccccceeen.e 2-21

- LS-9000 Series User’s Manual - 2-1



Mounting the Head

Mounting the Head

The head can be mounted to suit the measurement
target type and the usage environment. The following :
describes the mounting methods with/without the environments
included TR base.

Suitable mounting for specific

M If a light source is present near the head

Installation cautions The light reflected from the target may enter the
receiver, resulting in errors in the measurement.

2 When mounting the head, make sure that the In such an event, take the following countermeasure:
misalignment and tilt of the receiver and transmitter are * Shield the target from the light source (fluorescence
less than the below. lamp or sunlight).
5 -
o Parallel misalignment )
2 Values are the same in all of the following models: A Light source
2 LS-9006/LS-9006M/LS-9030/LS-9030M/LS-9120M
o
: O~ o O~ o= N
g’ — T — [E—] . [—
(< © @ ‘l © @) © @ @ O
o) - T ; ) )
3 Receiver Transmitter Receiver Transmitter
'a 1 mm or less Target
Receiver Transmitter
1 mm or less “»{ Light source
Obstacle /
Tilt O ©
IR
=0 [ o © © o
™ Receiver Transmitter
& o ;
Receiver Transmitte

+0.25° or less (For
LS-9120M, +0.15° or less)

(LA g FFe

Receiver Transmitter
+0.25° or less (For
LS-9120M, +0.15° or less)

J/ @
i —
77777777 x** Clk 1@ @

Transmitter
1+0.25° or less (For
LS-9120M, £0.15° or less)

CLn VL [ e

Receiver Transmitter
+0.25° or less (For
LS-9120M, £0.15° or less)

Receiver
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Mounting the Head

Mounting method Hl Mounting without the TR base

The following describes the mounting method for using

B Mounting with the TR base the transmitter and receiver without the TR base, using
At the time of shipping, the transmitter and receiver LS-9030 as an example.
are fixed to the TR base. The following describes the
mounting method with the TR base, using LS-9030 as 1 Loosen the bolts on the bottom panel of the TR
an example. base, and then remove the head.

N

@ Using the top mounting holes

Secure the transmitter and receiver with the hexagon
socket bolts (included) using the mounting holes
located at the top of the TR base.

Maximum tightening torque value

* L.S-9006/LS-9006M : 1.5 N-m

* LS-9030/LS-9030M : 1.5 N-m

*LS-9120M : 5 N'm

Reference For _LS-9120M, also remove the plate for
locking the cable between TR.

uoI}9dUUO) pue uolle|eisul

@ Using the bottom mounting holes

Secure the transmitter and receiver using the mounting
holes located on the bottom panel of the TR base
(LS-9006/LS-9006M: M4 10 mm Depth, LS-9030/
LS-9030M: M4 10 mm Depth, LS-9120M: M6 15 mm
Depth).

Maximum tightening torque value

* LS-9006/LS-9006M : 1.5 N-m

* LS-9030/LS-9030M : 1.5 N-m

*LS-9120M : 5 N'm

™
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Mounting the Head

2 Mount the head. Bl Mounting LS-9006D/LS-9030D
Use the mounting holes located on the side panel . .
as shown below. Use the hexagon socket bolts @ Using the top mounting holes
(included). Secure the head by inserting the provided hexagon
Maximum tightening torque value socket bolts (M6 x 25) through the mounting holes on
* LS-9006/LS-9006M : 0.6 N-m the base surface and tightening them.
« LS-9030/LS-9030M : 1.5 N-m Maximum tightening torque value
e LS-9120M : 5 N-m *L.S-9006D : 5.2 N'm

*LS-9030D : 5.2 N'm

Do not perform the operation while

As shown below, you can also secure holding the cable between the
them using the mounting holes located on transmitter and receiver.

the bottom panel of the head (LS-9006/
LS-9006M: M4, Depth 3.5, LS-9030/
LS-9030M: M4, Depth 5, LS-9120M: M6, @ Using the bottom mounting holes

Depth 6). Secure the head using the mounting holes located on

Maximum tightening torque value the bottom panel of the base (M6 12 mm Depth).
*LS-9006/L.S-9006M : 2.5 N'm Maximum tightening torque value

* LS-9030/LS-9030M : 2.5 N'm *.S-9006D : 5.2 N-m
*LS-9120M : 1.5 N'm *L.S-9030D : 5.2 N'm

0

Do not perform the operation while

holding the cable between the

transmitter and receiver.
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Using the Air Purge Unit

Using the Air Purge Unit

At the time of shipping, the air purge unit is attached to the transmitter and receiver for the models other than LS-9120M.
By using the air purge unit, you can reduce the dirt on the transmitter and receiver caused by water, dust and other debris.

How to use the air purge unit 3 Attach the tube towards the direction with enough

room for the tube.
B LS-9006/LS-9006M

To use LS-9006/LS-9006M’s air purge unit, prepare the

following off-the-shelf items:

* PC4-M3M (PISCO fitting) (Recommended)

¢ Air tube (Outer diameter ¢4) (Same for the transmitter
and receiver)

N

1 Attach the fitting on the air purge unit.
Recommended tightening torque: 0.7 N-m

uoI}9dUUO) pue uolle|eisul

[ > mportant [l Supply air flow rate:
20 L/min (10 L/min per unit)
* Air pressure:
Approx. 20 kPa
The air pressure is measured before
the air purge. The pressure will vary
depending on the point of measurement.
Be sure to check the performance based
on the air flow.

If you use an L-shaped fitting, make

sure that the threaded portion will .
not become loose due to twisting of *Be su_re to use clean, dry air.
the tube. * The air purge performance and the

measurement accuracy of the sizer can
be affected by the usage environment
and/or the condition of the air source.
Determine the specifications for the air
source and the glass cleaning schedule
in accordance with the actual operating
conditions.

* When the air purge unit is used, the
visual field is narrowed. When using
the air purge unit with the distance
between the transmitter and the receiver
increased, confirm the accuracy on the
actual equipment.

2 Insert the air tube into the fitting.
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Using the Air Purge Unit

Il LS-9030/LS-9030M

To use LS-9030/LS-9030M’s air purge unit, prepare the
following off-the-shelf items:
* PC4-M3M (PISCO fitting) (Recommended)
* Air tube (Outer diameter ¢4) (Same for the transmitter
and receiver)

1 Remove the set screw from the inlet to which the
fitting will be attached.

Remove the M3 set screw.
(Do not remove the other screws)

&

@
@_(\\

9

N

&

At the time of shipping, three inlets
are fitted with a M3 set screw to
prevent air leakage. Remove the set
screw from the inlet you wish to use,
and then attach the fitting to this hole
(Do not remove the other set screws).

* Be sure to supply air from only one
inlet.

\, Point

2 Attach the fitting on the air purge unit.
Recommended tightening torque: 0.7 N-m

N\

9

@‘

L

If you use an L-shaped fitting, make

sure that the threaded portion will
not become loose due to twisting of

the tube.

3 Insert the air tube into the fitting.

@\

N

Attach the tube towards the direction with enough
room for the tube.

[ > important [ Supply air flow rate:

40 L/min (20 L/min per unit)

* Air pressure:
Approx. 80 kPa.
The air pressure is measured before
the air purge. The pressure will vary
depending on the point of measurement.
Be sure to check the performance based
on the air flow.

* Be sure to use clean, dry air.

* The air purge performance and the
sizer’s measurement accuracy can
be affected by the usage environment
and/or the condition of the air source.
Determine the specifications for the air
source and the glass cleaning schedule
in accordance with the actual operating
conditions.

* When the air purge unit is used, the
visual field is narrowed. When using
the air purge unit with the distance
between the transmitter and the receiver
increased, confirm the accuracy on the
actual equipment.
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Using the Air Purge Unit

M LS-9120M O © Supply air flow rate:

To use LS-9120M’s air purge unit, prepare the following 80 L/min to 160 L/min (40 L/min to 80 L/
off-the-shelf items: min for one unit)

* PC6-M5 (PISCO fitting) (Recommended) * Air pressure:

* Air tube (Outer diameter ¢6) (Same for the transmitter Approx. 180 kPa.

and receiver) The air pressure is measured before
the air purge. The pressure will vary 2

1 Put on the air purge unit. depending on the point of measurement.

Be sure to check the performance based
on the air flow.

* Be sure to use clean, dry air.

* The air purge performance and the
sizer’s measurement accuracy can
be affected by the usage environment
and/or the condition of the air source.
Determine the specifications for the air
source and the glass cleaning schedule
in accordance with the actual operating
conditions.

* When the air purge unit is used, the
visual field is narrowed. When using

uoI}9dUUO) pue uolle|eisul

Hook the level difference of the

case with that of the air purge. the air purge unit with the distance
between the transmitter and the receiver
2 Attach the fitting on the air purge. increased, confirm the accuracy on the

actual equipment.

Recommended tightening torque: 1 to 1.5N-m

1SN

If you use an L-shaped fitting, make

sure that the threaded portion will
not become loose due to twisting of

the tube.
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Using the Air Purge Unit

Il LS-9006D

To use LS-9006D’s air purge unit, prepare the following
off-the-shelf items:

* PC6-M5 (PISCO fitting) (Recommended)

* Air tube (Outer diameter ¢6)

1 Attach the fitting on the air purge unit.
Recommended tightening torque: 1 to 1.5N-m

If you use an L-shaped fitting, make

sure that the threaded portion will

not become loose due to twisting of
the tube.

2 Insert the air tube into the fitting.

» Important

* Supply air flow rate:
20 L/min to 40 L/min

* Air pressure:
Approx. 60 kPa.
The air pressure is measured before
the air purge. The pressure will vary
depending on the point of measurement.
Be sure to check the performance based
on the air flow.

* Be sure to use clean, dry air.

* The air purge performance and the
sizer’s measurement accuracy can
be affected by the usage environment
and/or the condition of the air source.
Determine the specifications for the air
source and the glass cleaning schedule
in accordance with the actual operating
conditions.

When cleaning the receiver, remove the air purge unit
that is secured with four screws as shown below.
Maximum tightening torque for securing the unit: 1.5
N-m
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Using the Air Purge Unit

Il LS-9030D When cleaning the receiver, remove the air purge unit
that is secured with four screws as shown below.
Maximum tightening torque for securing the unit: 1.5
N-m

To use LS-9030D’s air purge unit, prepare the following
off-the-shelf items:

* PC6-M5 (PISCO fitting) (Recommended)

* Air tube (Outer diameter ¢6)

1 Attach the fitting on the air purge unit (2 mounting
points).
Recommended tightening torque: 1 to 1.5N-m

N

S

Yo

%
\ ° @%
If you use an L-shaped fitting, make

sure that the threaded portion will
not become loose due to twisting of

the tube.

© ©0

0

0
@
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2 Insert the air tube into the fitting.

© 00
SR

®
%\O

[ > important [ Supply air flow rate:

40 L/min to 80 L/min (20 L/min to 40 L/
min per unit)

* Air pressure:
Approx. 40 kPa.
The air pressure is measured before
the air purge. The pressure will vary
depending on the point of measurement.
Be sure to check the performance based
on the air flow.

* Be sure to use clean, dry air.

* The air purge performance and the
sizer’s measurement accuracy can
be affected by the usage environment
and/or the condition of the air source.
Determine the specifications for the air
source and the glass cleaning schedule
in accordance with the actual operating
conditions.
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Using the Pulley Jig

Using the Pulley Jig

The following describes how to mount the pulley jig to
oo e For LS-9006/LS-9006M
The pulley to be used is OP-87684.
For LS-9030/LS-9030M

The pulley to be used is OP-87609.

1 Insert the jig through the gap of the air purge unit
as shown below. Mount the pulley jig with the

. . base facing the receiver.
1 Mount the pulley jig with the base facing the

receiver.

UOoI}259UU0) pUE UoIje|[eISu| .

Secure it using the hexagon socket bolt

. ) (included).
Secure the jig to the screw hole near the receiver

with the hexagon socket bolt (included). Transmitter

L g T [ ]

Receiver Transmitter
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Using the Pulley Jig

For LS-9006D For LS-9030D

The pulley to be used is OP-87750. The pulley to be used is OP-87749.
1 Place the jig into the notched section of air purge 1 Place the jig into the notched section of air purge
unit. unit.

2 Secure it using the provided hexagon socket
bolts (M5 x 15).

2 Secure it using the provided hexagon socket
bolts (M5 x 15).

- LS-9000 Series User’s Manual -
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Replacing the Glass of the Transmitter / Receiver

Replacing the Glass of the Transmitter / Receiver

When the cover glass of the transmitter/receiver is
broken, it can be replaced by the following procedure.

* The measurement accuracy may be
adversely affected if glass has entered
inside the head when the cover glass
is broken.

In such an event, contact your nearest
KEYENCE office.

* If you replace the cover glass in an
unsuitable environment, the dust
may enter the head resulting in
lower measurement accuracy. The IP
performance is not guaranteed.
Contact your nearest KEYENCE office
if you wish to have the cover glass
replaced by KEYENCE.

UOoI}259UU0) pUE UoIje|[eISu| .

For LS-9030/LS-9030M
The OP-87697 cover glass should be used for both the

transmitter and receiver.

1 Remove the air purge unit.

Loosen the screws in the four corners, and then
remove the cover glass.

2-12

3 Screw on the replacement cover glass.

Maximum tightening torque value
*30cN'm

For LS-9006/LS-9006M

Use the following cover glass replacement options:
* Transmitter: OP-87698
* Receiver: OP-87699

1 Remove the air purge unit.

2 Remove the cover glass. The cover glass
has a screw thread. Rotate the cover glass
counterclockwise.

3 Secure the replacement cover glass by rotating it
clockwise.

Maximum tightening torque value
*20cN'm
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Replacing the Glass of the Transmitter / Receiver

For LS-9120M

At the cover glass replacement, use OP-87756 on both
the transmitter and receiver.

1 Turn 8 screws to remove the cover glass.

N
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2 Secure the replacement cover glass with the
SCrews.

Maximum tightening torque value

Gasket
'y / Glass
N
A Frame
N \‘\\
Z ~.

'~
\ Z b o
b @

ﬂ %

Ly

&

\
)
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Attaching the Protective Sheet

Attaching the Protective Sheet

How to attach the protective sheet

This following explains how to attach the protective
sheet to the display panel.

1 Peel off a small amount of the backing paper
from the edge of the protective sheet and attach
it to the corner of the panel.

Attach the protective sheet such that its notched
section is at the bottom left of the panel.

2 Attach the protective sheet by slowly peeling off
the backing paper, such that no air is trapped
between the protective sheet and the touch
panel.

// nnn/ Too00) /L’IUEIL’IU uunun//
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Mounting the Controller

Mounting the Controller

Be sure to read the installation cautions carefully and install the controller correctly.
The controller unit should either be mounted on the DIN rail or installed by fixing the bottom panel with screws.

Installation cautions

The controller should be installed in the direction of the circled figure below. Do not install it in any other direction.

N
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For proper ventilation, allow a space of 50 mm or more
on top of the controller and a space of 30 mm or more on
both sides.

In addition, allow a space of 90 mm or more in front of the 50 mm
terminal panel to ensure safe cable connection.

30 mm 30 mm

A L.

If you mount two or more controllers side by side, allow
a space of 30 mm or more between the controllers and a
space of 50 mm or more on top of the controllers.

50 mm

| =)

[
I

g

o

* Do not block the ventilation holes located on the top and bottom panels of the controller unit.
Doing so may cause heat to build up inside the unit, resulting in malfunction.
¢ If the temperature inside the control panel exceeds the rated operating ambient temperature
(50 °C: Head expansion unit not connected, 45 °C: Head expansion unit connected), lower the
operating ambient temperature below the rating using forced air cooling or by creating more
space around the unit.
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Mounting the Controller

Mounting the controller to the DIN rail Mounting to the bottom panel

This section describes the procedure for mounting the This section describes the procedure for mounting the

controller to a DIN rail. controller using the bottom panel.

1 Pull the tab on the back panel of the controller, 1 Fasten the screws into the mounting holes on the
and then attach the controller to the DIN rail. bottom panel.

M4 screw x 4 (Screw depth 6 mm)

See [] “Dimensions” (page 11-23) for the dimensions
for installation.
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Mounting the Panel

Mounting the Panel

Use the included mounting brackets to mount the panel.
The dimensions of the panel are as shown below.
207 —

- e

-
e N
~

o

|

200

Unit: mm

1 Insert the mounting brackets into the mounting
holes (8 holes) on the panel.
* Two each on top and bottom panels
* Two each on left and right panels

uoI}9dUUO) pue uolle|eisul

2 Fasten them using a Phillips screwdriver.

* Tightening the mounting bracket
screw too hard may result in
deformation of the panel and/or the

controller case. Set the tightening
torque to 0.4 N-m or less.

* Do not remove the gasket. Doing
so will result in failure to meet the
IP65 requirements.
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Using the Display Panel Stand

Using the Display Panel Stand

Secure the display panel using the display panel stand.
The panel can be mounted vertically or horizontally. Settmg up the unit horlzonta"y

The display panel stand has a hole for securing the

switch (OP'87611,)- ) ) ) ) 1 Attach the rubber pads (included) in the positions
Cover the hole with the included cap if the switch will shown below
not be used. ’

Setting up the unit vertically

1 Attach the rubber pads (included) in the positions
shown below.

Mount the display panel on the display panel
stand.

Use the included mounting bracket to secure the
panel.

2 Mount the display panel on the display panel
stand.
Use the included mounting bracket to secure the
panel.
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Using the Display Panel Stand

3 Mount the DIN ra.il on the back panel. ' Using the switches (0P-87611)

Secure the DIN rail to the panel stand using a screw
and nut. Secure the switch to the display panel.

Remove the metal washer included with the
switch.

v

2 Align the orientation of the notch on the switch
with the mounting hole, and then insert the
switch.

\ ront You can mount the controller and/
or power supply in a simple and easy
manner.

Secure the switch to the panel stand using the
metal washer removed in step 1.

N

4 Connect the lead wire to the desired input
terminal.
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Using the Display Panel Support

Using the Display Panel Support

Il Common to LS-9006D/LS-9030D The panel support can be mounted on either side of

The following describes how to mount the display panel
support (OP-87757) to the casing.

1

2 Mount the display panel support to the casing

2-20

the casing.

Mount the display panel support to the display
panel (LS-D1000) using the provided bolts (M4 x
10).

Maximum tightening torque for securing the unit:
0.75N'm

using the provided bolts (M5 x 12).
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Connecting Various Components

Connecting Various Components

This section describes the connection procedure for the configuration shown below.

Display panel
Up to 4 units
are connectable

Up to 4 heads are connectable
Different models can be * Each unit of LS-9006D and LS-9030D equal to 2 units.
used in combination. Example: LS-9006D x 1 + LS-9030M x 2 = 4 units

* Always make sure to switch OFF the controller before connecting or removing cables.
Connecting or removing cables with the controller switched ON may result in a malfunction.

* Plug in the connector making sure its orientation is correct. Inserting the connector in the wrong

orientation may break the connector pins and result in a malfunction.

 Always use a class D grounding for the frame ground terminal of the 24 V DC power supply.
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Connecting Various Components

Connecting the transmitter and the Connecting the head and the controller

receiver of the head This section describes the procedure for connecting the
This allows you to adjust the distance between the controller and the head.
transmitter and the receiver of the head.

The transmitter and receiver of the head are shipped in
connected state.

* Do not supply power to the controller
before connecting the head cable.
Connecting the head cable while the

\ et *For LS-9120M, the transmitter and controller is switched ON may damage
receiver of the head are shipped in the head and/or the controller.
removed state. * Maintain a minimum bend radius of 22
«For LS-9006D and LS-9030D. the mm or more for the head cable.
distance of the transmitter and receiver * When using a cable tray, select a
cannot be adjusted. model with R100 or higher unless

specified otherwise.
*When connecting the cable to the
Connect the cables coming out from the light controller, connect it to the controller

transmitter and receiver of the head. while thrusting down buttons on both
sides of the connector of the head

cable.

Align the notches on the connectors, and then
plug them together.

Tighten the screw with a tightening torque of 0.5 N-m. 1 Connect the head cable to the head connector of
the controller.

If you are using only one head, connect it to the
Head 1 connector.

Insert the cable firmly until you hear a clicking
sound.

\ rit TO unplug the connector, pull it out,
pushing the buttons on both sides of
the connector.

* Plug in the connector making
sure its orientation is correct.
Inserting the connector in the
wrong orientation may break the
connector pins and result in a
malfunction.

¢ Insert the connector without
tilting it, and then tighten
it firmly. If the connector is
not tightened enough, it may
become loose due to vibration,
etc. resulting in poor contact.

*Tighten it firmly by hand and then

retighten approx. 15° to 20°.
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Connecting Various Components

2 Connect the head and the head cable. Using the 40m connecting unit for cable
Check the orientation of the connector, and then extension
insert it all the way while slowly rotating it. Tighten

the screw with a tightening torque of 1 to 1.5 N-m. To connect the sensor head and the controller 40

* Plug in the connector making
sure its orientation is correct.
Inserting the connector in the
wrong orientation may break the
connector pins and result in a
malfunction.

* Insert the connector without
tilting it, and then tighten
it firmly. If the connector is
not tightened enough, it may
become loose due to vibration,
etc. resulting in poor contact.

*Tighten it firmly by hand and then

retighten approx. 45° to 60°.

- LS-9000 Series User’s Manual -

m apart, connect the 40m connecting unit for cable
extension, head connection cable, and head connection

CB-B20E
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Connecting Various Components

Connecting the controller and the Connecting the controller and the
expansion unit display panel

This section describes the procedure for connecting the This section describes the procedure for connecting the
controller and the expansion unit. controller and the display panel.
1 Insert the controller connector on the expansion 1 Connect the display panel connector of the
unit side into the expansion unit connector on the controller and the controller connector of the
controller side. display panel using the display panel cable.
Display panel Controller
Connector Connector

UOoI}259UU0) pUE UoIje|[eISu| .

2 Tighten the joint screws of the expansion unit
using a screwdriver.

—— Fix using joint
screws

@ Connecting two or more display panels to the
controller

You can connect up to four display panels by
connecting the display panel connector of the
display panel connected to the controller with the
controller connector of the second display panel
using the display panel cable. The total length of the
display panel cable that can be connected is 60 m.

[6]
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[e]
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Connecting Various Components

Connecting the controller and the PC B Connecting using the Ethernet

An Ethernet connection allows you to connect multiple

To communicate with the controller using LS- controllers to a single PC. You can select one of
Navigator2, there are two methods for connecting with the connected controllers for the communication.
PC as beloyv: _ The communication protocol is TCP/IP; and the
* [Connecting using USB] communication model is peer to peer.
* [Connecting using the Ethernet]
See [[] “PC communication configuration” (page 7-2) D=2 - You must set the IP addresses of the 2
for the communication settings. controllers and the PCs such that they
do not overlap with each other in the
B Connecting using USB network.

* Proper operation is not guaranteed for
connections to LAN and/or connections
via a router.

This section describes the procedure for connecting the
controller and the PC using USB.

[ > importan | Do not unplug the USB cable while the

controller is in operation. Doing so .
may cause the controller to function @ Connecting the controller and the PC one-to-one

improperly or stop functioning. If the For the connection, use the OP-66843 (Ethernet) cable.
cable gets unplugged and the connection
is lost, restart LS-Navigator2.

uoI}9dUUO) pue uolle|eisul

1 Connect the connector of the controller and the
USB port of the PC with a USB cable.

Ethernet Ethernet cable Ethernet port
connector

@ Connecting two or more controllers to the PC

USB connector USB port
To connect two or more controllers, a hub supporting

100BASE-TX or 1000BASE-T is required.

For the connection between the controller and hub, or
between the PC and hub, use the OP-66843 (Ethernet)
cable.

Ethernet port

Ethernet connector Ethernet cable

[ T Reterence The controller supports the Auto MDI/
MDI-X function (which automatically detects
the required cable connection type and
configures the connection appropriately),
allowing you to use either a crossover or
straight-through Ethernet cable.
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Connecting Various Components

Connecting the power supply to the
controller

This section describes the procedure for connecting the
controller and the power supply.

1 Connect the 24 V DC power supply to the 24 V
power supply terminal of the controller.

* Use a wire between AWG14 and
AWG22.

¢ If you are using a solderless terminal,
use a terminal that has the following
size and suits the M3 screw:

Ring terminal

t
5.8 mm orJess @:‘:I
Y terminal

1
5.8 mm or¢less 35

* Tighten the screw firmly with a
tightening torque of 0.5 to 0.75 N-m.

2-26

How to use the terminal block

This section describes how to use the terminal block.

* Use the following wires according to the
terminal block used:

* For input terminal block (1, 2) and
output terminal block (1,2): AWG20 to
AWG28

* For encoder input terminal block:
AWG16 to AWG28

* The end of the wire should be processed
to the following length:

* For input terminal block (1, 2) and
output terminal block (1,2): Approx. 8
mm

* For encoder input terminal block:
Approx. 9 mm

* Do not solder (pre-solder) the processed
end of the wire.

* The wire should be inserted all the way
into the terminal block.

* Attach the wire to the terminal block
directly, without using a solderless
terminal, etc.

Insert the wire into “part b” while pushing in “part
a” of the terminal block with a screwdriver.

Flathead screwdriver

Terminal block

2 When the wire is inserted to the end, remove the
screwdriver.

Lightly pull the wire to make sure it is
fixed firmly.
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Basic Operations

This chapter describes the basic operation flow of
LS-Navigator2 from the startup and the basic operations of
the display panel.

Basic Operation FIOW..........ccccccmririiiiiiieeeeeeeneas 3-2
Basic Operations of the Display Paneil................... 3-3
Basic Operations of LS-Navigator2....................... 3-15
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Basic Operation Flow

Basic Operation Flow

The following part describes the operation flow from the startup of LS-Navigator2.

=

Connect the LS-9000 series with a personal computer or the display panel.
11 “Connecting the controller and the PC” (page 2-25)
[[1“Connecting the controller and the display panel” (page 2-24)

-

Set up the target to be measured
[T1“[Basic settings] Tab: Set Measurement Target” (page 5-21)

3

suonesadQ aiseg

Set up where to display the measurement (OUT)
[[]“[Basic settings] Tab: OUT Setting” (page 5-32)

-

Set up other functions as needed.
115 Program Setting” (page 5-1)

-

Monitor the measurements.
[11“6 Checking the Measurement Results” (page 6-1)
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Basic Operations of the Display Panel

Basic Operations of the Display Panel

This part describes the basic operations of the display
panel.

Basic Operation of Setting

B Using Shortcuts

You can use the shortcuts combining the [FUNC] key
and the numeric keys on the display panel. The screen
can be switched using the shortcuts.

Bl Selecting Items Operation Screen
On the display panel, use the [A], [V¥], [«], and ] keys [FUNCJ+[0] Operation setting screen
to move the cursor and use the [ENT] key to select the
items. [FUNCI+[1] Program switching screen
. . [FUNCI]+[2] Display setting screen
B Entering numeric values — — :
) ) [FUNCI+[3] Light intensity inspection screen
To enter numeric values, operate the display panel as
below. [FUNCI]+[4] Display OUT selection screen o
. . . Q
Position display head selection 73
1 Use the [4] and [»] keys to place the cursor onto [FUNCI+IS] | reen o
any digit to which you enter the numeric value. " ) ) 8
' [FUNCI+[6] 2D position display setting screen ®
Q
our N 2 TS - <) ([E (o™ + i =
S A rar 2r ) [FUNCI]+[7] Tolerance setting screen g
— o P AL 5 [FUNC]+[8] | Area calibration screen o
¥ 2 | [FUNCJ+[9] | OUT scaling screen
— [FUNCJ+[-] | Light intensity calibration screen
o [EF e
ooo gho O ZERO

The selected digit blinks.

Use the numeric keys to enter the numeric

values.

[ Reference ) * Pressing the [ZERO] key enters "0" in

all the digits.

* Pressing the [RESET] key restores
all the digits to the last values before

change.

* Press the [-] key to enter a negative

value.

After changing the value, press the [ENT] key.

The entered numeric value is fixed.

ouT - - - - aHi (o TM
ACArIrrry s
== [ IO o I o I o Iy o iy o
e )
o =1
aGo
D 50 Jem)
rur =
oGo
i) i JemE)
[our =
oGo
ooo gho O ZERO
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Basic Operations of the Display Panel

Screen transition

Display setting screen

S
COISPLAY

C

3 CSINGLE

© {

Q

(7]

o 1

° [FUNCI*2] | ['select [SINGLE] | Select [MULTI] |

5 e

S i v

e ! Single OUT setting Multi-OUT setting
1
I U - - -
o S00000 OO on
I | (= = = = = =
G B00000 150000
I | (= — =
. S50000 3 500000
1 ar = = ar
G 9S0000 Oy - - - - - -
1
i Measurement display screen

| [FUNC]+[0] | | [FUNC]+[1] | | [FUNC]+[3] | | [FUNCJ+4] | | [FUNCJ+[5] |
Set up the operation ] f Light intensity inspection ] [ Position display head
settings setting selection screen

[ T T T g
SETTING

, v , v
Program switching screen Display OUT selection
screen
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Display Reference
Display setting [ “Display Setting Screen” (page 3-8)
Single OUT setting 11 “Single OUT Display” (page 3-6)
Multi-OUT setting 1 “Multi-OUT Display” (page 3-6)
Set up the operation ) .
settings [[] “Operation Setting Screen” (page 3-7)
Switch the Program ] “Program Switching Screen” (page 3-8)
Light intensity inspection setting [ “Light Intensity Inspection Screen” (page 3-9) 3
Select the display OUT (11 “Display OUT Selection Screen” (page 3-9) é,",
Position Display Head Selection (] “Position Display Head Selection Screen” (page 3-10) g
2D position display setting [I1“2D Position Display Setting Screen” (page 3-11) §
Tolerance setting ] “Tolerance setting” (page 5-50) g
Calibration setting [ “Registering the calibration setting” (page 5-56)
Scaling setting ] “Register the scaling setting” (page 5-61)
Light intensity calibration [ “Performing calibration of received light intensity” (page 5-71)
| | | | |
| [FUNC]+[6] | | [FUNC]+[7] | | [FUNC]+[8] | | [FUNC]+[9] | | [FUNCI+[] |
Tolerance setting screen ] Scaling setting screen

r v r v r v 2
2D position display setting Light intensity calibration
screen screen

o0 POs B
CAXTS
COENTER
CRANGE

CLHERT =
T. T

T HEAD |
(i

—| [ESC], or [ENT] after all the operation has completed. l
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Basic Operations of the Display Panel

Description of Each Screen B Multi-OUT Display

H Single OUT Display

When using the single OUT display, the main display
section displays the OUT value on the top column

and the associated tolerance threshold values in the
following columns.

You can input a signal to the selected OUT by pressing
the [TIM], [ZERO], or [RESET] key.

@ Switching the tolerance threshold value to be
displayed
When the tolerance mode to be displayed is [Threshold
value], you can switch the display of the tolerance
determination threshold value by pressing the [A] or
[¥] key.

T Corararararas e
un; __', '__' '._' '..' '-_' '._' i‘
Ty Corarararar)e e
= LLL L LI L LS oy

o
E]
=

O ZERO

o
E]
=

O ZERO

O 7ERO

O 7ERO

O 7ERO

) o o o
= = E] E]
= = = =

© ZER0

@ Switching the control group for the target to be
controlled

You can switch the control group by pressing the [« or

] key.

L [
e Q@D O [
ilelelele

3

/

W The input targets when [TIM], [ZERO], and
[RESET] keys are pressed depend on the
control group which OUT display belongs to.
SYNC
The signal is input to the synchronized OUT.
ASYNC
The signal is input to the OUT displayed in
the single OUT.

When 4 OUT’s have been selected, the main display
will show the OUT value and the associated input
statuses.

You can input a signal to the selected OUT by pressing
the [TIM], [ZERO], or [RESET] key.

@ Temporarily displaying the tolerance threshold

value of the displayed OUT

Pressing the [ENT] key temporarily displays the
tolerance threshold value of the displayed OUT. The
screen returns to the OUT display screen in 5 seconds
or by any key operation.

Reference value mode
The displayed values are the upper limit, standard, and
the lower limit from the top.

T L T rarar n“n]?u
= L SN Ty oy o Iy o Y [ e
N rararl ] 57 |er)
00D ' "' "" "" "" "" i

(o 7m0 )

[[] “Ref. value” (page 5-35)

Threshold value mode

The values displayed are, from the top to the bottom
columns, the most upper limit, upper limit, lower limit,
and most lower limit values.

OHi o TM

u cCorararanri t“t] s |
ﬂ! -.', '.-' L.' L.’ '.-' L.' i
™S CCCorararir ]—

= el N LV LV LS LSS o
"3 LIC- T u"n]ﬂ

00D " "' "J "" "" "J i
™0 AT rarara ] 5 e
(. (R O I |

] “Threshold” (page 5-35)

@ Switching the control group of the target to be

controlled
You can switch the control group by pressing the [«] or

] key.
| [E—

PROGRAV O SYNC O ASYNC . @
D y -

|

Eﬁ
\

/
©O
©O

(©
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Basic Operations of the Display Panel

reference J 1 D€ input targets when [TIM], [ZERO],

and [RESET] keys are pressed depend on
the control group which the selected OUT
belongs to.

SYNC

The signal is input to the synchronized OUT.
ASYNC

The signal is input uniquely to the OUT
selected by the multi-OUT.

Hl Operation Setting Screen

This section describes how to apply the settings to the
controller.

1 Press the [FUNC] key and then [0] key.
The setting item selection screen appears.

S e el i e il Y i =y [
' ' -‘- ' \' L-' 1 O ZERO

CoCa s
_ I Al

00D ou O ZERO

"
‘~'
‘-
"

-

o TIM

oo [=]11 O ZERO

ouT i (o TM

T FI EIEI
(@)

suonesadQ oiseg

ooo [=]18 O ZERO

2 Press the [A] or [¥] key to select the item you
change the setting, and then press the [ENT] key.
The selectable items are the following:

* HEAD (Head setting)

* TARGET (Target setting)

* OUT (OUT setting)

* COMMON (Common setting)
* 10 (1O setting)

» STAT (Statistical setting)

* ENV (Environment setting)

* APPLY (Apply the settings)

peference ] Please refer to the following items for
details on each setting item.
[IJHEAD (Page 3-10)
[TJ TARGET (Page 5-21)
1 OUT (Page 3-6)
[J1 COMMON (Page 5-62)
1110 (Page 5-89)
[[1 STAT (Page 5-52)
JJENV (Page 7-8)

3 Select [APPLY] after completing the settings.

OUT t: :: .'- -'- -'. '\ ' '-: EEE o TIM

= AL ! LN o

GUT - —— o (o M)
CICILIL v 4

= 1 L. ! E

[ovr =5
o600

D 5t Jem)

=5
[=]<0)

00D i O ZERO

Select [EXECUTE] to apply the settings to the
controller.
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Basic Operations of the Display Panel

Bl Program Switching Screen H Display Setting Screen
This section describes how to switch the program used This section describes how to select and change the
for the measurement. display mode of the display panel between "Single OUT

display" and "Multi-OUT display".
1 Press the [FUNC] key and then [1] key.

[PROGRAM SELECT] appears and the PROGRAM 1 Press the [FUNC] key and then [2] key.
display blinks. The display setting screen appears.
oUT '-1 '-:' '-1 '-- '--' '-J '\" Eai o TIM ot -'-' -'- t: '::" ':J \, ] EEC o TIM
Ll [ m = S e e I DY S I i
S
o = TN TN I
2 ‘s = L INMLIL, L ERllo=s
2 = e ]T
B Y 20 Je=) ‘= Bl
3 \ PROGRAM ) @ T asvne
3 S Q@@
a 7 = ~N 2 Press the [« or [p] key to change the display

‘ arsass setting.
The items you can select are:
* SINGLE (Single OUT display)
[[1“Single OUT Display” (page 3-6)
e MULTI (Multi-OUT display)
] “Multi-OUT Display” (page 3-6)

2 Press the [A] or [¥] key to select the program
number.

0 to 15 are available for the selection.

Press the [ENT] key.

P the [ENT] key. 3
3 ress the | Jkey The display setting turns to the selected one.

The program changes to one selected at the
PROGRAM display.

" I | o0
= = LLLILIVIE o)
"2 B ninlEic=
00D ! "" "" ""
OuT:, ' ' 1 '--
oD ! "" "" "‘ m

oUT o ™

i) (o zr0)
it i O SYNC [ ASYNC
@ —
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Basic Operations of the Display Panel

H Light Intensity Inspection Screen H Display OUT Selection Screen

This section describes how to display the intensity
distribution of the received light of the specified head
on the main display. One "-" shows the light intensity

@ Single OUT Display

of 5%. On this screen, you can check the 40 to 100% 1 Press the [FUNC] key and then [4] key.
intensity of the received light. The display OUT selection screen appears and the
95 to 100% intensity 70 to 75% intensity OUT number blinks.
of the received light of the received light | .
\ (U ', ’g:IH o TIM
i i Sl AN Ellcras)
[P e — p— _,gtlo KO_U‘.’_: ]T 3
— = (=T}
i i i a0 | 2 e
= oo oo oo oo oo (oe)== ]G ouT'U [EF ) g:
( = == | ==| == == ==|==== [0 ) 1 ]Efg (7}
e g Bindiindiioind Boid i =0 ey &
e oo oo oo oo oo |[oe|ee |5 =) o ]w 8
—_— 0Go
e e i e i - & il o
e oo (oo oo oo oo |eo=]ee (50 [c@0) g-
>
(7]

2 Press the [A] or [¥] key to select OUT to be
1 Press the [FUNC] key and then [3] key. displayed, and then press the [ENT] key.

The light intensity inspection screen appears.

\ rint The OUT numbers not set cannot be

ouT —-—- e —-—-— e ahi (o TIM

oH [—J
e = o oo IlIEES selected.
aLw
- oo oo - oo oo = O ZERO
\__00D (oL
ouT - wew e -—- e e OHH o TIM
=1
- e -a - - e - e - e [=[c0)
aLw
D\ == oo oo - oo oo =m O ZERO
o —e == == e e = (07
=1
- - e - - e - - e [=1co)
oLw
D\ == oo oo - oo oo = O ZERO
— ————
oUT - e e e eoe e D:‘H
B
- -a - - o - - e oGo
aLw
00D -a» -a» -a - o - - o [=118 O ZERO

2 Press the [4] or [»] key to change the head to

display.
POSITION
—or [
N
%
sorron Head number of the
@ 2[@&H—selected head

—HEAD —

The light intensity inspection screen for the head
selected appears.

3 Press the [ESC] key.

The light intensity inspection screen returns to the
last screen.

The light intensity that the display panel
" can display is 40 to 100%. To check the

status of the received light in more detail,
use the target viewer.
[[] “Target Viewer” (page 6-14)
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Basic Operations of the Display Panel

@ Multi-OUT display H Position Display Head Selection Screen
This section describes how to check the position of the
1 Press the [A] or [¥] key to select OUT whose target. An area where the target exists appears in red
display OUT is changed. and the other in green.
ot P 'w o TM
| g 1 Press the [FUNC] key and then [5] key.
00D & . . . . .
— SR The indicator at the position display blinks.
- R POSITION
L] ) Lo (e z0) ToP ;
s R TIE
3 | 5 Hl——Blinking
() oy (oo ) -
o ErRpcam, s
m EIEII; i O ZERO + g
QO -
o -
o =
@) =
bl 2 Press the [FUNC] key and then [4] key. =
Q The display OUT selection screen appears and the g §
g' OUT number blinks. |3|
brd (ET ; ’ H‘ o M —HEAD —
s 5 Jem
Nom——* ErR[CEIR)
! - ’ E“ 2 Press the [«4] or [p] key to select the head to be
/_Tu’o Ny EIS | CYETN) displayed, and then press the [ENT] key.
(e ERpcam) "
:': ] = The position of the target of the selected head
> 50 Jem) appears in red.
OUT' | ] POSITION

3 Press the [A] or [¥] key to select OUT to be

displayed, and then press the [ENT] key. £ Target

—_—
L mmmmmn | T

\ it ° The OUT numbers not set cannot be

selected.
* You can hide the measurement values &
by selecting blank. soron. [
0 o@z=L Head number of the

=== selected head

When t.he .sellected head dogs not exist,
the entire indicator appears in red.
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Basic Operations of the Display Panel

B 2D Position Display Setting Screen \ ront *®When any OUT not used is selected,

This section describes how to select the OUT numbers the OUT does not appear in the 2D
to be respectively displayed on the X and Y axes in the position display.
2D position display. *When [-------- ] (OFF) is selected for the
X axis, the 2D position display is limited
1 Press the [FUNC] key and then [6] key. to on the Y axis.
The 2D position display setting screen appears. * When [-------- | (OFF) is selected for the

Y axis, the 2D position display is limited
to on the X axis.
*When [-------- ] (OFF) is selected for both
the X and Y axes, no OUT appears in
2 Press the [A] or [¥] key to select [AXIS], and the 2D position display.
then press the [ENT] key.

@ Selecting OUT to be displayed on the X and Y axes

W

w
(am (o ™™ I
' " " J" N .’ St 5 Press the [A] or [¥] key to select [CONTINUE], 2
L == and then press the [ENT] key. o
[ :' \’ -- t- g‘ = ouT - - - - (@ (o ™™ .‘3
g .!. -J S '.3 ] -3 I~ "l v = S
e = -— e ﬁ-o TiM 0D \—== == -- s i o
' ' '\ ' [ '-- '-:' EEE ouT 'nT a
L- Co0N 0 220N Bl s 1
— ERCD) 5t Jem)
le"\:. FANLaE- 2% | e BN ENTETHE
— — lml_.lll\ll_l_l\ll__ll__ e
The X/Y axis selection screen appears. LN T 7T s
ooo ' ’\ -'- ' i O ZERO
3 Press the [« or [»] key to select [AXIS], and then
press the [ENT] key. The screen returns to the 2D position display setting
——— screen.
L20 POS T
uuo e —— R —— i .
o] = SR 6 F_ollow the steps 2 to 4 again to select OUT to be
- =© displayed on the Y axis.
- I 2 Jemy

|

g:‘H o ™M
\/ \'/ n
Lo

’ \ gll O ZERO
OHH
[=1]]
[=]ce)
aLw

O ZERO

00D =L

;

)
=
=

The X axis display target OUT selection screen
appears.

4 Press the [4] or [»] key to select OUT to be
displayed, and then press the [ENT] key.

(ari (o ™
b -Jl" - ’gzg
'.- Ll L -J =
e
e Y s N/ ] o
- e - - oGo
Lm' A E
oGo
5 su
f— )
RITENE =
| | 5 |em)
ooo - LA =TT O ZERO
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Basic Operations of the Display Panel

@ Setting the center positions of the X and Y axes

2 Press the [A] or [¥] key to select [CENTER], and

then press the [ENT] key.

position for the Y axis.

L y Caras.
g T I il W

o M

Example:

O ZERO

Y A
Ln (i

o M

O ZERO

"l"l\
L. L2

O ZERO

L:_:H_J NI S
FSrTeN LIS

n]
E3
o o o
=) =l =]
3 = =

The X/Y axis selection screen appears.

3 Press the [«] or ] key to select [X], and then

press the [ENT] key.

@ Setting the display ranges of the X and Y axes

You can set the ranges of the X and Y axes in the
2D position by +.

CENTER (X): 0 mm/RANGE (X): 10 mm
CENTER (Y): 10 mm/RANGE (Y): 20 mm,

the 2D position displays the information below:
X axis: +10 mm, and
Y axis: -10 to 30 mm

6 Follow the steps 2 to 4 again to set the center

Press the [A] or [¥] key to select [RANGE], and
then press the [ENT] key.

=

] _J n“l

Al _'l

Ldd Pl

(OH )
oHl
oco

LA

N\ N
]

=1

(au J(o zERo

T

B
L" ConNtTCo0D
L. 2N

(oH )
oHl
oGo

[

-

__ Jj—Jf|j—
o
E
E

NG LD 0D
[l AV el

oo

o

(au J(o zro OuT

[
VIKYZ
EP

R

[=L0]
oHl
(=19
o
ouw J

O ZERO

ouT

00D

(aH )
oHl
=19
o
o J

o o o o
E] E] o o
= = = =

O ZERO

The X axis center position input screen appears.

4 Use the [4] and ] keys to switch the digit to

enter, the numeric key to enter the
then press the [ENT] key.

FY N a2

CaINIIS Lo

) ol|[fe ol||fe ol||fe o
5] =2 & =5 =5 =
3 H||E =||([3 HlIE =

The X/Y axis selection screen appears.

Press the [4] or [»] key to select [X], and then
press the [ENT] key.

values, and

20 P05 B
Lr"wuu H

L i Cara s,
g T R il O

O ZERO

L:“ [y l\l'l' [l i
L_ L ISR

\/ N/
/\ !
ooo

O ZERO

OuT

|
N2 IC J o

J

|

ooo

ERO

) o)||fe ol||fe ol||(e )
] || & =|[|| = =11 E]
3 =& H =S =

O ZERO

B o o o o
o = = = =
3 = = = £

5 Press the [A] or [¥] key to select [CONTINUE],

Use the [4] and ] keys to switch the digit to
enter, the numeric key to enter the values, and

then press the [ENT] key.

The X axis display range selection screen appears.

o TIM

o TIM

O ZERO

O ZERO

o TIM

ONE ClEEmE e

O ZERO

and then press the [ENT] key. L,:_‘ ol ::’ :_:' _J ] 2%

b cara s =0 | INI. Lo v/ ER

LL- N e W] = Ll" rN LI e - X ’i

= - N M]%

5t Jem) — ) 1) 15 ]

i -- -- -- W OUT - - - - - - - (ami)

1N NED LT 2 1,31111:1:111]:,@;

Ll__ LN 0 .!. PN e [ Iy o o o o Wy =
Ll" \v T T £
ooo /\ .'. ' Eho O ZERO

The screen returns to the 2D position display setting

screen.
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Basic Operations of the Display Panel

5 Press the [A] or [¥] key to select [CONTINUE], B Key Lock Check Screen/Password Entry

and then press the [ENT] key. Screen

fll —amn [ ER= @ Locking the keys

lambe A T LS 5 e

D = 1 Press and hold the [LOCK] key (2 seconds or

L= % more).

i 'l“ 'l“'v 'l\\'l ';l' ';!' 'l\\'l,l :'l:: 1 The keys on the display panel are locked.

\_0oD — == — i PROGRAM

(—es — SR G ) @ene ) ®

| ISR VA ) e D

Y el SO A | = Jemny 3
O func A

The screen returns to the 2D position display setting [.—)l‘@%@” :

screen. 10c ) @ | — o

Lighting on
6 Follow the steps 2 to 4 again to select the display

range for the Y axis. While the keys are locked, the [LOCK] button lights

up in red. When you operate any key while the
keys are locked, the key lock confirmation screen

suonesadQ oiseg

appears.
7 After setting the display OUT, the center CrRICEI)
positions, and the display ranges for both X and 5o
Y axes, press the [A] or [¥] key to select [EXIT], a0 :i
and press the [ENT] key. Ls 02 v V2 [ i Y =
[ K o I | s L. g jean
(oo - - - - (o (o ™ D) —
\ =] OUT 3 - - - (ar (o v
e I e = r e B
- = = B) e LSLTNL. A e
Ut = — 'ﬂ‘-o TIM
e 5 Jem) L 90
((— m 00D (ouw J(o R0
TS LAINET TN S
ﬂL-L"'V' _'_'\"__'L_ i‘
S Y2 il o
) "‘ a "‘ ! im

The settings are applied to the 2D position display,
and the screen returns to the 2D position display
setting screen.

[ Reference, ) * Even when you switch the program, the
2D position display settings are held.
* The 2D position display settings are
initialized only when:

* the minimum display unit is changed
in the current program,

* the minimum display unit is different
from the one for the switched
program, and

» all the settings of the controller are
initialized.
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Basic Operations of the Display Panel

@ Canceling the key lock (when no password is set.)

1 Press and hold the [LOCK] key (2 seconds or

more) when the keys are locked.
The key lock is canceled.

@ Canceling the key lock (when the password is set.)

1

N

Press and hold the [LOCK] key (2 seconds or
more) when the keys are locked.

The password entry screen appears.

Enter the password by the numeric keys.

TN T = |
LJ PN L s e

| -Ja..: NI e
- i ' A N =i

ouT E:\H
ooD ‘_gﬁ)

ouT W

2 N2 Nz oMz s
- /AN /N /N /N = (cz0)

The key lock is canceled and the last screen
appears.

The password can be set only from LS-Navigator2.
[T “Password” (page 7-7)

B Buzzer Setting Screen

This section describes how to set the ON/OFF of the
buzzer during the operation of the display panel.

1

2
3
4

3-14

Press the [FUNC] key and then [0] key.

Press the [A] or [¥] key to select [ENV], and then
press the [ENT] key.

Press the [«] or ] key to select [BUZZER], and
then press the [ENT] key.

The buzzer ON/OFF selection screen appears.

5 Use the [A], [V], [«], and »] keys to switch the
buzzer setting.

[l 'l' TN
[ o I I N IV I x|

NED/
I N

5
E

Lo _
EII]D' '

ouT ':: " '
L. I N

ooD =)

e Jjj—Jf—
[u [
5 H
E3
) ol||(e ol||fe ol|[fo )
= =11/ Z||([ = =1 (1 E]
3 H || H|E] =3 =

—_—
(]

'

S
O

)
t—-
L
==
"

.‘

"

6 Press the [ENT] key.

B All Setting Initialization Screen

This section describes how to restore all the program
and environmental settings to the factory default.

Reference ] 10 initialize only the program (restore to the
factory default), please read [] “Initializing
the program setting” (page 5-19).

1 Press and hold the [ESC] key and turn on the
power.

The all setting initialization screen appears.

TNTT R 5]
(X I R I o O

[T} -- o ‘mo .

D

H

:
o] (o]l[fe ol||fe olllfe] [eo
=] I ] | =2(|[= =lE |2
3l |E|3 HI|IE H[EE

T ENET ""EI]::;

S oA N g SO IO N B e | T
(W FTCANIFT LD ]?
\__0om L',"\'L-L-L- i

2 Press the [A] or [¥] key to select [EXECUTE],
and then press the [ENT] key.

Initialization starts up, and after the initialization the
completion screen appears.

£

Ny N L L

-- N ' -- --]’Wonm

o TIM

O ZERO

o o|||fe o
= =[5 o
= =|[||3 3

O ZERO

3 Press the [ENT] or [ESC] key.

The screen returns to the measurement screen.
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Basic Operations of LS-Navigator2

Basic Operations of LS-Navigator2

[Open setting file]
StartuP The [Open file] dialog will appears. The setting file
This section describes the procedure for starting up stored in the PC beforehand is read.

LS-Navigator2.
avigator Reterence ;) For details, refer to []] “Reading Setting

1 Double-click the [LS-Navigator2] shortcut icon File” (page 3-18).

on the desktop or select the start menu — [All

Program] — [Keyence Applications] — [LS- [Monitor controller]

Navigator2], to start up the software. The main window appears and monitoring starts.
The current settings of the controller is read.

For details, refer to []1“6 Checking the

Measurement Results” (page 6-1).

W

W

i Q
This screen appears. [PC communication set] 2
PRISNS The [PC communication set] dialog appears. 'cso
(]

Confguration softvare For details, refer to [[1“PC g

LS-NavigatorZ communication configuration” (page )

LS-H2 7-2). @

Ver. 1.3.0.0

R \ pat When the check box of [Do not show

again] is checked, the startup menu does
not appear at the next startup.

To show the startup menu at the startup,
refer to (] “Displaying the start-up menu”

The startup menu appears next.

2 Select the items to be set.

(page 7-19).

* New setting
* Read from controller
¢ Open setting file 3 Perform some operations such as displaying
* Monitor controller measurements, communicating the setting
* PC communication set parameters, and saving and backup of the setting
LS-Navigator 2 = file.

> PC communication set... [ Prosrom setting =l =

OUT setting
[CHead order ] [Target order] @ Min display unit (0.00001mm_v] @ Tolerance mode

|
\@“Tl Read fiom contraler... l
|
|

\ Lgl‘] Open setting file... F Add target % Delete OUT EdtOUT kst
ouTL
ouT oeme oot
’ } Monitor controller Calculation method @ Select target Target 1 -
No calculation
ined calc.
[] Do not show again
. Qoffser mn
[New setting] @ ezsurs moce
i Orer Averagng tmes
The [Program setting] screen appears. e o
. « . standard / Ref value | 10.00000 S
| [reterence ] For details, refer to [T “[Program Setting] owrale Lot mm

Screen” (page 5-17).

[Read from controller]
[Program setting] screen appears.
The current settings of the controller appear.

For details, refer to [T] “[Program Setting]
Screen” (page 5-17).

Reference; ) For details, refer to ] “[Program Setting]
Screen” (page 5-17).
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Basic Operations of LS-Navigator2

Shutdown [l Sending/Reading Settings

This section describes the procedure for exiting LS- B Sending the settings to the controller

Navigator2. This section describes the procedure for sending

(applying) the program settings created with LS-

1 Select the [File] menu and then [Exit] to exit LS- Navigator2 to the controller.

Navigator2.

PFE) edt  Dispey  Communicatior 1 Display the [Program setting] screen and set up
f&  Mew setting... the program.

Change the settings arbitrary.

& Open setting file...

J,i,‘ Open storage file... For details, refer to [T “[Program Setting]
Screen” (page 5-17).

3

Open window layout file...

Save window Ryout file...

2 Click the [Send to controller] button.
Exit e

| &

s =]
Send to controler |ead fiom controller Save setting fie

Open setting file

The measurement screen closes and LS-Navigator2
exits.

suonesadQ aiseg

IT setting
¥ in display unit [0.00001mm _~v] @ Tolerance mode (Refvalie
 Add OUT ] [%Deleteout | [ Edt OUT lst...
uTL

OUT pame

ouT_o1

Send to controller | s @ s e

® No lcubtion
Combined calc.

©® Average

@ offset 0.00000%] mm
@uesre mote
@ Tolerance —— tigh value mm

Standard / Ref value | 10.00000
Low value -1.00000

mm
mm

Optional
setting...

The sending completion dialog appears.

3 click the [OK] button.

The items set on LS-Navigator2 are applied to the
controller.

@ Settings have been sent.
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Basic Operations of LS-Navigator2

Bl Reading Settings from Controller Saving and Reading Setting File

This section describes the procedure for reading out the
settings of the controller.

Saving the setting file

This section describes the procedure for saving the
created program settings in a file.

1 Display the LS-Navigator2 screen.

2 Click the [Read from controller] button.

e |

Fle Edt Depay Communiaton Enveonmentsettng Language(l) Heb

1 Display the [Program setting] screen and set up
the program.

00: PROG_00

Change the settings arbitrary.

For details, refer to []] “[Program Setting]
Screen” (page 5-17).

W

2 Click the [Save setting file] button.

T program se

A 4 £ B
Send to controller Read from controler | Save setting fle | Open setting fie

00: PROG_00 -l e Ngrmis..

Basic setting | Calbration, Scaing | Common setting

Set measure target

suonesadQ oiseg

OUT setting

T 1) 0 Tk e

Head 1 ¥ Add target out | [ EdtouTist.. |

: -
Target 1| Outer diameter E’.‘E
Save setting file [ree

© Combied cak.

[Program setting] screen appears.
The program settings set in the controller are read

and reflected to the [Program setting] screen.

© Average

= m
- S—

@ =]
Send to controller Read from controller Save setting file | Open setting fie

Edit program lst...
@ Tolerance —— High val 1.00000
Basic setting | Calbration, Scaling | Common setting | Setting st igh value [ mm

Set measure target OUT setting
(CHeadorder] (Targetorder] @ Min dspiay untt (0.00001mm ~] @ Tolerance mode [Refvae v

[ =AddouT ] [ % DeleteoUT | [ EdtoUTst...

Standard / Ref value | 10.00000%] mm

Low value -1.000007%] mm

Optional
settng...

ouT1
OUT name ouT_01

Calculation method @ Select target Target 1 -

® Mo clcubstion

ombined calc.

The [Save as] dialog appears.

@ esar mode.

5 As

@ Tolerance — Hgh vakie [ 1.00000%] rom () [ tbrares » Documents » « [ 43 || Search Documents o]
Standard / Ref value | 10.00000] mm
Low valse 00000 ] mm Organize v New folder E=e (%]

setting... T Favorites Documents library

Includes: 2 locations

@ome - 3 Enter the file name and click the [Save] button.

Amange by: Folder *

I Desktop f— .
(54 Libraries
[%) Documents b Fax
E| My Documer| . My PaperPort Documents
J! Public Docur| 1 MyWebPages
o Music J Scanned Documents
[ Pictures
B Videos
«d Homegroup
B sew
1% Computer
PO ) P — ™
File name: | | s

Save astype: [LS-Navigator 2 setting file("sps)

(= Hide Folders

The setting file is saved.
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Basic Operations of LS-Navigator2

Reading Setting File Bl From Main Screen

M From Startup Menu 1 Select the [File] menu and then [Open setting

file].

1 Click the [Open setting file] button. Edt Deply Communicatiof
L Navigator 2 Tl Mew setting...
————— 1@ Open setting file...
|@ Mew setting... I £c CI =

= Open storage file...

’ @EJ-\] Read from controller... ‘

[ L@ Open setting file...

P> Monitor controller |

50 1m0 shom a0 The [Open] dialog appears.

Open window fayout file...
l] Save window layout file...

3

Exit

2 Select the setting file and click the [Open] button.
|

@@v@ » Libraries b Documents » + [ 3| [ Search Documents 2|
2 Select the setting file and click the [Open] button. P =+ 0 @

K Favocles! Documents library Amangeby: Folder *

Includes: 2 locations

The [Open] dialog appears.

suonesadQ aiseg

g@ﬂ@ » Libraries » Documents » + [ 43| Search Documents o B Desktop o =
— G Libraries

Organize v New folder =~ 0O @ 5 Documens L Fax

) g o Ji My PaperPort Documents
¢ Favorites Documents library PO e~ E| My Documer i

Includes: 2 locations 4 Public Docur] W o
e Ji Scanned Documents

M Deskiop Name = =3

& Libraries & Pictures

|| Documents. L Fax B videos

E| My Documer | My PaperPort Documents ¥ Homegroup

J! Public Docur| & MyWebPages B s
o Music J! Scanned Documents 18 Computer
[ Pictures & 2win7uit ()
I e ) .

@ Homegroup

. File name: + _[15-Navinatar 2 setting file("lsp +
S Computer Cancel
nﬁzv\:n;uu(c) : i
T ——] 0

Flemame | i oo s e ) The [Program setting] screen appears, to which the
o] content of the setting file has been applied.

The [Program setting] screen appears, to which the
content of the setting file has been applied.
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M From [Program setting] Screen Displaying Objective Screen

1 Click the [Open setting file] button. You can display eaph screen to check the measurement
results from the [Display] menu.

[ progrom setting
40 a £ B 7] .
Send to controller Read from controller Save setting fi| | Open setting file 1 SeIeCt the Screen name to dlsplay from the

[Display] menu.

00: PROG_00 ~f  Edr progrem
Basic setting | Caibration, Scalng | Common setting | Setting list
Set measure target OUT settin

E=re (e

¥ Add target I Edit OUTlit... |
Target 1 | Outer dameter x

Open setting file | |mwe

The screen being displayed has the [ icon
displayed at the left of the screen name.

When an image in the sub menu is displayed, the
icon appears at the left of the screen name.

© Average

3

LS-Navigator 2
@ offset - File  Edit Communication __Enwvironment setting___ Lanau
@ preasure mode Head information 3
O 00: PROG_C
@ Tolerance — High vaue 1.00000/%] mm Head 1 M v  Display measurement value
standard / Ref value [ 10.00000(] mm B -
Lowvalie L0000 mm Total judgement

o

suonesadQ oiseg

11 Trend graph
Pause Data storage
The [Open] dialog appears. Oval display
2D position display >
2 Select the setting file and click the [Open] button. Display stat process '
SPC v
ToaTilTroTy
v@ » Libraries » Documents » ~ [ 49 |[ Search Documents 2]
Organize = New folder v O @ Display terminal status
¢ Favorites “~ Documents library P e
Includes: 2 locations
e N": . [ Jreterence, ] FOr the details of each screen that can be
Blocomers | 5 e displayed from the [Display] menu, refer
F| My Docummer .
leata| I s el to [T “Measurement Screen Outline and
& Picures Switching Screens” (page 6-2).
B Videos
& Homegroup
-
8 Computer
& 2:winTUlt (C)
B ST — ;
File pame: « _[L5-Naviaator 2 setting file(*Jsp +
Cancel

The content of the setting file is applied to the
[Program setting] screen.

- LS-9000 Series User's Manual - 3-19



Basic Operations of LS-Navigator2

How to Use Help

Tilt correction ) ON @ OFF
@ Delay i Timas
@ Medin fiter OFF v

@)

3

(1) [?] Icons
By clicking the [?] icon at the left of the item name,
descriptions of the item appear in the help display
area of (2).

suojesadQ oiseg

(2) Help display area
When the [?] icon is clicked, descriptions for the
function appear.

(3) [More detailed] link

By clicking the link, more detailed description of the
function appear in a new window.
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This chapter describes how to set measurements.

Easy Setting Guide

Flow of Measurement............ccccvrmiiiinennnsnnnnncanee 4-2
Outer Diameter Measurement (1 head)................... 4-4
Outer Diameter Measurement (2 AXeS) ....ccccveuenee 4-5
Outer Diameter / Width Measurement (Large
Diameter Measurement by Using 2 Heads)............ 4-6
Inner Diameter / Gap Measurement...............cccece... 4-7
Outer Diameter / Runout Measurement.................. 4-8
Edge Position Measurement .............ccccoeneirnneenn. 4-9
Edge Position Measurement

(Transparent Target)..........cccevemnveminensnsnnnnssnssenns 4-10
Pitch Measurement..........ccccocmiiininnniinnnncsne i 4-11
Group Determination...........coccriiiieeriiiicnnnccseeennas 4-12
Statistical Processing ......cccccceeevmeerriiscccsseeeeeennnn. 413
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Flow of Measurement

Flow of Measurement

1 Select the measurement type in the measurement setting.

On clicking the [Add target] button, the [Target] window appears.
Select [Top edge] and click [OK] button.

) Program setting B
= 3 E
4 2 )
Send to controller Read from controller Save setting file Open setting file Help

%: PROG.00
Basic setting | calibration, Scalng | Gommon setting | Setting st
Set measure target OUT setting

M Target order @ Min disply unit |0.00000mm ~| @ Tolerance mode
dd target . - Add OUT [ % Delete oUT | [ Edit OUT lit...

Target 1 | Outer diameter Target

Head 2 + Add target

Head 3 + Add target

Head 4 + Add target

ftrafine outer DIA
ltrafine gap

) T%-Rx Pos

(2 Center position

Edge (pitch) number

E] Optional setting

2 Select the OUT number to display the measurement value.

On clicking [Add OUT], [OUT2] is displayed.
Select [Target 2] for OUT2 target measurement.

i) Program setting = B [
) ] T, |
4 k2 &
Send to controller Read from controller Save setting fle Open setting file Help

00: PROG_00

Basic setting |{‘:-1Iibrat|on, Scaling | Common setting | Setting list

Set measure target OUT setting

M [Targetorder] @ Min disobv unit_[n,00001mm ~| @ Tolerance mode [Refvalue ~

Head 1 ¥ Add target [ +addour || #Deletzour | [ EdtouTlst.. |

Target 1 | Quter dameter

Target 2 | Top edge OUT name ouT_02

+ Add target Calculation method @ Select target l Target 2 - l

+ Add target @ No calculation

+ Add target ) Combined calc.

) Average

@ Offset 0.00000[% mm
@ measure mode

@ Fitter Averaging times

@ Tolerance —— High value 1.000005 mm
Standard / Ref value | 10.000002 mm
Low value -1.00000%| mm
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Flow of Measurement

3 Send the setting to the controller.
Click [Send to controller].

3 2

L

&
tead from controller Save setting file Open setting file

Set measure target QUT setting

W Target order @ vin display unit @ Tolerance mode
[ #AddouT | [ % Deeteout |
Target 1 | Quter diameter ouTL | 2

Target 2 | Top edge OUT name ouT_02

Head 2 + Add target Calculation method @ Select target Target 2 -

Head 3 +| Add target @ No calculation
Combined calc.

Head 4 + Add target
) Average

AN

© wessure moce.

@ Tolerance —— High value 0.50000%] mm
Standard / Ref value mm
Low value -0.50000[2 mm

apino Bunjes Ase3

4 Display the measurement value.
Click [Start monitor] to display the measurement value.

Fle Edt Display Communication Ernuiranmanteattina |3nguage(L) Help

00: PROG_00

ouT3 TIM ® ZERO

Titt
Grid
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Outer Diameter Measurement (1 head)

Outer Diameter Measurement (1 head)

The diameter is measured by one head in one axis.
The measurement result is displayed in OUT1.

The diameter is measured in one axis.

H Setting values

apIng Buiag Aseg .I

Setting Setting values
Setting the Head 1 Target 1 Outer diameter
measurement target
OUT setting OouT1 Target 1

[ “Outer diameter” (page 5-22)

[1]“OUT setting” (page 5-34)
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Outer Diameter Measurement (2 Axes)

Outer Diameter Measurement (2 Axes)

The average outer diameter of two axes is measured.
The measurement result is displayed in OUT1.

X+Y
D=
2

The diameter is measured in two axes.

H Setting values

Setting Setting values
Setting the Head 1 Target 1 Outer diameter
measurement target Head 2 Target 2 Outer diameter
. [Target 1],
OUT setting OouT1 Average [Target 2]

[J “Outer diameter” (page 5-22)

[[] “Combined calc.” (page 5-36)
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Outer Diameter / Width Measurement (Large Diameter Measurement by Using 2 Heads)

Outer Diameter / Width Measurement (Large
Diameter Measurement by Using 2 Heads)

You can use two heads to measure width of a target that cannot be placed between two heads.

The measurement result is displayed in OUT1.

<

H Setting values

When you measure width.

Setting Setting values
Setting the Head 1 Target 1 Bottom edge
measurement target Head 2 Target 2 Bottom edge
] Combined calculation [Target 1] % (-1) + [Target 2] x (-1)
OUT setting OuUT1
Offset Dimension of the master target

Callpratlon gnd Scaling setting Set up as needed.
scaling setting

Bl Steps

1. Set up as above.

2. Place the master target in the measurement area.
3. Perform the auto zero function.

4. Perform the scaling as needed.

1] “Top edge/Bottom edge” (page 5-23)
] “Combined calc.” (page 5-36)
[[] “Offset” (page 5-36)
7] “Scaling setting” (page 5-59)
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Inner Diameter / Gap Measurement

Inner Diameter / Gap Measurement

The inner diameter of the measurement target is measured.
The target is moved and the maximum value of the measurement is measured as the inner diameter.
The measurement result is displayed in OUT1.

M Setting values

Setting Setting values
Setting the Select edge (pitch) number
measurement target Head 1 Target 1 (+1E, +2E)
- Target 1
OUT setting OouT1
Measure Mode Peak hold

(1] “Edge (pitch) number setting” (page 5-24)
1] “Peak hold” (page 5-37)
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Outer Diameter / Runout Measurement

Outer Diameter / Runout Measurement

The target is rotated to measure its outer diameter and runout.
The measurement results are displayed in OUT1 and OUT2.

H Setting values

Setting values

Setting the Head 1 Target 1 Outer diameter
measurement target Target 2 Center position
- Target 1
OUT1
Measure mode Average hold
OUT setting
- Target 2
OouT2
Measure mode Peak to Peak hold

Calibration and

Scaling setting Set up as needed.

scaling setting

H Steps

1. Place the target in the measurement area.
2. Rotate the target, then input the TIMING specified for the swing period to be measured.

Reference ) [ “Set measure target” (page 5-22)
] “Top edge/Bottom edge” (page 5-23)
{1 “Average hold” (page 5-37)
[[] “Peak-to-peak hold” (page 5-37)

4-8 - LS-9000 Series User's Manual -



Edge Position Measurement

Edge Position Measurement

The edge position of the target is measured.
The measurement result is displayed in OUT1.

M Setting values

Setting Setting values
Setting the Head 1 Target 1 Bottom edge
measurement target
OUT setting OuUT1 - Target 1

{1 “Top edge/Bottom edge” (page 5-23)
[J “OUT setting” (page 5-34)
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Edge Position Measurement (Transparent Target)

Edge Position Measurement (Transparent

Target)

The edge position of a transparent object is measured.
The measurement result is displayed in OUT1.

H Setting values

Setting Setting values
Setting the
measurement target Head 1 Target 1 Top edge
OUT setting OouT1 - Target 1
1 0,
Common setting Edge detection Head 1 Edge detection 70% (depends on the
threshold value transparency)

* Change the edge detection threshold value depending on the light volume (light intensity) at the receiver.
The light intensity can be checked using the target viewer function.

[T] “Top edge/Bottom edge” (page 5-23)

[J1“OUT setting” (page 5-34)

] “Average hold” (page 5-37)

] “Edge detection threshold”

(page 5-64)

[ “Target Viewer” (page 6-14)

4-10
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Pitch Measurement

Pitch Measurement

The pitch of the pins can be measured.

The measurement result can be displayed for each pair.

M Setting values

Two center pitches can be measured
simultaneously.

Setting

Setting values

Setting the
measurement target

Head 1

Target 1

Select edge (pitch) number
(+2P, +4P)

Target 2

Select edge (pitch) number
(+2P, +4P)

OUT setting

OUT1

Target 1

ouT2

Target 2

[71“Edge (pitch) number setting” (page 5-24)

[[J “OUT setting” (page 5-34)
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Group Determination

Group Determination

This process calculates a mean value from the measurements of a group consisting of multiple targets, and determines

acceptance and rejection on the basis of the mean value.
The determination can also be made by the maximum or minimum value.
The group determination result is displayed in OUT16.

Acceptance or rejection is determined by the
mean value of 12 shafts.

H Setting values

Setting Setting values
Setting the Head 1 Target 1 Outer diameter
measurement target
OouT1 - Target 1
OUT setting
OouT16 - -
Calculation content Average
. Group calculation Original calculation
Common setting function ouT OouUT1

Calculation point

12 pts (depends on the work point)

* The group determination function is calculated on the basis of the value fixed by the TIMING input.

reference;) [ ] “Outer diameter” (page 5-22)
(7] “OUT setting” (page 5-34)
1] “Group calculation” (page 5-86)
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Statistical Processing

Statistical Processing

From the measurements, the following are continuously calculated: maximum value, minimum value, mean value,
maximum value - minimum value, standard deviation, no. of N (measurements), no. of HH judgements, no. of HI
judgements, no. of GO judgements, no. of LO judgements and no. of LL judgements.

The measurement result can be checked either by LS-Navigator2 or by connecting with RS-232C.

The outer diameters of 96 sampled parts are
measured and the results are continuously

calculated.
M Setting values
Setting Setting values
Setting the Head 1 Target 1 Quter diameter
measurement target
OUT setting OuUT1 - Target 1

Common setting

Statistical processing
setting

Statistical processing
control method

Terminal or command

No. of statistical
processing

96 pts (varies according to the number
of work points)

Statistical processing
Ch

ouT1

* The result of the statistical processing is calculated on the basis of the value fixed by the TIMING input.

] “Outer diameter” (page 5-22)
(71 “OUT setting” (page 5-34)
(] “Statistic process settings” (page 5-110)
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Group Determination

4-14
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This chapter describes the contents and setup procedure
for the program setting.

Program Setting

Flow of the Program Setting........ccceeecerrerceerecneenn. 5-2
List of Initial Values and Setting Ranges ............... 5-3
Combined limitation for analog scaling

(Ref. val mode) and minimum display unit .......... 5-15
Function Restriction of Each Head Model ........... 5-16
[Program Setting] Screen ........cccccviiieriiiieeniiianns 5-17
[Basic settings] Tab: Set Measurement Target.... 5-21
[Basic settings] Tab: OUT Setting........cccccerrrrnnnee 5-32
[Calibration, Scaling] Tab: Calibration Setting .... 5-52
[Calibration, Scaling] Tab: Scaling Setting .......... 5-57
[Common setting] Tab: Edge Detection ............... 5-62
[Common setting] Tab: Interference Prevention...5-72
[Common setting] Tab: Sync Setting.......ccccce....... 5-75
[Common setting] Tab: Data Storage.................... 5-77
[Common setting] Tab: Group Calculation........... 5-84
[Common setting] Tab: /O Terminal Setting........ 5-89
[Common setting] Tab: Stat Process.................. 5-109
[Setting list] Tab.......ccccociiriiiiiie e 5-114

- LS-9000 Series User’s Manual - 5-1



@)

Buag weiboud

Flow of the Program Setting

Flow of the Program Setting

Measurement programs explained in this chapter refer to the settings as shown in the figure below of all the settings
stored in the Controller.

Ve Entire settings ~

I
Program 15 | ~

Program 01 | ~

— Program 00 I ~

Setting the measurement target

OUT setting

Calibration and Scaling setting

Common measurement setting (Edge detection, Sync setting, 1/0 )
communication setting, etc.)

N J
I

Environment setting |

RS-232C communication setting, Ethernet communication setting,
Date/Time setting, etc.

You can edit the common measurement and program settings to obtain optimum measurement results.

@ Program 00 to Program 15
A [Program] combines the sequence of settings from the basic settings to common settings to define the

measurement operation.
This unit can store up to 16 programs from which you can select the program you wish to use for the measurement.

You can also switch to another program while the measurement is in progress.

If you wish to create new program settings

In the Main screen if you click on the [New setting] button, the [Program setting] screen will appear.

If you wish to edit existing program settings

If you click on the [Read from controller] button in the Main screen, the [Program setting] screen to which the settings
read from the controller were applied will appear.
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List of Initial Values and Setting Ranges

Basic settings

Il Set measure target

Item name Default setting Setting value
Target Target 1 Target 1 to Target 16
Head used Head 1 Head 1 to Head 4

Outer diameter, Top edge, Bottom edge,
Edge, Select pitch number, Ultrafine outer

Area type Outer diameter DIA, Ultrafine gap, Tx-Rx Pos, Center
position
Edge (pitch) number
Edge (pitch) start number +2E -31E(P) to +31E(P)
Edge (pitch) finish number +3E -31E(P) to +31E(P)
Tilt correction™ OFF ON, OFF 5
Delay OFF OFF, 1 to 1023
Median filter OFF OFF, 7, 15, 31 6?
*Avgi.lable on LS-9006M/LS-9030M. When using this item on other model, the measurement value will be output §
waiting. w
l OUT setting g-’.
(]
Item name Default setting Setting value
Minimum display unit 0.0001 mm 8:;Or30m1' gq'g: T“mr'n%).g”“”r;f“dg'fﬁg: mm,
Tolerance mode Ref value Ref value, Threshold value
ouT ouT1 OUT1 to OUT16
OUT name OUT_xx In 24 one-byte/two-byte characters
Calculation method
Calculation mode No calculation No calculation, Combined calc, Average
Calculation mode = No calculation
Target Target 1 Target 1
Calculation mode = Combined calc.
Coefficient +1 9 kinds of 0, +1, +1/2, +1/3 and *1/4
Coefficient 0 9 kinds of 0, +1, £1/2, +1/3 and *1/4
Coefficient 0 9 kinds of 0, +1, +1/2, +1/3 and +1/4
Coefficient 0 9 kinds of 0, +1, #1/2, +1/3 and *1/4
Target Target 1 Target 1 to Target 16
Target Unused Target 1 to Target 16
Target Unused Target 1 to Target 16
Target Unused Target 1 to Target 16
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List

of Initial Values and Setting Ranges

Item name Default setting Setting value
Calculation mode = Averaging
Target 1 ON ON, OFF
Target 2 OFF ON, OFF
... (omitted) ... OFF ON, OFF
Target 15 OFF ON, OFF
Target 16 OFF ON, OFF
Offset 0.0000 mm Minimum display unit: mm
Measurement mode
Normal, Peak measurement,
Bottom measurement, Peak-to-peak
measurement, Auto peak measurement,
Measurement mode Normal Auto bottom measurement, Auto
peak-to-peak measurement, Average
measurement, Sample measurement,
Self-timing measurement
Hold mode Hold 1 Hold 1, Hold 2, Hold 3
Self-timing period 1000 ms 1to 9999 ms
Filter
Filter Moving average Moving average, Simple average
Averaging times 2048 1,2,4,8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096, 8192, 16384, 32768
Tolerance
Tolerance mode=Ref value
UPPER +1.0000 mm
STANDARD +10.0000 mm
LOWER -1.0000 mm
Tolerance mode=Threshold
HH +40.0000 mm
HI +30.0000 mm
LO 0.0000 mm
LL -10.0000 mm
Difference function OFF ON, OFF
Outlier exclusion
Outlier exclusion function OFF ON, OFF
Exclusion method (?aut;put waiting Output waiting data, Prev val hold
No continuous outlier 1 1 to 4095
Upper limit +1.0000 mm
Lower limit -1.0000 mm
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Item name Default setting Setting value
Abnormal value canceling function
Abnormal value canceling function OFF ON, OFF
Pts before cancellation 0 0 to 4095
Pts after cancellation 0 0 to 4095
Cancelling upper limit +1.0000 mm
Cancellation lower limit -1.0000 mm
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List of Initial Values and Setting Ranges

Calibration and Scaling

Item name Default setting Setting value
Target Target 1 Target 1 to Target 16
Calibration setting
Calibration target Target 1 Target 1 to Target 16
Calibration pts OFF 8?’71pfsc,)igtbt23pts' 3pts, 4 pts, 5 pts, 6
Input 1 -
Displayed 1 -
Input 2 -
Displayed 2 -
Input 8 -
Displayed 8 -
Scaling
ouT OuUT1 OUT1 to OUT16
Scaling pts OFF StZ,F,71ptpsc?igt,pt2$pts, 3 pts, 4 pts, 5 pts, 6
Input 1 -
Displayed 1 -
Input 2 -
Displayed 2 -
Input 8 -
Displayed 8 -
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Common setting

l Edge detection

Item name Default setting Setting value

Head Head 1 Head 1 to Head 4
Edge detection threshold T1 50% 1to 99% (at 1% increments)
Edge detection threshold T2 setting OFF ON, OFF
Edge detection threshold T2 50% 1 to 99% (at 1% increments)
Calibration of received light intensity (None) (None)
Mask setting

Mask setting OFF ON, OFF

Mask position M1 0.00 ;gfrge?ﬁgeitts) +9999.99 (at 0.01 mm 5

Mask position M2 0.00 i'r?frge?"iitt;’) +9999.99 (at 0.01 mm
Check No. of edges pts OFF OFF, 2 to 31
FOCUS monitor setting* 5 0to9

* Not available on LS-9006D/LS-9030D/LS-9120M.

M Interference prevention

Buag weiboid

Item name

Default setting

Setting value

Interference prevention

Interference prevention func.

OFF

OFF, AB-ON, ABC-ON

Interference prevention group setting

In the order of
ABCA from Head
1

For Heads 1 to 4, one of Group A, Group
B and Group C can be selected.

B Sync setting

Item name Default setting Setting value
Sync measure OUT All OFF For OUT1 to OUT16, either ON or OFF
can be selected.
B Data storage
Item name Default setting Setting value

Data storage

Storage points 30000 1 to 400,000 pts
x1, x2, x5, x10, x20, x50, x100, x200,

Storage cycle 1 point x500, x1000, 1sec, TIMING sync, Storage
trigger sync.

Storage control method Command Terminal, Command

Storage target OUT All OUT: ON For OUT1 to OUT16, either ON or OFF
can be selected.

Fail storage OFF ON, OFF
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List of Initial Values and Setting Ranges

B Group calculation

Item name Default setting Setting value
Group calculation
Group calc. func OFF ON, OFF
. Maximum value, Minimum value, Max-
Group calc. content Maximum value .
Min, Average
OUT1 to OUT16
Original calc. OUT OouT1 (Select from OUTs which have been set
for use.)
Group calc pts 2 2 to 4095

H /O terminal setting

Item name Default setting Setting value
Encoder setting
Input mode 1-ph 1 TM 1-ph 1 TM, 2-ph 1 TM, 2-ph 2 TM, 2-ph
4TM
Sampling OFF OFF, 2 to 1000 pulses
Pitch unit No unit No unit, ym, mm
Pitch interval 0.10 0.01 to 100 (at 0.01 increments)
Encoder TIMING func OFF ON/OFF
Pulse count preset function
Preset function OFF Positive-true logic, Negative-true logic,
OFF
Preset value 0 32-bit signed integer

Control input and Judgment output settings

2 ms, 5ms, 10 ms, 20 ms, 50 ms,

Strobe time 2ms 100 ms, 200 ms, 500 ms
. 0,2 ms, 5ms, 10 ms, 20 ms, 50 ms,

Off-delay time 0 100 ms, 200 ms, 500 ms, Hold

Total judgment setting All ON For OUT1 to OUT16, either ON or OFF
can be selected.

No. of control Ch 2 2,3,4
OUT1 to OUT16

Control Ch 1 OouT1 (Select from OUTs which have been set
for use.)
OUT1 to OUT16

Control Ch 2 ouT1 (Select from OUTs which have been set
for use.)
OUT1 to OUT16

Control Ch 3 OouT1 (Select from OUTs which have been set
for use.)
OUT1 to OUT16

Control Ch 4 OouT1 (Select from OUTs which have been set

for use.)
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Item name Default setting Setting value
Analog output terminal setting ch1 to ch4
OUT1 to OUT16
Analog output terminal OUT setting OouUT1 (Select from OUTs which have been set
for use.)
Tolerance mode=Ref value 1000 [um/V] 1, 2,5, 10, 20, 50, 100, 200, 500, 1000,
Analog scaling value 2000, 5000, 10000 [um/V]
Tolerance mode=Threshold
Analog scaling value +30.0000 mm
Tolerance mode=Threshold
Analog scaling value 0.0000 mm
Vol of output waiting data -10.8V -10.8V, +10.8 V, 0 V, Prev val hold
Status output ch1 to ch4
Output waiting data, Continuous outlier,
Select function FOCUS FOCUS,.InSL.Jfﬂment light, C.heck No.
of edges: Fail, Stat processing, Pulse
frequency error
OuT1 OUT1 to OUT16
Head 1 Head 1 to Head 4
Stat ch. No. Ch1 ch1, ch2
BCD un
Output function selection BCD output BCD output, Binary output, Judgment
output
OUT selection method Controller settings | Controller settings, BCD unit terminal
Ch1to Ch4 OouT1 OUT1 to OUT16
Strobe time 2>ms 2 ms, 5ms, 10 ms, 20 ms, 50ms, 100ms,
200ms, 500ms
Il Stat process
Item name Default setting Setting value
Stat process
Stat control method Command Terminal, Command
No. of stat proc 2 2 t0 999999
OUT1 to OUT16
Stat proc ch1 OUT No. OuT1 (Select from OUTs which have been set
for use.)
OUT1 to OUT16
Stat proc ch2 OUT No. OuUT1 (Select from OUTs which have been set
for use.)
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Setting a different range and initial value for the minimum display unit

Minimum display unit=

0.1 mm 0.01 mm
display unicseting. | Defaultseting | 2O IS | Defauttsettng | 1O IS
Calibration (*1) -9999.9 mm -9999.99 mm

Input 1 to to
Displayed 1 +9999.9 mm +9999.99 mm
Input 2
Displayed 2
Input 8
Displayed 8
Outlier exclusion
Upper limit +1.0 mm +1.00 mm
Lower limit -1.0 mm -1.00 mm
Cancelling function
Cancelling upper limit +1.0 mm +1.00 mm
Cancellation lower limit -1.0 mm -1.00 mm
Scaling (*1)
Input 1
Displayed 1
Input 2
Displayed 2
Input 8
Displayed 8
Offset 0.0 mm 0.00 mm
Tolerance
Tolerance mode=Ref value
UPPER +1.0 mm +1.00 mm
STANDARD +10.0 mm +10.00 mm
LOWER -1.0 mm -1.00 mm
Tolerance mode=Threshold
HH +40.0 mm +40.00 mm
HI +30.0 mm +30.00 mm
LO 0.0 mm 0.00 mm
LL -10.0 mm -10.00 mm
Tolerance mode=Threshold
Analog scaling value
+10V value +100.0 mm +30.00 mm
-10V value -100.0 mm 0.00 mm

*1  Forinitial value in case 1 to 8 points have been set in the Calibration and Scaling, refer to “Different Initial
Value for Setting Calibration and Scaling Points” (page 5-14)
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Minimum display unit=

0.001 mm 0.0001 mm
display onitseting. | Defauttseting | (S0O% IS | Defautseting | S0 O oet
Calibration (*1) -9999.999 mm -999.9999 mm
Input 1 to to
Displayed 1 +9999.999 mm +999.9999 mm
Input 2
Displayed 2
Input 8
Displayed 8
Outlier exclusion
Upper limit +1.000 mm +1.0000 mm
Lower limit -1.000 mm -1.0000 mm
Cancelling function 5
Cancelling upper limit +1.000 mm +1.0000 mm
Cancellation lower limit -1.000 mm -1.0000 mm B?
Scaling (*1) %
Input 1 3
Displayed 1 g
Input 2 g
Displayed 2
Input 8
Displayed 8
Offset 0.000 mm 0.0000 mm
Tolerance
Tolerance mode=Ref value
UPPER +1.000 mm +1.0000 mm
STANDARD +10.000 mm +10.0000 mm
LOWER -1.000 mm -1.0000 mm
Tolerance mode=Threshold
HH +40.000 mm +40.0000 mm
HI +30.000 mm +30.0000 mm
LO 0.000 mm 0.0000 mm
LL -10.000 mm -10.0000 mm
Tolerance mode=Threshold
Analog scaling value
+10V value +30.000 mm +30.0000 mm
-10V value 0.000 mm 0.0000 mm

*1 For initial value in case 1 to 8 points have been set in the Calibration and Scaling, refer to “Different Initial
Value for Setting Calibration and Scaling Points” (page 5-14)
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List of Initial Values and Setting Ranges

Minimum display unit=

0.00001 mm 1 um
daplay unitseting. | Defautseting | (SO0 et " | Defautseting | poreR O et
Calibration (*1) -99.99999 mm -9999999 ym
Input 1 to to
Displayed 1 +99.99999 mm +9999999 uym
Input 2
Displayed 2
Input 8
Displayed 8
Ouitlier exclusion
Upper limit +1.00000 mm +1000 pm
Lower limit -1.00000 mm -1000 pym
Cancelling function
Cancelling upper limit +1.00000 mm +1000 ym
Cancellation lower limit -1.00000 mm -1000 pm
Scaling (*1)
Input 1
Displayed 1
Input 2
Displayed 2
Input 8
Displayed 8
Offset 0.00000 mm 0 um
Tolerance
Tolerance mode=Ref value
UPPER +1.00000 mm +1000 pm
STANDARD +10.00000 mm +10000 pm
LOWER -1.00000 mm -1000 pm
Tolerance mode=Threshold
HH +40.00000 mm +40000 pm
HI +30.00000 mm +30000 pm
LO 0.00000 mm 0 um
LL -10.00000 mm -10000 ym
Tolerance mode=Threshold
Analog scaling value
+10V value +30.00000 mm +30000 pm
-10V value 0.00000 mm 0 pm

*1

For initial value in case 1 to 8 points have been set in the Calibration and Scaling, refer to “Different Initial
Value for Setting Calibration and Scaling Points” (page 5-14)
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Minimum display unit=

0.1 um

0.01 ym

Settings affected by the minimum

Range for values

Range for values

display unit setting DUl EEUiE that can be set PRl sy that can be set
Calibration (*1) -999999.9 uym -99999.99 uym
Input 1 to to
Displayed 1 +999999.9 ym +99999.99 uym
Input 2
Displayed 2
Input 8
Displayed 8
Outlier exclusion
Upper limit +1000.0 ym +1000.00 ym
Lower limit -1000.0 ym -1000.00 ym
Cancelling function
Cancelling upper limit +1000.0 ym +1000.00 pm
Cancellation lower limit -1000.0 ym -1000.00 ym
Scaling (*1)
Input 1
Displayed 1
Input 2
Displayed 2
Input 8
Displayed 8
Offset 0.0 um 0.00 um
Tolerance
Tolerance mode=Ref value
UPPER +1000.0 ym +1000.00 ym
STANDARD +10000.0 ym +10000.00 ym
LOWER -1000.0 ym -1000.00 pym
Tolerance mode=Threshold
HH +40000.0 ym +40000.00 uym
HI +30000.0 ym +30000.00 uym
LO 0.0 um 0.00 um
LL -10000.0 ym -10000.00 pm
Tolerance mode=Threshold
Analog scaling value
+10V value +30000.0 ym +30000.00 uym
-10V value 0.0 ym 0.00 ym

*1 For initial value in case 1 to 8 points have been set in the Calibration and Scaling, refer to “Different Initial
Value for Setting Calibration and Scaling Points” (page 5-14)
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List of Initial Values and Setting Ranges

Different Initial Value for Setting Calibration and Scaling Points

Minimum display unit: mm

Calibration/Scaling pts

OFF 1 point 2 point 3 point 4 point 5 point 6 point 7 point 8 point

Input 1, 0 0 0 0 0 0 0 0
Output 1 (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Input 2, 10 5 2 1 0.2 0.2 0.1
Output 2 (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Input 3, 10 5 2 1 0.5 0.2
Output 3 (mm) (mm) (mm) (mm) (mm) (mm)
Input 4, 10 5 2 1 0.5
Output 4 (mm) (mm) (mm) (mm) (mm)
Input 5, 10 5 2 1
Output 5 (mm) (mm) (mm) (mm)
Input 6, 10 5 2
Output 6 (mm) (mm) (mm)
Input 7, 10 5
Output 7 (mm) (mm)
Input 8, 10
Output 8 (mm)

Minimum display unit:um

Calibration/Scaling pts

OFF 1 point 2 point 3 point 4 point 5 point 6 point 7 point 8 point
Input 1, 0 0 0 0 0 0 0 0
Output 1 (um) (um) (Hm) (um) (Hm) (Hm) (Hm) (Hm)
Input 2, 10000 5000 2000 1000 200 200 100
Output 2 (Hm) (Hm) (Hm) (Hm) (Mm) (Mm) (Mm)
Input 3, 10000 5000 2000 1000 500 200
Output 3 (um) (um) (um) (Hm) (Hm) (Hm)
Input 4, 10000 5000 2000 1000 500
Output 4 (Hm) (Mm) (Hm) (Mm) (Mm)
Input 5, 10000 5000 2000 1000
Output 5 (Mm) (Mm) (Hm) (Mm)
Input 6, 10000 5000 2000
Output 6 (Hm) (Hm) (Hm)
Input 7, 10000 5000
Output 7 (um) (um)
Input 8, 10000
Output 8 (pum)
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Combined limitation for analog scaling (Ref. val mode) and minimum display unit

Combined limitation for analog scaling (Ref.
val mode) and minimum display unit

Limitation for combined analog scaling (Ref. val mode) and minimum display unit

o : Output is possible

x :+10.8 V fixed

umiv Output Setting the minimum display unit
range 0.01 um 0.1 um 1um  [0.00001 mm|0.0001 mm| 0.001 mm | 0.01 mm | 0.1 mm

1| £10.0 ym o x x o x x x x
2| £20.0 ym o o x o o X x x
5/ +£50.0 um o o x o o x x x
10/ £ 100.0 ym o o x o o x x x
20| £200.0 pm o o o o ) o o o
50| £ 500.0 ym o o o o o o o o
100 + 1mm o o o o o o o o
200 +2mm o o o o o o o o
500 + 5mm o o o o o o o o
1000 +10mm o o o o o o o o
2000 +20mm o o o o o o o o
5000 + 50mm o o ) o o o o o
10000/ + 100mm o o o o o o o )
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Function Restriction of Each Head Model

Function Restriction of Each Head Model

Function Restriction of Each Head Model

o: Available
x: Not available

Function

Head model

LS-9006

LS-9006M

LS-9030

LS-9030M

LS-9006D

LS-9030D

LS-9120M

Target viewer

X

o

X

[¢]

X

X

Tilt correction

X

o

X

[¢]

x

X

Ultrafine outer DIA,
Ultrafine gap

o

o}

e}

o

x

X

Tx-Rx Pos

FOCUS monitor
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[Program Setting] Screen

[Program Setting] Screen

This section describes the [Program Setting] screen.

(1) @) @) (4) (®)

q T
i) Prograif setting ‘

4 a
Send to controller [ [Read from controller

00: PROG_00 ']Il Edit program st... e

Basic setting |Ca|.i.br ttion, Scaling | Common setting | Setting list

B
Save setting file

Set measure Grgwr) QUT setting

© W Target order @ Min display unit |0.0000imm =| @ Tolerance mode

¥ Add target [ 4= Add OUT ] | % Delete OUT | | EditoUT list... |

»

Target 1 | Outer dameter 3 ouT1

Head 2 + Add target OUT name ouT_01

Head 3 + Add target Calculation method @@ Select target Target 1 -

Head 4 ¥ Add target @ No calculation
© Combined calc.

Ol

) Average

@ Offset U.UUUUUE mm

@ Measure mode - [Normal |

@ Fiter ’Mo\ring average v] Averaging times

@ Tolerance —— High value l.UUUUUE mm
Standard / Ref value | 10.00000 % mm
Low value —l.UUUUUE mm

Buag weiboid

Optional
setting...

ick the icon to display help.

No. Name Description

Sends the program settings to the controller.

(1) | [Send to controller] button 1] “Sending the settings to the controller” (page 3-16)

Reads the program settings from the controller.

(2) | [Read from controller] button [[1 “Reading Settings from Controller” (page 3-17)

Saves the program setting contents in the personal computer.
[[1“Saving the setting file” (page 3-17)

Opens the program setting contents stored in the personal computer.
[[] “Reading Setting File” (page 3-18)

(5) | [Help] button This opens the digital manual of this system.

(3) | [Save setting file] button

(4) | [Open setting file] button

(6) | [Program selection] dropdown list | Select the program to be edited.

(7) | [Edit program list] button Either copies or initializes the program setting contents.
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[Program Setting] Screen

[Edit program list] dialog
2 )

Basic Operations of LS-Navigator2

Emg e[ ] Switching the program setting
| E .
Paste 1 Select the program to be switched from [Program
selection] drop down list.
:'F";'gffag'nr'a'T'E The [Program setting] screen turns to the contents
= pDGUl of the selected program setting.
02 |PROG_02
03 |PROG_03
R0 o Changing the program name
06 | PROG_06
07 | PROG_07 1 Click the [Edit program list] button.
08| PROG_08 . o
03 [PROG. 09 The [Edit program list] dialog appears.
10|PROG_10
11|PROG_11 2 Click the program name to be changed from the
12 [PROG_12 [Program namel] list.
12 |PROG_13 The selected program name will be highlighted to
14| PROG_14 show that the program is ready to be edited.
15|PROG_15
([ mtaizeal )| settodefaut || [ ok | [ cancel 3 Enter the program name from the keyboard and
i click the [OK] button.
(4) (3) The program name is now modified and the display
returns to the [Program setting] screen.
No. Name Description

Copies the selected program

(1) | [Copy] button setting.

Pastes the copied program
(2) | [Paste] button setting into the selected
program setting.

[Program name] | Enter the program setting

(3) setting name.

4) [Initialize all] Sets all program settings to
button the initial values.

(5) [Set to default] | Sets the selected program

button setting to the initial value.
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[Program Setting] Screen

Copy|ng the program setting Settings on the DISplay Panel

1 Click the [Edit program list] button.
The [Edit program list] dialog appears.

Copying the program setting

Select the source program of copying and click 1 Press the [FUNC] key, then press the [0] key.
the [Copy] button. The setting item selection screen appears.
Select the destination program of copying and 2 Select [ENV] by pressing the [A] or [¥] key, then
click the [Paste] button. press the [ENT] key.
The confirmation dialog appears. TR L o NI ?M
00D -:' ':: ' ' ',- ' \' L:' Ei,
4 Ciick the [OK] button. N1 R
The [Edit program list] dialog returns. [Wl:: NN i
_ — e
5 Click the [OK] button. | _ 5 s
The program setting is now copied and the — CHRICAI)
[Program setting] screen returns. Ec»o

eer re_s . th
In|t|aI|z|ng the program setting 3 Select the program to be set, then press the

[ENT] key.
Ut e me oo ee e - w o TM
1 Click the [Edit program list] button. L A N N =
The [Ed list] dial el le ! I LINLI =&
e it program list] dialog appears. —
CENY
2 Select the program to be initialized and click the D \ == %
[Initialize] button. i FJ ] ‘," "n [ ',:: E
The confirmation dialog appears. w5 L. UL, i
ouT - - - — OHH -
T . . '\ (=T
When the [Initialize all] button is clicked, _ ,'-J ,-\J ,'-:" ,'-- ,-? ,'-:" ) ’,’ Eog __

all the program settings will be initialized.

3 cilick the [OK] button.

. <t di R Sl i e W S
The [Edit program list] dialog returns. Tr- 1 =R
[Edit prog ] dialog medt b 1 ! LINVLI ERll s
. ouT - W—
4 Ciick the [OK] button. CoN1)y =
o L. I MV 2 Jem)
The program setting is now initialized and the — ——
[Program setting] screen returns. S e | LS
e L R
The “Calibration of received light intensity” = == = e )
will not be initialized. If you want to " .'--" ":-’ "’ L
initialize the “Calibration of received light ] === ey Je )
intensity”, performthe “Return calibration
of received light intensity to the factory Select the source program of copying, then press
setting” function. (page 5-67) the [ENT] key.
GOt t: ':: -'- -'- -'- ‘\ ' '-: 'ETGQ‘ o TM
me=lle I 1 LINLY 5 e
T Lo NI/ ]
b 1NV e Jem)
[ CEERTM
L i W il cremn)
i e
00D L" "" im
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[Program Setting] Screen

6 Select the destination program of copying, then

press the [ENT] key.

4 Select [INIT], then press the [ENT] key.

ouT - i - -
Ll ]

B gy |

TN
R Y |

ouT ':: '\ "’
00D "’ ' \' V

L 'l:: T

00D ! ""

L
ooo

]
L

) ol||(e ol||fe ol|[fe )
o =11 Bl 2|5 =2
3 H|(E =||([3 H|(E =

OuT - e ee ee e - (orr )
J [ B A W N ) aH
EHRCAIS) I 0 0 0 INLT =4
=4 00D \—== m - - e ouw
[=1c4) )
EH S YIN Bl
- 0Go
= =5 L_INV w
)
ai = ' =)
- o - 0Go
E [} ! ] 5
B i\ == au
= TNT T
0Go
e LN Lo g
o6
22 e

5 Select the program to initialize, then press the

7 When [EXECUTE] appears, press the [ENT] key. [ENT] key.

ouT : ':: el i Y] '-: g’ o TM ouT : ':: T 0 NI '-: ] ’g‘ o M
00D "' L' ! ! "' ' \' L" gtf (o 7m0 ) 00D "' "’ ' ! -" ' \' L" &m

[our ‘:: NOD)v/ Eﬁ o M ouT ':: NOD) v/ ]g o TM
00D "' I NV i 00D ”‘ I NV i

L. T T1Ld v i L. - T NI T B =
00D ,” "' ,’" ! ! i 00D "' "’ I N "’ ! i

RN ETTIITE R OO =
00D "‘ Al "‘ "‘ "" ! ,“ gtlo (o zR0 ), 00D "" "" im

When [COMPLETE] appears, the setting operation

is completed.

When [EXECUTE] appears, press the [ENT] key.

=

N

T

[

nNETZ

N

|

Initializing the program setting

1 Press the [FUNC] key, then press the [0] key.
The setting item selection screen appears.

2 Select [ENV] by pressing the [A] or [¥] then

press the [ENT] key.

OHA

OUT

00D ':: /

CoNL)/
NV

D .
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Select a [PROGRAM] to be set, then press the

[ENT] key.
S Sl il i i i N Bl

L INLD

O ZERO

00D ':' "' ! !

oUT '::'\"’
,,LL-I\IV

i 10 MECLoE
[(i5) U -'-' ,-- -'-’ '-- J au_ @
CO LI rs LI 00 S
N B o i o i N A B |

[u
ol||fe o B
Ell = =
=|(|[3 H =

5-20

- LS-9000 Series User’s Manual -

When [COMPLETE] appears, the setting operation




[Basic settings] Tab: Set Measurement Target

[Basic settings] Tab: Set Measurement Target

Select the [Basic settings] tab of the [Program setting]

screen to display the basic settings.

[Set measure target] area "

No. Name

Description

[Head order]

Used to switch the method of
displaying the measurement
target shown in the [Set
measure target] area in the
order of head numbers.

Used to switch the method of
displaying the measurement
target shown in the [Set
measure target] area in the
order of target numbers.

button
3) ()] 2
] —
'-'!Q} Program setting
B
4D =
Send to controller| Read from cintroller Save si|tting file (2) El'arget order]
T utton
00: PROG_D0 M E[lit progra
S
Basic setting | Calil|ration, Scaling| | Common setti)ig | Settin
Set measure tarfjet

Add target

oo ()

Target 1 |Duter diameter

w Target order ] (3)
o— (@)l

[Add target]
button

Used to add another
measurement target.

Clicking on this button makes
the [Set measure target]
window appear.

Target 2 | Top edge

[)[=]

[Edit target]

Target 3 | Bottom edge

(5)—E“E|] 4)

button

Target 4 | Edge(pitch)[+2E:+3E]

)]

Used to edit the
measurement target.

Clicking on this button makes
the [Set measure target]
window appear.

Target 5 | Ultrafine outer DIA

Head 2 + Add target

Head 3 + Add target

Head 4 + Add target

ick the icon to 3y help.

= )

[Delete target]
button

Used to delete the
measurement target.
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[Basic settings] Tab: Set Measurement Target

[Target] window

(M

Target

Head used

|Head1 v|

fol ® )

L

—
]

) Quter diameter
! Top edge
Bottom edge

Ultrafine outer DIA
Ultrafine gap
Tx-Rx Pos

7 Center position

) Select edge (pitch) number

E] Optional setting

|
)

Edge (pitch) number

[oElE -] o= [ =gE
|
)

4)

@ Dptional setting

é[ Titt: correction

o on e o J—(5)

@(oey———

4

(7)

| Times —(6)
&| Medin fiter OFF |—

No. Name Description
(1) [Head used] Used to select a head to be
dropdown list used for measurement.
2) [Target] radio Used to select the kind of
button measurement target.
If you have selected the
3) [Edge (pitch) "Edge (pitch) number" as the
number] setting | target, then enter the edge
(pitch) number here.
[Optional Used to switch between
(4) setting] button dlsplay_and nonjdlsplay of
the optional setting area.
(5) [Tilt correction] | Used to select the application
radio button of tilt correction.
. Used to set an appropriate
(6) | [Delay] setting delay.
7) [Median filter] Used to select the median
dropdown list filter.

5-22

Set measure target

=
=N

Il

Measurement target
This is the setting to specify the area you wish to
measure.
If any target is placed in the measurement area, two
portions, one of which is where the light reaches to the
receiver and the other is where the light is blocked by
the target to make its shadow, are generated as shown
in the figure below.
The boundary between the portions where it is
irradiated and where it is shaded is called an "edge".
An edge across which the shaded portion alters to the
irradiated portion, if viewed from the top end of the
head, is called a rising edge while the other across
which the altering is the reverse is called a falling edge.
You can set such an area as divided by the edge or
edge itself as the target of measurement.

a fallingvedge

® -

a rising edge

a falling edge
Ll

ter diameter

EW)

1
o

a rising edge

(X

each of them can be measured
as a target

Outer diameter

Select this for measuring the outer diameter of any
cylindrical target such as a round bar, shaft, etc.

To do this, measure a width from the first falling edge to
last rising edge as viewed from the top end of the head.

@ |
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[Basic settings] Tab: Set Measurement Target

Hl Top edge/Bottom edge Bottom edge: Measure a width from the last rising
. T . . edge to last falling edge as viewed
Select this for positioning any sheet or film-like material. from the top end of the head. Calculate
the measurement if these two edges
continue.

In the following cases, the measurement display enters

the output waiting (------ ) condition.

* The last rising edge is not followed by the last falling
edge (masked).

T\

5

Top edge: Measure a width from the first rising edge to
first falling edge as viewed from the top end
of the head. Calculate the measurement if
these two edges are successive.

Buag weiboid

In the following cases, the measurement display enters
the output waiting (------ ) condition.
* The first rising edge is not followed by the first falling
edge (masked).

T\
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[Basic settings] Tab: Set Measurement Target

Hl Edge (pitch) number setting

Use this to measure a distance between or positions of

any edges (pitches).

For the edge (pitch) selection, "E (edge) mode" and

"P (pitch) mode" are available. There is also an "Edge

0" used for measurement with a virtual center in the

optical axis.

If the specified number of edge or pitch does
not exist, the measurement display enters the
waiting data condition.

@ Selectable range

* Selectable edge (pitch) numbers are from -31 to +31.

* If the same edge (pitch) numbers are specified, the
measurement will result in zero (0).

* If the order of edge (pitch) selection is reversed, the
measurement takes a negative value.

@ E (edge) mode
Measurement will be performed taking an edge as the
datum.

1E
2E
. 3E
4E
° = o
@)

To count the edges in the order from the top of the
head, specify the edge numbers in positive values.
Measure the following portions in the example of the
figure shown below.

1E

, 2E
.I Outer dia. 1 3E

I Gap
.1 Outer dia. 2 :E

6E

Quter dia. 1: Width from 2E to 3E
Quter dia. 2: Width from 4E to 5E
Gap: Width from 3E to 4E

peference ] 10 Ccount the edges in the order from the
bottom of the head, specify the edge
numbers in negative values.

5-24

@ If you wish to count the edges in the order from the
bottom of the head, specify the edge numbers in
negative values.

Measure the middle point between two edges.

LTS
@) ;E 2P
-3
@) o 4p
25 5P )
(@)

There are the following five pitch points in the example
of the figure shown below.

With these pitches measure the center-to-center pitch
of the measurement target.

P

) Al

Center-to-center: pitch 3 P

@ 4 4p
5E

5P
6E

Center-to-center pitch: Width from 2P to 4P

@ Edge 0
"Edge 0" is a measurement method using the center
of the optical axis as the virtual origin. With "0" entered
as the edge number, it is possible to select this method
disregarding the existence of any measurement target.
Select this for positioning or measuring the amount of
travel or deflection (runout) of the measurement target,
etc.

I the top
the center of ( 1E
the optical
axis 2E
b (O (@
the bottom

Target edge plane position: Width from 000-E to 001-E
Edge 0 can be used irrespective of the difference
between the E (edge) mode and P (pitch) mode.

ﬂm * Use of Edge 0 makes it possible to
measure at a higher repeatability.
* Edge 0 can not be the subject of the Edge
number check function.
[J "Check No. of edges" (page 5-65)
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[Basic settings] Tab: Set Measurement Target

B Ultrafine outer DIA

Select this to measure the outer diameter of an ultra
thin wire material.

* Multiple thin wires cannot be measured at the same
time.

« If there is anything other than the measurement
target in the measurement range, use the mask
setting to exclude it from the measurement target.

11 "Mask setting" (page 5-65)

¢ Both the ultrafine outer diameter measurement and
ultrafine gap measurement can not be performed at
the same time within the same head.

If doing so, the measurement value from the
measurement area with a smaller target number will
be displayed as the output waiting data.

* When using Ultrafine outer DIA with the LS-9120M,
use the master workpiece to perform calibration.

[ "Calibration" (page 5-52)

If the measurement value is not displayed,
it may not have been possible to
recognize the edges. In this situation,
adjust the edge detection threshold.

(11 "Edge detection" (page 5-64)

\, Point

M Ultrafine gap

Select this to measure the width of a single ultrafine
gap.

* Multiple gaps can not be measured at the same time.

* If there is anything other than the measurement
target in the measurement range, use the mask
setting to exclude it from the measurement target.

[ "Mask setting" (page 5-65)

* Both the ultrafine outer diameter measurement and
ultrafine gap measurement can not be performed at
the same time within the same head.

If doing so, the measurement value from the
measurement area with a smaller target number will
be displayed as the output waiting data.

* When using Ultrafine gap with the LS-9120M, use the
master workpiece to perform calibration.

] "Calibration" (page 5-52)

If the measurement value is not displayed,
it may not have been possible to
recognize the edges. In this situation,
adjust the edge detection threshold.

] "Edge detection” (page 5-64)

\, Point

- LS-9000 Series User’s Manual -

B Tx-Rx Pos

Select this for measuring "Tx-Rx Pos.", This means

the position of a cylindrical target such as a shaft or
wire material placed in between the transmitter and the
receiver.

The origin of this Tx-Rx Pos is determined by taking the
position of the receiver as the datum. A measurement
value will take a positive value if the target is
approaching the transmitter, and take a negative value
if it is approaching the receiver, respectively.

(+);__/ (_) _
i —
- )

Origin Pos.
¢ .S-9006/LS-9006M: 30 mm from the receiver
¢ .S-9030/LS-9030M: 80 mm from the receiver

While the inter.ference prevention .sett.ing is
used, the obtained measurement is displayed

as the output waiting data.

@)

The detection ranges are shown below.

LS-9006/LS9006M: 4 mm (horizontal) x

5 mm (vertical)

*You cannot use the LS with targets that
have diameters of 5 mm or more.

LS-9030/LS9030M: 20 mm (horizontal) x

24 mm (vertical)

*You cannot use the LS with targets that
have diameters of 24 mm or more.

The measurement value corresponds

to the center between the transmitter

and receiver with the direction toward

the transmitter being positive and the

direction toward the receiver being

negative.

\, Point

Buag weiboid

Not available on LS-9120M, LS-9006D and
LS-9030D. The measurement value will be
output waiting.

\, Point

H Center position

Measure the center position of the measurement target.
This is used for position control or feedback for wire
material, and deflection (runout) measurement of the
target, etc.

—=

>~ ol ’(_)
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[Basic settings] Tab: Set Measurement Target

Optional setting

M Tilt correction

This can be set where the measurement method is
"Outer diameter" or "Ultrafine outer diameter".

In this case, perform your measurement while
correcting the tilt of the target.

*ON...ooovieeeeeeeees Enables the tilt correction.
COFF..ccooeeeeeeei, Disables the tilt correction.

Measurement value

\ =
Measurement value before correction

" \
after correction

/“/-

Tilt correction recognizes tilt in the following ranges
according to the above figure, so do not position
anything other than the target in these ranges.
LS-9006M: £0.7 mm (horizontal), £3 mm (vertical)
LS-9030M: £1.8 mm (horizontal), +15 mm (vertical)

Mask setting is disabled for Tilt correction.
11 "Mask setting" (page 5-65)

The correction factor of angle can be updated
maximum 40 times/s.

\ rint This is available only on LS-9006M and
LS-9030M.
When using this item on other model, the
measurement value will be output waiting.
B Delay

Use this setting with the combined calculation function.
The subject measurement will be delayed as much as
the specified number of sampling times.

By calculating between measurement targets which are
different in the delay time setting, it is possible to check
the difference between before and after the certain
process.

Turn the check box to ON [#/| and specify the number of
times.

Setting range: 0 to 1023
[71"Combined calc." (page 5-36)

Core wire
/

Coating
machine

coating

5-26

B Median filter

This is effective for restricting the influence of dust and
dirt which may cause any measurement to suddenly
jump and reduces the errors in the measurements.

Setting range: OFF, 7, 15, 31

An example measurement using 7-point median
filter

Sort 7 measurement values in the descending order
and take the center value as the measurement.

Measuring 1 @ @3) @4 () 1’ (7)) B6) (9

times

value

Measurement 4 111 1.01|1.0(|1.5/[0.9||1.0|[1.0|[1.0(| 1.1

1st median 1.0

2nd
median

1.0

3rd : 1.0

median

Since, after the 1st median, the following order results if
(1) to (7) are sorted,

[15][1.1][1.0][1.0] [1.0][1.0]]0.9]

the center value of 1.0 will be taken as the
measurement.

[ [reference,) ® If any output waiting data is included in the
points of measurement for filtering, take the
latest data which is not applied with median
processing as the measurement.

* After starting measurement, and until the
specified points of data for applying the
median processing are gathered, use the
latest data as the measurement.
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[Basic settings] Tab: Set Measurement Target

Basic Operations of LS-Navigator2 Editing the measurement target

Addi Click the [Edit target] button of the measurement
dding more measurement targets target for which the setting is to be changed.

The [Target] window appears.

4 Click the [Add target] button.

2 Edit the setting of the measurement target.

ﬁ;} Program setting

4B &b [y

Send to controller Read from controller Save setting file

3 click the [OK] button.

The setting for the target is now modified and the
[Program setting] screen returns.

Basic setting | Calibration, Scaling | Common setting | Sett

ead order Target order -
Deleting any measurement target

Target 1 | Outer dameter [ [reterence,] When only one measurement target is used,
Head 2 ¥ Add target it can not be deleted.

Head 3 + Add target

Set measure target

Ol

Head 4 + Add target a?

1 Click the [Delete target] button of the Q

measurement target you wish to delete. g

[Reference ) VVhen the display method of measurement If the measurement target is being used in the ®
target is set to "Head order", click the [Add program setting, click the [OK] button in the =

target] button of the head to which you displayed confirmation dialog for deletion. a

wish to add another target.

. The measurement target is deleted.
The [Target] window appears.

2 Select any head to which another target is added.
Switching the display method of target

\ rint If the display method of target is
"Head order", this addition can not . .
be designated. In this case, either try 1 Click either the [Head order] button or the [Target
to add another target after changing order] button.
the display method to "Target number Display method of the measurement target switches
order" or change the head for use in to either head order or target order.
the [Edit target] screen after setting the
conditions for other than the head.

3 Select the measurement target.
If you have selected the "Edge (pitch) number",
specify the edge (pitch) number in the [Edge (pitch)
number] area.

In the [Display setting] area, set "Tilt correction",
"Delay" and "Median filter".

l "Tilt correction" can be set where "Outer
diameter" or "Ultrafine outer diameter" is used.

5 Click the [OK] button.

The target is now added and the [Program setting]
screen returns.

W In the number setting of the measurement
target to be added, the smallest number
of all the unused numbers will be
assigned to it.
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[Basic settings] Tab: Set Measurement Target

Display Panel Setting Method

Target setting method

1 Press the [FUNC] key, then press the [0] key.
The setting item selection screen appears.

2 Select [TARGET] by pressing the [A] or [V¥] key,

then press the [ENT] key.

selection screen.

then press the [ENT] key.

5 Press the [ESC] key to display the setting item
6 Select [APPLY] by pressing the [A] or [V¥] key,

7 When [EXECUTE] appears, press the [ENT] key.

ouT -: ‘:: -'- -'- -'- '\ ' '-: = (cmm)
= L. ! LNy S
=T 2T
B I o=
e ] R
aGo
= il cr=)
LN ETTTIITEE
— L2 /8 020 L0 D E e

When [COMPLETE] appears, the setting operation

is completed.

R el el e e e Y Ew )
= _.' ‘__ ] ! AL I N '_.' aw
[ TERRTCET = =
- L rIrN Lae; e
=
00D =t
=
ooD gho O ZERO
3 Select any target on which the setting is to be
performed, then press the [ENT] key.
OOt :: ':: -'- -'- -'- '\ ' '-: E:_c'z‘ o M
00D "' L‘ ! ! == ‘ \' LJ i
S v o Y el el = =
— U B e | S
Sl e el el I
00D ' ! I\ "" L' ! ! i
ooD Ets O ZERO

4 Perform the settings according to your purpose.

5-28

Refer to the following items:

[=L0]

L el i i W | £
=d o 1 LN i
| A
N I W Y [ =
cxmor N
(N X I I N Iy gy =1
SN ] )
%v 10° 10 :l' Al Ea

o M

O ZERO

O ZERO

o TIM

o ol|[fe
= =|(|[ =
= =18

O ZERO

A: HEAD (Used head setting)

B: TYPE (Measurement content)

C: TILT-COR (TILT Correction)

D: MEDIAN (Median filter)
E: DELAY (Delay)

The setting item selection screen appears.

Setting multiple measurement targets

1 Press the [FUNC] key, then press the [0] key.

ouT e e ee ee oo - OHH o TM
P O e O N =

= AL ! LN =i

TS L N i
FIC e =0

00D S - =1

e ————\

o ] g
aGo
0

[ii5) ou

g
oG6o

00D gtf O ZERO

then press the [ENT] key.

As the selection screens from [A] to [H] are
displayed, then select [A] and press the [ENT]

2 Select [COMMON] by pressing the [A] or [¥] key,

key.
“tcTTTMc,%w
=d o 1 LN S0
T T ANNTIN ]
Lo LN =% o=
CABC DEEGH) =
B O Y SO I il il e Y i M
CUUSE TOLT B
S R ) L 2 Je=)
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[Basic settings] Tab: Set Measurement Target

3 Turn the target item used for measurement to

[ON] by pressing the [A] or [¥] key. Selecting the measuring head
Make selection for all from [A-TGT-1] (Target 1)
through [A-TGT-16] (Target 16). 1 Select [Head setting], then press the [ENT] key.
Return to the screen of Step 2. . [T "Target setting method" (page 5-28)
TR L. T T NI ’ = e =~ T T T NI Er )
et b 1 LINLY e S Y wond SN S N I W N T
T TANANTIN ’ 2n = 7 e
ﬂ"""'" 'L_"\' i ',"' - [ gfg
G T T = D — ———
H-ThET - B o N B
> — = L I W oy T
(T = (3% ) —— SR
N LI LT 1 =
\__om> == lou ez ) = [ ',-- [ .'.' im
4 Press the [ESC] key to display the setting item 2 Select the head to use for measurement by
selection screen. pressing the [A] or [¥] key, then press the [ENT]
key.
5 Select [APPLY] by pressing the [A] or [V¥] key, —_——— — =)
then press the [ENT] key. \-, ,'-- ,' ,' : ,‘\,’,‘ N} e
[ e — == e Lo e zo)
e == B e
6 When [EXECUTE] appears, press the [ENT] key. : ,' 9 : - : 90
— [i5) - =1
TR T T T M e T ] ERC,
\__omo --' ‘-- ! ! -'- ' v L-' i '--' - ‘-.' Sl
TR Y El RIEIC=
w - Enill =) _ I
oo [ o)) ——
RN ETTrrT IR
\__om L‘ A "‘ L‘ "" ! "‘ i,m

When [COMPLETE] appears, the setting operation
is completed.
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[Basic settings] Tab: Set Measurement Target

l Switching the edge/pitch setting

Selected [EP-CALC] from mesurement methods which
may require specification of two points of edge/pitch as

Setting the measurement method

1 Select [TYPE], then press the [ENT] key the measurement targets_
[ "Target setting method" (page 5-28) _ @ Edge setting
TR L T T T NI ar e
et lo ! ! LINLI i JeE) 1 Display the [Segment start/finish setting]
T T [ ECE) selection screen.
N I S Y | ! B Jem
. Cayor- N | e 2 Select [START] by pressing the [A], [V], [«] or [»]
— L S N iy | = ) key, then press the [ENT] key.
T v L 57 e Select the first edge, here.
=t 1T L. il T OETTING B
00D "' ,“ ! ! "‘ IN "" i
2 Use the [A], [V], [«] or ] key to select the S i i ]?
measurement method, then press the [ENT] key. S | ! 5¢ Jem)
—~rcTTIinG B [B-3-0 E
= __' '__ I ] _’_ I N '__' i 00D == == == %
=Gr - - C STAR T
77s) ! '--' ! ! i 00D - low J(ozo)
L T - ERle
o =b! L E cx) 3 Switch the setting by pressing the [Al, [V], [«] or
nlslE [»] key, then press the [ENT] key.
) AL Gl JeE) The settable measurement methods are as follows:
The settable measurement methods are as follows: : IEIIDT(CS)IE-|
* DIA (Outer diameter) ___
« T-EDGE (Top edge) T CETTTNG ]g —
* B-EDGE (Bottom edge) - == o I CRERN)
e EP-CALC (Edge (pitch) number) T ] ]g
« TR-POS (Tx-Rx Pos.) oL ! 58 o=
* UF-DIA (Ultrafine outer diameter) T - -3 _ 1 . ’g
* UF-GAP (Ultrafine gap) L =l Lt =l 2° e
* CENTER (Center position) o - nr-r ]E.T
[T Bl el 1

The [Number selection (start)] screen appears.

4 Select an input digit by pressing the [« or [»]
key, input a value with a numeric key, then press
the [ENT] key.

—

OUT t: ‘:: -'- -'. -'- '\ ' '-: ] EEZ o TIM

= DO I O N e N I o =

ouT -'. '-- -'- ! ] =T
- - aGo

e ! L ! ! 5 Jem

o S [CEI)
I T T ]::z,

ey Ll =<l Lt =l ou

U '--' ‘-- =T
' e B ER

[ S oo ou_J(o 0

This returns us to the [Segment start/finish setting]
selection screen.

5 Return to Step 2 to select [END], and repeat the
same procedure as required.

Select the second edge, now.
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[Basic settings] Tab: Set Measurement Target

4 Use the numeric keys to enter the delay times,

Setting up the tilt correction then press the [ENT] key.
N N R N EC
1 Select [TILT-COR], then press the [ENT] key. 110 0 INLY Ehl -
[[]"Target setting method" (page 5-28) - T ) f
L =i e e W el E L v | E e
el ! ! LINLI 2 Jem — = : - e
Sl e A H== [T'Z-’ N B Eill s
Lt ! ! 58 o= T T T e
CyOr neoE [TD LIS JJE e
[y , ' "" "’ "" "' i‘
TILT -COREE
oo =" == e o) Setting up the median filter
2 Select [ENABLE], then press the [ENT] key. 4 Select [MEDIAN], then press the [ENT] key.
R e el e e e W 57 e [[] "Target setting method" (page 5-28)
5] --' ’-- ' ] -'- ' \' ‘--’ i‘ oUT t: ':: -'- -‘- -'- ‘\ "-: '@0 TIM
S ol el ] =Ll 1 1 LINLY e
w ! Lt ! J il o) - - )
{' - ! Er e LT ! Elllos)
o\ = i JemE) o - e |G
ConiC O Lo - oL UL E e
= L INT T LL L e e T ME T TN ERc=
um"“"""""'\' im

Setting up the delay 2 Switch the setting by pressing the [A], [V], [«] or

[»] key, then press the [ENT] key.

1 Select [DELAY], then press the [ENT] key.

OUT e s oo e e - g:‘H o TIM
[[]"Target setting method" (page 5-28) ‘-, ,'-- : : : ,"J ,' y) e
ERle === == == lou J(e@0)
RIS TN 6N em) e ERaca
| [ | Ty — [} P ) - ] CLL
5 lou_J(e@0) L ] o
— -'. — _'- ' —? 00D == ou
- - S e, =)
(] L-' [] [] =1 '1 - ] an
00D EI) | CRERD) (K] [] aw
— - — = — W 00D == &
L3058 1eo s T\ D
- P L. UL i 158 | —
G (o ) ) low J(ozo)
TS RY, =
L1 B Jem)

2 Select [ENABLE], then press the [ENT] key.

oUT

Nt
r:‘l

ST T TN ="
] " N '..' i o ZtR0

[

3
-
!

—

(|

U]
I

-

!

- em
ooo
R
83

O ZERO

o (o ™

00D \—== law J(o zro

'-- =i o TIM

' 060
L: (N '.'.. '-- ':: 101@0

8

O

[9
o o
H H

3 The [Delay times setting] screen appears.
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[Basic settings] Tab: OUT Setting

[Basic settings] Tab: OUT Setting

Select the [Basic settings] tab of the [Program setting]

screen to display the basic settings. No: LD Description
[Min display - .
" . Select the minimum displa
[OUT setting] area (1) | unitfdropdown | Pay
list ’
Perform the OUT setting.
3) ) @) ) [Tolerance
| | (2) | mode] Select the tolerance mode.
dropdown list
cen setng e (3) | [Add OUT] Add another OUT setting.
E = button
N ; - - 4) [Delete OUT] Used to delete any OUT
I P button setting.
‘.[' Min display unit [0.00001mm -] ) ['To!erance mode [Refvalue vJ . . .
[ 4 Add OUT ][ 3 Delete OUT ] [[ Edit OUT lst... D— (5) I.Edlt the OUT settings in the
[Edit OUT list] | ISt screen.
(wn 25 4 5678010uw & 14 15 16 ) ®) | putton Clicking on this button makes
(ourmeme ouro J—(7) () the [Edit OUT list] dialog
Calculation method @ Target1 [] Target2  [O] Target 3 appear.
© No calculation ] Target4 [0 Target 5 Target 6 .
Combined calc. Target 7 Target 8 Target 9 (6) | [OUTxX] tab Use.d o SW.ItCh the OUT
@ Average Target 10 Target 11 Target 12 setting to display.
Target 13 Target 14 Target 15
Target 16 (7) [OU.T name] Enter the OUT setting name.
s g setting
d[oﬁset 0.00000=] mm—(9) (8) : :
d[Meam ode Mol | ,7”_(10) ®) [Calculation Used to set the calculation
L~ - method] setting | method.
Q[F.”tEF [M(wmg average v] Averaging times [512 vD
P C— i vabe 90000 rmen —(11) (9) | Offset setting Enter the set offset value.
Standard / Ref value | 10.00000/%] mm—(12) Set the measurement mode.
Low value -1.00000 /| mm [Measure mode] | Clicking on this button makes
[
s‘éiéﬁgi'. (10) button the [Measure mode] window
{3) appear.
11) | Filter settin Set the filter to apply.
9 Y,
(12) [Tolerance] Enter the tolerance limit
setting values.
Select any optional setting.
(13) [Optional Clicking on this button makes

5-32

setting] button

the [OUT optional setting]
window appear.
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[Edit OUT list] dialog [Measure mode] window
()] @) (©) )

Ertmr"ﬁst _‘ ﬁ Mezsure moce = ® ==
_EIL |:h [ @ Normal
@) Seff-timing hold
© Sample hold
OUT name @ Peak hold
(© Bottom hold
2| 0UT_02 ) Peak-to-peak hold
— @ Average hold
31 0UT_03 © Auto Peak hold
4| OUT_04 ) Auto Bottom hold
3| 0UT_05 ©) Auto Peak-to-peak hold
6| ouT_06 b ’
7| ouT_07
8| ouT_o8 |7 ot moce
9| oUT_09 A Hold 2 (2)
10| QUT_10 Hold 3
11| QUT_11
1; gﬂl—i; '[’ Self-timing period 100012 ms ]—(3)
= v
14| QUT_14 _, ). o
15| 0UT_15 - Q
16/ 0UT_16 S
| ok | [ Cancel g
No. Name Description £
Q@
No. Ve Description (1) [Mgasure mode] | Used to select the
radio button measurement mode.
Used to copy the selected
(1) | [Copy] button ouT settingy 2) [Hold mode] Used to select the hold
y radio button mode.
Used to paste the copied . .
(2) | [Paste] button OUT setting to the selected (3) [Se.lf-tlmlng. L.JS‘.E this t(? enter the self-
OUT setting. period] setting timing period.
3) [OU.T name] Enter the OUT setting name.
setting
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[Basic settings] Tab: OUT Setting

[OUT option setting] window

(1)

QUT option setting =] = )

(b Dfference functon_® on__© oFF)
(2) ——]{} ¥ outier exciusion function ) @ 9] Abnormal value canceliation
(3)——[ Exclusion method |output watng data_~| ) Pts before cancelation o] pts
(4)——[1) No continuous outlier 1] Times J Pts after cancelation ofz] pes
(5)——[ High limit value 100000/ mm ) High limit value 1.00000[%{ mm
(6)__[ Lower imit value -100000] mm ) Lower imit vaie 100000/~ mm

@ ciick the icon to display help
OUT option setting =8 =R~
@ Difference function @ ON &) OFF
@9 Outlier exclusion function @ (V] Abnormal value cancelation } (7)
Exclusion method output watng dats_~|  (_ Pts before cancelation okl s —(8)
@ No continuous outiier 1= Times ( Pts after cancelation 0/= pts ]——(9)
High Imit value 1.00000=| mm [ High limit value 1.00000[% mm J——(1 O)
Loweer limit value ~1.00000/] mm [ Lower mit value -1.00000/%] mm ]__(11)
@ Cick the icon to display help.
No. Name Description
[Dlﬁgrence . Select the use of difference
(1) | function] radio ;
function.
button
[Outlier
2) exclusion Used to select the use of
function] check | outlier exclusion function.
box
[Exclusion Select the exclusion method
(3) | method] o 20Dl
dropdown list PPIY-
) [No continuous | Enter the continuous outlier
outlier] setting counts.
[High limit .
(5) value] setting Enter the upper limit value.
[Lower limit .
(6) . Enter the lower limit value.
value] setting
[Abnormal value | Used to select the use of
(7) | cancellation] abnormal value canceling
check box function.
[Pts befo_re Enter the points before
(8) | cancellation] .
. cancellation.
setting
[Pts after' Enter the points after
(9) | cancellation] .
. cancellation.
setting
[High limit .
(10) value] setting Enter the upper limit value.
[Lower limit o
(11) . Enter the lower limit value.
value] setting
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OUT setting

"OUT" means the setting relating to the display and
processing of measurement values.

Assign the measurement target to each OUT so that
the dimension of the area specified for the target and
edge position, etc. can be measured and displayed.
Thus obtained measurement can be further subject to
filtering and calculation.

It is possible to set maximum 16 OUTs.

Increasing the number of OUTs to use makes the
sampling frequency longer.

Number of OUTs to use
1to 4 5to 12 13 to 16
fsamp"”g 62.5 125 187.5
requency
Unit:us

[[] "Interference prevention function" (page 5-73)

B Minimum display unit

Determine the minimum display unit for measurements.
This is applied commonly to all OUTs.

Setting range: 0.1 mm, 0.01 mm, 0.0001 mm,
0.00001 mm, 1 ym, 0.1 ym, 0.01 uym
According to the selected minimum display unit, the
number of significant digits, unit, and setting contents of
a numeric value to be displayed for [Offset], [Tolerance],
[Calibration setting], [Scaling], [OUT option setting], and
[Analog output terminal option setting] will change as
follows:
* Changes from Display panel or RS-232C
All will be initialized.
* Changes from LS-Navigator2
Those settings which can be displayed in the
minimum display unit after modification can be taken
over, while those which can not be done so will be
initialized.
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Il Tolerance mode

Select the tolerance setting method.

This can be selected from [Ref. value] and [Threshold].
Depending on the tolerance mode setting, the analog
output terminal setting method varies accordingly.

11 "Analog output" (page 5-97)

@ Ref. value

Set an appropriate tolerance based on the reference
value.

=N =05
&
¢ Open setting file Help

OUT setting

© Min display unit |0.00001mm ¥ ![) Tolerance mode | Ref value v]

-~ Add OUT ¥ Delete OUT Edit OUT list...

Measurement values will be judged into one of the
three results of HI/GO/LO.

With the tolerance setting procedure, set [Ref. value],
[Upper limit] and [Lower limit], respectively.

With the tolerance setting procedure, set [Ref. value],
[Upper limit] and [Lower limit], respectively.

Criteria e
result
Measurement value is "Output waiting Output
data" waiting
(Ref.value + Upper limit) < HI
Measurement value
(Ref.value + Lower limit) <
Measurement value < (Ref.value + GO
Upper limit)
Measurement value < (Ref.value +
- LO
Lower limit)

@ Threshold
Specify the tolerance in absolute values.
o]l = s
B
¢ Open setting file Help

OUT setting

@ Min display unit ![) Tolerance mode | Threshold v]

-~ Add OUT ¢ Delete OUT Edit OUT list...

Measurement values will be judged into one of the five
results of HH/HI/GO/LO/LL.

With the tolerance setting procedure, set [HH] (Highest
limit), HI (Upper limit), LO (Lower limit), and [LL]
(Lowest limit), respectively.

Tolerance and judgment results are as follows.

Ol

Criteria et
result
3
Measurement value is "Output waiting Output S
data" waiting o
3
HH setting value < Measurement value HH n
)
HI setting value < Measurement value HI ?
< HH setting value Q
LO setting value < Measurement value
. GO
< HI setting value
LL setting value < Measurement value LO
< LO setting value
Measurement value < LL setting value LL

W Add OUT

Used to add another OUT setting.

Il Delete OUT

Used to delete any OUT setting. When only one OUT is
used, it can not be deleted.

B Edit OUT list

Used to edit the OUT settings in the list screen. When
only one OUT is used, the [Edit OUT list] can not be
specified.

H OUTx

Used to switch the OUT setting to display.

Il OUT name

This is the name of OUT setting.
You can assign an arbitrary name to each OUT.
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[Basic settings] Tab: OUT Setting

B Calculation method

Configure the setting to link the measurement results
with the OUT concerned. After any calculation method
is set, the appropriate measurement value can be
obtained.

@ No calculation

The raw measurement value of the target will be
displayed.

ouT1 | 2
QOUT pname

ouT_01

Target 1 -

Calcultion method @ Select target
@ Mo calculation
© Combined calc.

) Average

@ Combined calc.
Obtain the calculation result of the following:
(Measurement target A x Factor A) + (Measurement
target B x Factor B) ... Maximum 4 measurement
targets can be specified.
ouTl |23 |4|5|6(7|8(9(10 )11 12|13 (14|15 ]| 16
OUT name

ouT_02

Calculation method @ Target Coefficient

@ No calculation [TEFQEt 1 v] X [+1 -
@ Combined calc. + [Targetz .I % [+1‘,2 .]
© Average + [TargetB v] X [—1 v]

(e «

O Measurement target

Select any target to be used for calculation from the

dropdown list.

Ofactor
Select any factor from the dropdown list.

If any output waiting data is included in

the measurement values to be used for
combined calculation, the calculation result
will be the output waiting data.

@ Average
Used to obtain the mean of the measurement values
from the selected target.

ouTi (213 |4|5|6(7|8(92]10 |11 112 (13 (14 |15 ]| 16
OUT name

ouT_o1

Calculation method @ Target 1 Target 2 Target 3

@ Mo clculation Target 4 Target 5 Target 6

© Combined calc. Target 7 Target 8 Target 9

@ Average Target 10 Target 11 Target 12
Target 13 Target 14 Target 15
Target 16

If any output waiting data is included in

the measurement values to be used for
averaging, the calculation result will be the
output waiting data.

Il Offset

This is a function to add an optional value to the
measurement value. Combined use with the auto zero
function can turn the current measurement value to an
offset value.

This is useful for master alignment, etc.

Display value Execute ZERO

A *

10.000
(Reference
value)

»t

e Even when the difference function is set
to ON in the OUT option setting, the offset

processing will be performed.
* This offset processing will not be applied to
the output waiting data.
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B Measurement mode

Select this mode if you wish to perform measurement
continuously or display the result of calculation
specified for the data under sampling period which is
specified by the TIMING input.

W The auto zero function is effective for the
measurement values which measured under
the Measurement mode. (Except for "Peak-
to-peak hold" and "Auto Peak-to-peak hold".)

@ Normal
Outputs measurement values continuously.

ry

L 4

@ Self-timing hold
After automatically detecting the target, the
measurement concerned will be performed as to follow
the self-timing period.

Fy

Self-timing value

' Sampling period
4—vh—4—

1

1

1
Workpiece insertion\‘—&lf—tlmlng period

-
i

@ Sample hold

Outputs measurement values in synchronization with
the TIMING input.

Sample hold value

- LS-9000 Series User’s Manual -

@ Peak hold
Outputs the maximum value in the sampling period.

Sampling period

@ Bottom hold
Outputs the minimum value in the sampling period.

Sampling period

@ Peak-to-peak hold

Outputs the maximum value - minimum value in the
sampling period.

Max-Min

1
1
1
1
1 v
- 1
1
1
1

Sampling period

@ Average hold

Outputs the mean (average) value in the sampling
period.

Average value

Sampling period

5-37
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[Basic settings] Tab: OUT Setting

@ Auto Peak hold

Continues updating the Max (maximum) value until this
setting is reset.

»

wx---Max

@ Auto Bottom hold

Continues updating the Min (minimum) value until this
setting is reset.

»

@ Auto Peak-to-peak hold

Continues updating the Max and Min values and
outputs the Max-Min values until this setting is reset.

Fy

YA

- = Max-Min
@ Hold mode
Set an appropriate sampling period.
OHold 1

From rise to rise of timing signal

1

1
_’ SamEImE Elod i i
_|—| — I
Timing input

OHold 2
From fall to rise of timing signal

Sampling periog'

1
1 1
1 g
1 1
[
1 1

v

[
[
—> |
L

N | 1
Timing input

5-38

OHold 3
From measurement start to rise of timing signal.
However, such a period that the timing is ON is not
included in the sampling period.

—3 .. :
_ 1 1
Timing input

_pi iSampIing periodi |Sampl|ng period
—
—_ :

Y
i

|

@ Self-timing period
Set the wait time after the target is inserted in the
measurement range and until the measurement starts.
Output interval should be entered in msec.

Setting range: 1 to 9999 msec

M Filter

For stabilizing measurement this is used to determine
the method and number of times of averaging
measurement values.

@ Moving average
Used to apply moving average on measurement values.
Measurement values will be updated at every sampling
frequency.

Setting range:1, 2, 4, 8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096, 8192, 16384, 32768

As the result of averaging four times, the measurement
values will be as follows:

w—wSampImg frequency

‘ 1 Measurement‘ 1
‘averaglng perlod

2 Measurement
‘averaglng period ‘

Internal data

3 3. Measurement ‘
1averaging period |

Output data --------

Updafe

1. Averages Data 1 to 4 and outputs Data A.
2. Averages Data 2 to 5 and outputs Data B.
3. Averages Data 3 to 6 and outputs Data C.

Reference ;

* After starting measurement, and until the
specified number of averaging times of data
are gathered, the output waiting data will be
outputted.

* If any output waiting data is included in
the target values of calculating the moving
average, the output waiting data will be
outputted.
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@ Simple average H Tolerance
Used to apply simple average on measurement values. Determine the value (tolerance limit) for applying GO/
Measurement values will be updated every time of NG judgment on measurements. Settable values will
averaging period. vary depending on the selected tolerance mode.
Setting range:1, 2, 4, 8, 16, 32, 64, 128, 256, 512, @ Where "Ref. value" is selected for [Tolerance mode]

1024, 2048, 4096, 8192, 16384, 32768

As the result of averaging four times, the measurement

values will be as follows:
; O Standard / Ref value

HSampllng frequency
This is the standard value of tolerance value.

09606@069@@@@@ O Lower / Lower limit

OUpper / Upper limit
This is the upper limit of tolerance value.

1. Measurement ! This is the lower limit of tolerance value.
\averaging period ‘
V‘ﬁ—> ' '
Intec;'n:al 3 3 2. Measurement | | @ Where "Threshold" is selected for [Tolerance mode]
alta averaging period ! . P
Lo ging periog OHH / Highest limit
3. Measurement This is the highest limit of tolerance value.

averaging period

@)

OHI/ Upper limit
This is the upper limit of tolerance value.

OLO / Lower limit
This is the lower limit of tolerance value.

Update  Update OLL / Lowest limit
This is the lowest limit of tolerance value.

Buag weiboid

1. Averages Data 1 to 4 and outputs Data A.
2. Averages Data 5 to 8 and outputs Data B.
3. Averages Data 9 to 12 and outputs Data C.

ﬂm * After starting measurement, and until the
specified number of averaging times of data
are gathered, the output waiting data will be
outputted.

* If any output waiting data is included in

the target values of calculating the simple
average, the output waiting data will be
outputted.
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[Basic settings] Tab: OUT Setting

l OUT option setting O Continuous outlier counts
Outlier values are substituted according to the value
@ Difference function of the setting value N as follows. The data after
This is a function to detect a rapid change in the substitution are determined by "exclusion method".
measurement value such as a protrusion formed on In case that 1 < N < 4094
electric wires, etc. Consecutive N time(s) of outlier values from the last
The difference between the current measurement normal value are substituted. The consecutive data
and the previous measurement will be outputted as a from the N+1 time are not substituted.
measurement value. In case that N = 4095

Setting range: ON, OFF All of outlier values are substituted.

O Upper/Lower limit

@ Outlier exclusion function Tolerance mode - Threshold

This function is used to perform a measurement by Any measurement value exceeding the upper

excluding outlier values. (lower) limit is taken as an outlier value.

Outlier value means the measurement value exceeding Tolerance mode : Ref val

the upper and lower limits, and the output waiting data. Any measurement value exceeding [Tolerance Ref
OExclusion method val] + [Upper (lower) limit] is taken as an outlier

value.

When an outlier value is detected, the status output
can be turned to ON.

[ "Outlier continue" (page 5-98)

Handle with either of the following methods:
* Output waiting data: Substitutes outlier values with
output waiting data.

Measurement A
value
Upper limit

Points

* Hold the previous value: Substitutes outlier values
with the last measured
normal value.

Measurement 4
value
Upper limit
(------ ) >
Points

[ [ eterence If the prengus measurement falls |n the
output waiting data, the output waiting
data will be outputted.
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® Abnormal value canceling function Basic Operations of LS-Navigator2
In this function, an abnormal value (measurement
outside the specified range) and optional points of
measurements before and after the abnormal value
are taken as the output waiting data. This is used for
measuring targets such as having a "D-shape" cut or

Setting the minimum display unit

deflection due to protrusion, etc. 4 Select the minimum display unit to be applied
\LY@ from the [Minimum display unit] dropdown list.

Setting the tolerance mode

Select the tolerance mode to be applied from the
[Tolerance mode] dropdown list.

Depending on the selected tolerance

mode, the [Tolerance] display items will
vary

O®

Ol

Measurement Add OUT setting
value Data used for measurement
A iye
Output waiting \ 4 Click the [Add OUT] button.

data
The selected OUT setting is added and its [OUT
setting] tab will be displayed.

Buag weiboid

e —— /\/—
peference ] 10 the OUT setting number of the

Lower limit OUT setting to be added, the smallest
number of all the unused numbers will be
assigned.

i e Number of poiﬁts
Pts before Pts after cancellation
cancellation

OPts before cancellation
Such the data that has been measured before the
specified number of points assuming one reference
point from which the judgment of abnormality starts
will be taken as the output waiting data.

OPts after cancellation
Such the data that has been measured after the
specified number of points assuming one reference
point at which the judgment of abnormality ends will
be taken as the output waiting data.

OUpper limit
Any data exceeding the upper limit is taken as an
outlier value.

OLower limit
Any data exceeding the lower limit is taken as an
outlier value.
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Edit OUT setting
1 Click the tab of the OUT setting to be edited.
Enter the OUT setting name.

Select the measurement method, then set the
contents.

Enter the offset value.
Set the measurement mode.
Select the filter and its contents.

Enter the tolerance limit values.

CONOOG A WN

Select the OUT optional setting.

Delete OUT setting

When the existing OUT setting is only one,
g the [Delete OUT] button is disabled, and, the

setting can not be deleted.

1 Select the tab of the OUT setting to be deleted.

2 Click the [Delete OUT] button.
This makes the OUT setting deleted.

reference ) AS 10 take the place of the deleted OUT
setting, the tab of the OUT setting at the
right will be displayed.
When the OUT setting at the rightmost
place is deleted, the tab of the OUT

setting at the left will be displayed instead.

Copy OUT setting

When the OUT setting being used is only
g one, the [Edit OUT list] button is disabled,

and, the list of OUT setting can not be edited.

1 Click the [Edit OUT list] button.
The [Edit OUT list] dialog appears.

2 Select and copy the required OUT setting.

3 Paste it to the OUT setting at the destination of
copy.
The confirmation dialog appears.

4 Ciick the [OK] button.
This makes the OUT setting copied.

5 Click the [OK] button.
The [Program setting] screen returns.

Modifying the OUT setting name in the
edit list operation

1 Click the [Edit OUT list] button.
The [Edit OUT list] dialog appears.

2 Click the [OUT name] column of the OUT setting
whose name it to be modified.

The selected OUT setting is highlighted, and the
[OUT name] column is ready for entering any text.

3 Enter the new OUT name.

4 Ciick the [OK] button.
The [Program setting] screen returns.
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Display Panel Setting Method 5 Press the [ESC] key to display the setting item
y g selection screen.

. Select [APPLY] by pressing the [A] or [¥] key,
OUT setting method 6 then press the [ENT] key.

7 Press the [FUNC] key, then press the [0] key. 7 When [EXECUTE] appears, press the [ENT] key.
The setting item selection screen appears. ——————— — —
LN O R R ) [ Bl -
2 s . __’ '__ ] ] _'_ I N L_' =1
elect [APPLY] by pressing the [A] or [¥] key, o0 ou (o)
then press the [ENT] key. I CILCILCI1 s v
oUT - e e e e - (@ (o ™™ [1] ' ’ ' ' L- ' i
Dl i N Y A = )
ed Ll 1 LN =0 | =
RIS Egc=) ) Crilcr=)
(L 25 ez o s Lo o e e
= LtL = [ O Y WO SO O Y | 1 =)
T S 00D wouw J
) When [COMPLETE] appears, the setting operation
. 57 e is completed.
ooo i‘ O ZERO
3 Select any OUT on which the setting is to be Setting multiple OUTs
performed, then press the [ENT] key.
TR T T T T NI ) 1 Press the [FUNC] key, then press the [0] key.
- D I o A O Y | Eh The setting item selection screen appears.
oUT '--', ' .‘. q* ouT t: ':: -'- -.- -'- ‘\ "-: Eﬁ o TIM
L 25 el b ! 1 LINVNLY 5 e
ooT - - (@ (o ™ had - - ﬁ
BINN ] = - S5
= Lt ! Ell o) ) e — lou o)
o R, - g
000 i‘ © 760 00D i
o B e
00D i O ZERO

4 Perform the settings according to your purpose.
Refer to the following items:

2 Select [COMMON] by pressing the [A] or [V¥] key,

=L0]

TN T T T M i
AT 0 0 L INLT ks then press the [ENT] key.
= ———— — — :i As the selection screens from [A] to [H] are
T | = displayed, then select [B] and press the [ENT]
000 "" "" ! ! i‘, key
KU o s oo LB e e e === == o)
S O x R Y il il e 1 i B S NG B
S el S sl vy I B | E G — ——
T e I et O e OO O 1t FErINNTING EL
5 == it [TD L L) 1 LN 85
A: TGT-CALC (combined calculation) L O L Lo o d|E e
B: OUTLIER (Outlier exclusion function) LS s N oy B o I I Bt Jez)
C: FILTER (Filter) — = — e
D: DIF-FUNC (Difference function) _ :__: f_‘; E_‘ :_:" .'__g' : im

E: A-CANCEL (Abnormal value canceling function)
F: OFFSET (Offset)

G: M-MODE (Measurement mode)

H: TOL (Tolerance)
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[Basic settings] Tab: OUT Setting

3 Turn the target item used for measurement to

[ON] by pressing the [A] or [¥] key. Calculation setting
Set up all for from [B-OUT-2] (OUT2) to [B-OUT-16]
(OUT16). 1 Select [TGT-CALC], then press the [ENT] key.
Return to the screen of Step 2. . [T1"OUT setting method" (page 5-43)
TONCLC T T TN e e YL T T T A D
et b ! 1 LINLY 5 e _ IS 0 0 N LD ]E_
_COMMoON B “ouUT - B
D\ == == - ﬁ == Lt ! N
m-0UT -2 Bl T AL DEFELGHE
00D == e —— = lou J(o70) e [ [} .'-' '-- .‘.’ '.- [ L- [ [} i
i = W (= e == e = s (@F (o™
HIE . T . L) | ]gg'o-
{5} C low J(ozro = ] '_.‘ ] L- [) "-- L- im
4 Press the [ESC] key to display the setting item 2 Select the calculation method by pressing the
selection screen. [A], [V], [«] or ] key, then press the [ENT] key.
The settable calculation methods are as follows:
5 Select [APPLY] by pressing the [A] or [¥] key, *NO CALC (No calculation)
then press the [ENT] key. * COMBO (combined calculation)

* AVERAGE (averaging)
6 When [EXECUTE] appears, press the [ENT] key.

B No calculation setting

_SETTING e
[ — == e i
= ——— Select [NO CALC], then press the [ENT] key.
TR = 1 Eo
Sy o I Sl W Exl TN L T T T NI ]g:‘o w)
s i = Ao 0 LN 2° Je=)
L Bl =n) TR ] ]552
ouT - - - -— e ) [0 ) i) ’--’ '--' ' ' i
[l VO il e I | — —
00D "- A L' "- "" ! "- im B ':J - '--. ] S
L rt Ll Ella=)
When [COMPLETE] appears, the setting operation (e NIT "l e L =
is completed. L K L_ . _ ] EE‘,’ o)

2 Select the area which is not the target of
calculation by pressing the [A], [V], [«] or [»] key,
then press the [ENT] key.

T SET T ING
B I oo N O R 0 e |

|
T T i ]g-gg

|

)

OHH o TIM

00D L" L" !
L L1 _rm
00D , ' “"

S e el el |
L P l't't,_‘ Lo '

ol|[fo ol||fo )
== == El
=13 =||[3 =

(=118 O ZERO

The Function selection screen appears.
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Hl Combined calculation setting

1 Select [COMBO], then press the [ENT] key.

There are eight combined calculation setting
screens numbered from FO to F7.

With FO to F3 set the applicable factors.
With F4 to F7 set the measurement target

(TARGET).
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2 Select the factor by pressing the [A], [V], [«] or

[»] key, then press the [ENT] key.
Field 2 will be displayed.

3 In the similar way as Step 2, determine each

factor for Fields 1 to 3, then press the [ENT] key.

Field 4 will be displayed.

4 Select the measurement target (TARGET) which
is the subject of calculation by pressing the [Al],

[w], [«4] or [»] key, then press the [ENT] key.
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B Average setting

1 Select [AVERAGE], then press the [ENT] key.
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00D ' ’ "‘ i-o 2ER0
R E
- [ L Bt Je=)

2 Select [ON], then press the [ENT] key.
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When the [ENT] key is pressed, the screen changes
to that for the next measurement target (TARGET).
If you press the [ENT] key after setting the last
measurement target (TARGET), the Function

selection screen will appear.

[ eterence Those measurement targets whose target
setting for use is ON can only be selected
as the measurement target (TARGET).

5 As in Step 4, set the measurement target

(TARGET) for Fields 5 to 7, then press the [ENT]

key.
The Function selection screen appears.

Minimum display unit

then press the [ENT] key.

1 Press the [FUNC] key, then press the [0] key.
The setting item selection screen appears.

2 Press the [A] and [¥] keys to select [COMMON],

ouT - e -'- -‘- -'-

\
I

. L

- k-
)

nNOTZ
[

L STANNT
Lo L g

[N}
(R}

1]
-

[ou
0oD

GUT

ooD

OHH
EHiR(CEL)
oGo
au
O HH
=L
oG6o
i
OHH
=
oGo
0
ai
O HH
=
oGo
2t Je=0)

- LS-9000 Series User’s Manual -

5-45

Buag weiboid .



Buag weiboud -'

[Basic settings] Tab: OUT Setting

Use the [4] and ] keys to select [UNIT], then

press the [ENT] key.

Outlier exclusion function

B Outlier exclusion enable setting

ot :: ':: -'- -'- -'- '\ "-: 'ﬂ o TM
00D '-’ L' ! ! -" ' \' "J i
L'.- TINANATTN 0 g 1 Select [OUTLIER], then press the [ENT] key.
S L LN 2° o= (7] "OUT setting method" (page 5-43)
Ly O nEs Lo d)E e R e i N ]
| 'l'_l_l [ W W N W Y I B S e S S N I o |
oUT X~ W ot - -
b INIT T ok e I
00D "" ' \' — ' im 00D "" "“' ‘ ‘ ’
CoLTarT meoLoro Ly
Sy N e I S N I o N o i |
Perform the settings according to your purpose, — — ————
4 J 9 10 yourpurp I 07 CoCJ
then press the [ENT] key. LibLd 11 ' el

Refer to the following items:

) o)||fe ol||fe ol||(e o
o 1|85 =(||| & =111k =
3 =& =|(|[3 =|18 =

OUT - e - - - - - g:‘H o T™M
ME T T AN = 2 Select [ENABLE], then press the [ENT] key.
S = == The [Outlier exclusion method setting] screen
T T INMMIING = appears.
o L LN Bl
N 'l:: _Ld 'l\/l'l\/l i 3 Select the exclusion method by pressing the [A],
5 ! i 3: [¥], [«] or ] key, then press the [ENT] key.
. FArAIrarary = « If this is selected, the outlier will be replaced with
e LLLILILILY e o the output waiting data.
* If this is selected, the outlier will be replaced with
,E? 8(1)'1\/:\';"'“/' the previous data and held as-is.
F-2: 0.001MM S e el e i Y ]
F-3: 0.0001MM sed o 11 LINLD
F-4:0.00001MM N T - . ]
F-5: 1UM L '
F-6: 0.1UM — =
. N
F-7: 0.01UM _ | Ll ’
B VIC3 T 'l']
L WD L

5 Press the [ESC] key to display the setting item

selection screen.

6 Select [APPLY] by pressing the [A]
then press the [ENT] key.

7 When [EXECUTE] appears, press the [ENT] key.

o ol|[fe ol||fo ol|[fe o
B =[5 =||([ & =[5 E]
3 H|(E =||([3 =|[{[3 =

The [Continuous outlier counts setting] screen

appears.
or [¥] key, PP

Enter the continuous outlier counts. Select an

input digit by pressing the [«] or ] key, input a

value with a numeric key, then press the [ENT]

When [COMPLETE] appears, the setting operation

is completed.
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The [Outlier exclusion upper limit setting] screen

appears.
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[Basic settings] Tab: OUT Setting

5 Enter the outlier exclusion upper limit value.

Select an input digit by pressing the [« or [»] Filter setting
key, input a value with a numeric key, then press
the [ENT] key. 4 Select [FILTER], then press the [ENT] key.
S Sl e i e T ’?M [1]1"OUT setting method" (page 5-43) .
(:mo -.' L- ] ] -'- N L_' % T t: ':: -'- -‘- -'- N "-: EE (o)
OOt '-1' ’ -'- _ [ ’ EEE -m D --' ,.- ] [] -'. ' \‘ L.' %
-_— [ | ] Bl s T L . EE;)
p— T o) e
T W -PPER B mtSLS : Eill e
el L =1 o) TR Er NEELHE
oo ! L UIL AL T LIV VG e
_— [ R O o I T Wy o | = ) — = 1 T[] ERC)
[w'" B SR v 1Y 2% Je=
The [Outlier exclusion lower limit setting] screen .
appears.
2 Select the filter to apply by pressing the [A], [V],
6 Enter the outlier exclusion lower limit value. [« or ] key, then press the [ENT] key. 5
Select an input digit by pressing the [«4] or [p] * MOV - AVE (Moving average)
key, input a value with a numeric key, then press * SMPL-AVE (simple averaging times) .
the [ENT] key o :- '.- .'. -'. -'. N ".- Wc IV é
(oo t: ':: -‘- .'- -'- ‘\ ' -: g‘w [5) --' L- ' ' .'- ' \' '--' i a
et b 1 1 LINLY S ey T - = 3
™ rareTr - 1 Hc= o bed L ! ! e &
— '--' L-' [] [] i oo '-- '-1 W g
Ty ) rricoca B R b= L 5 e
! L LWL TG e NI/, _CJ1s L |5
T 1 CIrIrrrE st LIV TV L. )5 e
(S OV B A W .

The [Averaging times setting] screen appears.

The Function selection screen appears.

3 Select the averaging times by pressing the [Al,
[¥], [«] or ] key, then press the [ENT] key.

The Function selection screen appears.

Difference function setting

4 Select [DIF-FUNC], then press the [ENT] key.
[11"OUT setting method" (page 5-43)

T =
00D -" "- ' ' "‘ ' \' "" i
S T 1 i
L W ! 5 Jem
L Or o oo LdaE
[mn:.uu_- SR gl il W I i | -
T T Lo _ Lo NI e
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2 Select [ENABLE] by pressing the [A], [V], [«] or
[»] key, then press the [ENT] key.

The Function selection screen appears.
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[Basic settings] Tab: OUT Setting

4 Enter the points after cancellation. Select an

Abn_ormal value canceling function input digit by pressing the [« or [p] key, input a
setting value with a numeric key, then press the [ENT]
key.
4 Select [A-CANCEL], then press the [ENT] key. T -,- nNIT ]TL_J
ED"OUT setting method" (page 5-43) L=l b ¢ 1 LN Ll 8¢ Je=)
CETTTNG ERc= TN ] ] =
S 1 o Y N A IV e U ! ERllo=s
ST | S L. . 1 .0 ]EEQ
L ! Exl e ! Ll G ez
_ABCIEFGHE [ OO00E
S B I S W i W Y iy BT = =al bl LB o)
Ut - - —_—e = W
,‘-:,' - : ,' -“\,"' ,’ ,' 0% The [Outlier exclusion upper limit setting] screen
00> — e ‘o= ‘o= )|ou jOZ0) appears.
Select [ENABLE] by pressing the [A], [V], [«] or 5 Enter the upper limit value. Select an input digit
[»] key, then press the [ENT] key. by pressing the [«] or [»] key, input a value with a

numeric key, then press the [ENT] key.

TN L. T T 'r NIT Ec N
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The [Pts before cancellation setting] screen
appears. The [Outlier exclusion lower limit setting] screen
appears.
3 Enter the points before cancellation. Select an
input digit by pressing the [4] or [»] key, input a 6 Enter the lower limit value. Select an input digit
value with a numeric key, then press the [ENT] by pressing the [4] or [p] key, input a value with a
key. numeric key, then press the [ENT] key.
t: ':: -'- -'- -.- '~ ‘ '-: g‘ o TIM ouT. t: ':: -'- -'- -- '\ ' r }'ET o TIM
00D "‘ "- ! ! -'- I N '--' i 00D --' "'- ! ! ' v "" i
IR | EC) SR T ' ]EEQ
Ll ] ¢ o= | ] 2¢ Jem)
n:: -1 -7 Bl S N I o WO el ]
N . ! [ ] Bl ﬂl__ L. LWNLCC IR B o=
e e Toonrnnn ]EEQ
00D "" ' ' ' ' "" im S D '--' ' ' ' im
The [Pts after cancellation setting] screen appears. The Function selection screen appears.
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[Basic settings] Tab: OUT Setting

Offset setting

4 Select [OFFSET], then press the [ENT] key.

[1]1"OUT setting method" (page 5-43)
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Enter the offset value. Select an input digit by

pressing the [4] or [»] key, input a value with a
numeric key, then press the [ENT] key.

The Function setting screen appears.

Measurement mode setting

1 Select [M-MODE], then press the [ENT] key.

(11 "OUT setting method" (page 5-43)
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Select the measurement mode by pressing the

[A], [¥], [«] or [»] key, then press the [ENT] key.

* NORMAL (Normal)

* P-HOLD (Peak hold)

¢ B-HOLD (Bottom hold)

* PP-HOLD (Peak-to-peak hold)
* AVE-HOLD (Average hold)

* S-HOLD (Sample hold)

* AP-HOLD (Auto peak hold)

* AB-HOLD (Auto bottom hold)

* APP-HOLD (Auto peak-to-peak hold)

¢ ST-HOLD (Self-timing hold)
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TOrr e I )
(e ! il cvm)

el "' "' W‘
(e N 5 Je=
((oo— (@ (o M

NITICINMET! B
U= N L.’ vl '.- i‘m

@ Switching the hold mode

When any of [P-HOLD], [B-HOLD], [PP-HOLD], [AVE-
HOLD] and [S-HOLD] is selected for the measurement
mode, the Hold mode selection screen will appear.

or ] key, then press the [ENT] key.

3 Select the Hold mode by pressing the [A], [V], [«]

Selectable items will vary depending on the selected

setting contents.

Case of [P-HOLD], [B-HOLD], [PP-HOLD], or [AVE-

HOLD]:HOLD1, HOLD2, HOLD3
Case of [S-HOLD]: HOLD1, HOLD2

TR L. T T T NI Ee
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bl T ILIL. U Efl o)
IR EEERE
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The Function selection screen appears.

@ Setting the self-timing period

When [ST-HOLD] is selected for the measurement
mode, then the [Self-timing period setting] screen will

appear.

3 Use this to enter the self-timing period. Select an

input digit by pressing the [«4] or [»] key, input a
value with a numeric key, then press the [ENT]

key.
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The Function selection screen appears.
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[Basic settings] Tab: OUT Setting

Tolerance setting
B Switching the tolerance mode

1 Press the [FUNC] key, then press the [0] key.
The [Measurement item setting] screen appears.
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2 Press the [A] and [V¥] keys to select [COMMON],

then press the [ENT] key.
As the selection screens from [A] to [H] are

displayed, then select [E] and press the [ENT] key.
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Press the [A] and [¥] keys to select the tolerance

mode, then press the [ENT] key.

[REF]: Reference value
[THR]: Threshold
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Return to the screen of Step 2.

4 Press the [ESC] key to go back to procedure 2
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screen of "OUT setting method" (page 5-

43).

@ Where the tolerance setting mode is "Ref. value”

1 Select [TOL], then press the [ENT] key.
[11"OUT setting method" (page 5-43)
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3 Enter the reference value. Select an input digit by
pressing the [«] or ] key, input a value with a
numeric key, then press the [ENT] key.

The [Enter upper limit] screen appears.

4 Enter the upper limit value. Select an input digit
by pressing the [«] or [»] key, input a value with a
numeric key, then press the [ENT] key.

The [Enter lower limit] screen appears.

5 Enter the lower limit value. Select an input digit
by pressing the [«] or [»] key, input a value with a
numeric key, then press the [ENT] key.

The Function selection screen appears.
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@ Where the tolerance setting mode is "Threshold"

1 Select [TOL], then press the [ENT] key.

(7] "OUT setting method" (page 5-43)
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2 Display the [Tolerance setting] screen.
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3 Enter the upper limit value. Select an input digit
by pressing the [«] or ] key, input a value with a
numeric key, then press the [ENT] key.

The [Enter upper limit] screen appears.

4 Enter the upper limit value. Select an input digit
by pressing the [4] or [»] key, input a value with a
numeric key, then press the [ENT] key.

The [Enter lower limit] screen appears.

5 Enter the lower limit value. Select an input digit
by pressing the [«] or [»] key, input a value with a
numeric key, then press the [ENT] key.

6 Enter the lower limit value. Select an input digit
by pressing the [4] or [»] key, input a value with a
numeric key, then press the [ENT] key.

The Function selection screen appears.
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[Calibration, Scaling] Tab: Calibration Setting

[Calibration, Scaling] Tab: Calibration Setting

Depending on the mounting angle and position of sensor heads or the presentation angle and position of the target
to be measured, there may be small errors produced in the measurement values. Such a setting that is used for
correcting these errors is the calibration setting. This calibration is performed using maximum eight (8) points which are
different in the location (dimension) of one target as the reference.
After this calibration, it is possible to calculate each value of span (tilt) and shift, which are then used to convert the
display before calibration to the display after calibration.
Since each value of span and shift is calculated respectively from two neighboring calibration points, these values will
be effective for measurements obtained from between these two points. It is possible to configure calibration setting
for each measurement target.

Measurement value after

calibration (thick line)

Display value . . .
, Ideal straight line (broken line)

After calibrating P4 7

Before calibrating P4 g?i?j;triir:((et%ti:i::) before
After calibrating P3

Before calibrating P3

After calibrating P2
Before calibrating P2

After calibrating P1
Before calibrating P1 |- 3 | Target dimension

P1 P2 P3 P4

If a single measurement target is used for more than one OUT, such a setting as resulting from one time of
alignment with the master may be reflected on them.
Therefore, unlike the scaling setting, it is not always necessary to perform correction for each OUT.

\ pont This calibration process will not be applied to the output waiting data.
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[Calibration, Scaling] Tab: Calibration Setting

[Calibration setting] area

8

o[ resstergier. )}

Target 2 Calibration pts —— |4Pts
Displayed 1 0.00000 | mm

Target 3 Input 1 0.00000 | mm
| 2.00000] Displayed 2 2.00000 ]| mm
Displayed 3 5.00000| mm

Input2 [ 2.00000] mm
Input 3 mm
. Displayed 4 mm
Displayed 5 |:| mm

Input 4 10.00000| mm
Displayed & I:l mm

Displayed 7 |:| mm
Displayed 8 |:| mm

Target 4
Target 5
Target 6

Target 7 Input 5 mm

Ol

Target 8 Input 6 mm

Target @ Input 7 mm

11111111

J

Target 11
Target 12
Target 13

Buag weiboid

Target 14
Target 15

| |
| |
| |
| |
| |
| |
| |
[ Targetio | Input 8 mm
| |
| |
| |
| |
| |
| |

Target 16

—

".Ei' Click the icon to display help.

No. Name Description

(1) | [Calibration setting] button Displays the Calibration setting area.

Select any target for which the calibration setting is registered.
(2) | [Target x] button Clicking on this button makes the calibration setting for the measurement
target appear in the Calibration setting display area.

Used to register the calibration setting for the selected measurement target.

(3) | [Register calib sef] button Clicking on this button makes the [Calibration setting] dialog appear.

Displays the calibration setting contents of the selected measurement

(4) | Calibration setting display area target.

- LS-9000 Series User’s Manual - 5-53



@)

Buag weiboud

[Calibration, Scaling] Tab: Calibration Setting

[Calibration setting] dialog

Calibration setting

(1

from actual

@ Calibration pts —— |4pts - '—

) (4)—' Set to default

(mput1 | 0.000007] mm)[ Set || == (Dipeyed1 | 0.00000~] rmm
Input 2 2.00000= mm Set == |Displyed 2 2.00000% mm
Input 2 5.00000% mm Set == |Disphyed 3 5.00000% mm
Input 4 | 10.00000=| mm Set == |Disphyed 4 | 10.00000 = mm
Input 5 = mm|| Set == |Displayed 5 1| mm
Input 6 “| mm|| Set ||== |Disphyed6 =l mm
Input 7 ~| mm| Set == |Displyed 7 = mm
Input 8 = mm|| Set == |Disphyed 8 = mm

@ click the icor]fto display help. _(,I_
(5) (6)
No. Name Description
If this button is clicked to
make it enable, the current
[Set from

(1

actual] button

measurement value will be
acquired and displayed in the
[Actual measurement] area.

Actual
(2) | measurement
area

The current measurement
value will be displayed when
the [Set from actual] button is
turned to ON.

[Calibration pts]
dropdown list

@)

Select the number of
calibration points.

[Set to default]
button

(4)

When this button is clicked,
the entered setting will be
cleared and restored to its
initial value.

[Input value x]
setting

®)

Enter the input value
(measurement) to be
calibrated.

(6) | [Set] button

The current measurement
value will be taken as the
input value if the [Set from
actual] button is enabled.

[Display value
(7) | x] setting

Enter the display value
(theoretical value) to
calibrate with.

5-54

Calibration setting

B Set from actual

Actual (current) measurement value can be acquired
and displayed on the screen, and can be set as an
input value.

On clicking [Set from actual] button, the confirmation
dialog appears.

Click the [OK] button to display the actual measurement
value.

[ [Reference, ) © The measurement value used for
calibration is the value before Auto Zero,
Offset or Filter processing is applied.
* To acquire stable numerical values, display
values that 2048 times moving average
has been applied to, regardless of the Filter
processing.

H Calibration pts

Select the required number of calibration points from
the dropdown list.
According to the selected number of calibration points,
configuration of the calibration settings becomes
available.

* OFF

*1ptto 8 pts

@ Input 1 to Input 8

Enter an appropriate input value (measurement value).
If the following conditions are not satisfied, the input
value will be taken as an error and displayed in red
characters.

Case of correcting with more than two points of k-point.
e Input value [K] - Input value [k - 1] > 0

(Displayed value [K] - Displayed value [k - 1]) <2
(Input value [K] - Input value [k - 1])

@ Set

This designation is effective when the [Set from actual]
is set to ON.

Clicking on this button makes the actual (current)
measurement value entered as the required input.

@ Displayed 1 to Displayed 8
Enter an appropriate displayed value (theoretical
value).
If the set displayed value is invalid, it will be shown in
red characters.
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[Calibration, Scaling] Tab: Calibration Setting

Basic Operations of LS-Navigator2

Registering the calibration setting

1 Select any target for which the calibration setting
is registered.

The calibration setting contents of the selected
measurement target will be displayed at the right of
the [Calibration setting] area.

2 Click the [Register calib set] button.
The [Calibration setting] dialog appears.

[ [reterence, ) The number of significant digits and unit
of the currently displayed measurement
value will vary depending on the minimum
display unit selected by [Minimum display
unit] of the [Basic setting] tab.

3 When setting the input value from the any actual
measurement, click the [Set from actual] button.

With the [Set from actual] button turned
ON, the [Set] button effects according

to the number of points selected with
[Calibration pts].

4 Select the number of calibration points.

reference ) |f the number of calibration points is
modified on a half way of establishing the
calibration setting (in such a case where
more than one input values or displayed
values are changed from their initial
value), the Confirmation dialog appears to
initialize the contents having been set. If
this is the case, click the [OK] or [Cancel]
button, as required.

Enter the input value. In case of setting the input
value from any actual measurement, click the
[Set] button.

[ [ Reference, ) For the input value, use a value larger
than the previous input value.

6 Enter the displayed value.

reference ] US€ @ calibration span within a range of
+2.0.
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7 Click the [OK] button.

The calibration setting is now established and the
[Program setting] screen returns.

[ Reference If the set input value or displayed value is
invalid, the corresponding error dialog will
appear.

As the [Calibration setting] dialog returns
if the [OK] button is clicked, correct the
input value or displayed value shown in
red characters.

Restoring the calibration setting to its
initial value

1 During the registration of calibration setting, click
the [Set to default] button.

The input value and displayed value will be restored
to their initial values.

Canceling the registration of calibration
setting

1 Select any measurement target for which the
calibration setting is registered.

The calibration setting contents of the selected
measurement target will be displayed at the right of
the [Calibration setting] area.

2 Click the [Register calib set] button.
The [Calibration setting] dialog appears.

3 Select [OFF] from the [Calibration pts] dropdown
list.

4 Ciick the [OK] button.

The calibration setting is now cancelled and the
[Program setting] screen returns.

5-55

Ol

Buag weiboid



Buag weiboud -'

[Calibration, Scaling] Tab: Calibration Setting

. . 4 Set the displayed value. Select an input digit by
Display Panel Setting Method pressing the [« or ] key, input a value with a

numeric key, then press the [ENT] key.

Registering the calibration setting TN T T ’EEQ S
—=d o 1 LN Sio
oUT e~ =L

1 Press the [8] key after pressing the [FUNC] key, " 19 : = : ] Sto
select the target to be calibrated and then press o5 == =
the [ENT] key. T ’552

T T T TN B = e
DDD--"-- ] ] -'-'\‘,--' gtf '.-"r-'.'-'."-"r-'.:-"r-" E,:'o
T - =3 X3 - e :ow 00D e —— E,f (ez0)
=TT = =5 [0
00D ' (R "" "’ ! i
S ol i N o N e e e 5 Repeat the setting of input value and displayed
S O I o i e | e Jem value as many times as the number of calibration
oo =T points set with Step 2.
= im When you complete the settings as many as the
number of calibration points, the Measurement
The Calibration points setting screen appears. screen will return.

These settings will be reflected on the Controller.

2 Select the number of calibration points by
pressing the [A], [V], [«] or [»] key, then press
the [ENT] key.

ouT ‘: ':: -'- -'- -'- '~ "-: EE o TM

s SO IO O e N I o an

— = T : ERCa)

00D ! "" ! ! i

| “Ca)r T 0 1 Ev |
- e - (=<9

= | I I I R N | ! =
(=<9

ooo ' i O ZERO

The Calibration value setting screen appears.
If you do not perform calibration, select [OFF].

3 Enter the input value. Select an input digit by
pressing the [« or [»] key, input a value with a
numeric key, then press the [ENT] key.

Ao L. T T NI BRCcS
00D "' L' ' ' "’ ' \‘ "J i
S e el 1 i
00D ' "" ' ' i
TNICTr T o B
00D -" \’ ' "" ' ' i
CAr AT ararararie
| o I T o o B | = )

The Displayed value setting screen appears.

reference J  IN Ccase of setting the input value from any
actual measurement, press the [TIM] key.
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[Calibration, Scaling] Tab: Scaling Setting

[Calibration, Scaling] Tab: Scaling Setting

Depending on the surface conditions and application environment, etc. of the measurement target, there may be
small errors produced in the measurement values. Such a setting that is used for correcting these errors is the scaling
setting. This scaling is performed using a maximum of eight (8) points which are different in the location (dimension) of
one target as the reference.
After this scaling, it is possible to calculate each value of span (tilt) and shift, which are then used to convert the display
before scaling to the display after calibration.
Since each value of span and shift is calculated respectively from two neighboring scaling points, these values will be
effective for measurements obtained from between these two points. It is possible to configure the scaling setting for
each OUT.

Measurement value after scaling

(thick line)

Display value ) ) )
Ideal straight line (broken line)

After scaling P4

Measurement value before scaling

Before scaling P4
9 (thin line)

After scaling P3

@)

Before scaling P3

After scaling P2
Before scaling P2

Buag weiboid

After scaling P1
Before scaling P1|-

i Target dimension

P1 P2 P3 P4

Use this method in such a case where multiple targets having a large diameter are measured using 2 heads
and you wish to apply scaling to the calculation results obtained from them.

\ rint ©his scaling process will not be applied to the output waiting data.
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[Calibration, Scaling] Tab: Scaling Setting

[Scaling] area

iz Program setting

] |

B

Send to controller Read from controller Save setting file Open setting file

Edit program list...

Calibration, Scaling | Common setting | Setting list

Calibration setting

[

M

g Register scaling... '—(3)
(Scaling points —— |OFF |

Input 1 |:| mm == Displayed 1 |:| mim
Input 2 |:| mm == Displyed 2 |:| mim
Input 3 |:| mm = Displayed 3 |:| mim
Input 4 |:| mm == Displayed 4 :l mim
Input 5 |:| mm === Displayed 5 |:| mim
Input & I:I mm == Displayed 6 |:| mim
Input 7 |:| mm ==y Displayed 7 |:| mim
Input 8 |:| mm = Displayed 8 |:| mim

J

No. Name Description

(1) | [Scaling] button Used to display the [Scaling] area.
Select any OUT for which the scaling setting is registered.

(2) | [OUTX] button Clicking on this button makes the scaling for the OUT appear in the Scaling
display area.

. . Used to register the scaling setting for the selected OUT. Clicking on this
(3) | [Register scaling] button button makes the [Scaling] dialog appear.
(4) | Scaling display area In this area the scaling setting contents of the OUT will be displayed.
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[Calibration, Scaling] Tab: Scaling Setting

[Scaling] dialog

Scaling
() 2)

X Xk X X X

@ Scaling points —— m (3) U”W
(mput1 | 0.00000=] m)( Set || == (Displayed 1 | 0.00000[%] mm)
Input 2 2.00000 | mm Set == |Displayed 2 2.000001%| mm
Input 2 5.00000 | mrm Set == |Displayed 3 5.000001%| mm
Input 4 | 10.00000 (- mm Set == (Displayed 4 | 10.00000 = mm
Input 5 = mml| Set == (Displayed 5 =] mm
Input 6 “| mmr|| Set || === |Displayed 6 =] mm
Input 7 “ mm|| Set mm) (Displayed 7 =l mm
Input 8 = mm|| Set m) (Displayed 8 = mm
Click the icorj|to display I'|el|:| ) —(,%‘)_
& &
No. Name Description
On clicking this to enable it,
the current measurement
(1) [Set from value will be acquired and

actual] button displayed in the [Actual

measurement] area.

The current measurement

Actual . )
2) | measurement value will be displayed when
area the [Set from actual] button is

turned to ON.

[Scaling pts] Select the number of scaling

(3) dropdown list points.
On clicking this button,
) [Set to default] | the entered setting will be
button cleared and restored to its
initial value.
5) [Input value x] Enter the input value

setting (measurement) to be scaled.

The current measurement
value will be taken as the
input value if the [Set from
actual] button is enabled.

(6) | [Set] button

Enter the display value
(theoretical value) to apply
scaling to.

[Displayed
value x] setting

@)
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Scaling setting

B Set from actual

Actual (current) measurement value can be acquired
and displayed on the screen, and can be set as an
input value.

On clicking [Set from actual] button, the confirmation
dialog appears.

Click the [OK] button to display the actual measurement
value.

[ TReference, ) * The measurement value used for scaling is
the value before Auto Zero, Offset or Filter
processing is applied.

* To acquire stable numerical values, display
values that 2048 times moving average
has been applied to, regardless of the Filter
processing.

H Scaling pts

Select the number of scaling points from the dropdown
list.

According to the selected number of scaling points, it is
now possible to establish the scaling setting.

* OFF

* 1 ptto 8 pts

@ Input 1 to Input 8

Enter an appropriate input value (measurement value).
If the following conditions are not satisfied, the input

value will be taken as an error and displayed in red
characters.

Case of correcting with more than two points of k-point.
e Input value [K] - Input value [k - 1] >0

(Displayed value [K] - Displayed value [k - 1]) <2
(Input value [K] - Input value [k - 1])

@ Set

This designation is effective when the [Set from actual]
is set to ON.

Clicking on this button makes the actual (current)
measurement value entered as the required input.

@ Displayed 1 to Displayed 8
Enter an appropriate displayed value (theoretical
value).
If the set displayed value is invalid, it will be shown in
red characters.

5-59

@)

Buag weiboid



@)

Buag weiboud

[Calibration, Scaling] Tab: Scaling Setting

Basic Operations of LS-Navigator2

Register the scaling setting

1 Select the OUT number for which the scaling

2

3

4

6

5-60

setting is registered.

The scaling setting contents of the selected OUT
number will be displayed at the right of the [Scaling
setting] area.

Click the [Register scaling] button.
The [Scaling setting] dialog appears.

The number of significant digits and unit
of the currently displayed measurement

value will vary depending on the minimum
display unit selected by [Minimum display
unit] of the [Basic setting] tab.

When setting the input value from the any actual
measurement, click to enable the [Set from
actual] button.

reference ) VVith the [Set from actual] button turned
ON, the [Set] button is enabled according
to the number of points selected with
[Scaling pts].

Select the number of scaling points.

If the number of scaling points is modified
on a half way of establishing the scaling

setting (in such a case where more than
one input values or displayed values

are changed from their initial value), the
Confirmation dialog appears to initialize
the contents having been set. If this is the
case, click the [OK] or [Cancel] button, as
required.

Enter the input value. In case of setting the input
value from any actual measurement, click the
[Set] button.

reference J O the input value, use a value larger
than the previous input value.

Enter the displayed value.

7

Click the [OK] button.

The scaling setting is now established and the
[Program setting] screen returns.

[ Reference ) If the set displayed value or displayed
value is invalid, the corresponding error
dialog will appear.

As the [Scaling setting] dialog returns

if the [OK] button is clicked, correct the
input value or displayed value shown in
red characters.

Restoring the scaling setting to its initial
value

1

During the registration of scaling setting, click the
[Set to default] button.

The input value and displayed value will be restored
to their initial values.

Canceling the registration of scaling
setting

1

A W

Select the OUT number for registering a scaling
setting.

The scaling setting contents of the selected
measurement target will be displayed at the right of
the [Scaling setting] area.

Click the [Register scaling] button.
The [Scaling setting] dialog appears.

Select [OFF] from the [Scaling pts] dropdown list.

Click the [OK] button.

The scaling setting is now cancelled and the
[Program setting] screen returns.
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[Calibration, Scaling] Tab: Scaling Setting

Display Panel Setting Method

Register the scaling setting

1 Press the [9] key after pressing the [FUNC] k
select the OUT number for scaling and then
press the [ENT] key.

ey,

ouT : ':: - -'- -'- '\ "-: ]EEZ o _TIM
= L. ! LN ai
ouT '--. ' ’ -'- ’W
oGo
o led LS ! ow
e — )\
S (o)
)0 ! ’ =
N W ! R
o ’ i
oGo
ooo i‘ O ZERO

The [Scaling setting] screen appears.

2 Select the number of scaling points by pressi

ng

the [A], [V], [«] or ] key, then press the [ENT]

key.
OUT t: ':: -'- - -'- '\ "-: EEE o TIM
5 Ao 0 LN ai
W'—\
S o W I 1 =
et LS ! ! ov
(@rr (o
TN L T AT
== = V. LN e
00D ' Ei‘ozsno

The Scaling value setting screen appears.
If you do not perform scaling, select [OFF].

3 Enter the input value. Select an input digit by
pressing the [«] or ] key, input a value with
numeric key, then press the [ENT] key.

a

S el el i i i N v |
00D "’ "' ' ‘ "’ ' \' L" i
N T L 1 2
00D ,'" "" ' ' i
TNICa) T 0 e
00D "‘ ' \" "J ' ' i‘
A Irarararie
— [ O o o oy o 3 | = )

The Displayed value setting screen appears.

reference ) IN case of setting the input value from any

actual measurement, press the [TIM]

key.

4 Set the displayed value. Select an input digit by

pressing the [« or [»] key, input a value with a

numeric key, then press the [ENT] key.

S el iy iy e Y N i
[ l

S

oD

o (o v

(=118 O ZERO

S I e

OHH o TIM

O ZERO

o TIM

oo
=5

O ZERO

o TIM

O ZERO

I

5 Repeat the setting of input value and displayed

value as many times as the number of scaling

points set with Steps 3 and 4.

When you complete the settings as many as the
number of scaling points, the Measurement screen

will return.

These settings will be reflected on the Controller.
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[Common setting] Tab: Edge Detection

[Common setting] Tab: Edge Detection

Select the [Common setting] tab in the [Program setting] screen to display the common settings.
Display the [Edge detection] area by clicking on the [Edge detection] button, and then perform setting for received light
waveform and edge detection.

[Edge detection] area

00: PROG_00

ﬂﬁ_:} Program setting EI = @
.ﬂ @ﬂ |58 L ?
Send to controller Read from controller Save setting file Open setting file Help

Basic setting | Calibration, Sealing | Common setting

[ coeonucn ]

(1)

|lnte-rfere-nce prevention

Group calculation

I/O terminal setting

Sync setting

Data storage

)

Stat process

@ Click the icon to display help.

Edit program list...

(4) — | Mask position M2 —

(5) —[9 Check Mo. of edges — [

(6) _-[9 FOCUS monitor

'E' Edge detection threshold
Threshold value T1

Threshold value T2 — 7]

Continuous acq One-time acg
waveforms waveforms
[|:| Overwrite wa\reforms]— 9)

0  Waveform 10f

(@] Mask setting

Calibration of
received light intensity...

No. Name Description
(1) | [Edge detection] area Use this button to display the edge detection setting area.
2) | [Head x] button Select.a heaq where to set edge detection. Clicking the button allows edge
detection settings to appear.
(3) | [Edge detection threshold] setup | Select a check box [#] to enter an edge detection threshold.
(4) | [Mask setting] setup Select this check box [#] to enter a mask setting.
(5) | [Check No. of edges] setting Select this check box to set an OK/NG threshold for the number of
edges.
(6) | [FOCUS monitor] setup Set the detection sensitivity of FOCUS monitor.
7) [Continuous acq waveforms] Click this button to continuously acquire received light waveforms from the
button head periodically and show them in the received light waveform display area.
. Click this button to once acquire received light waveforms from the head
(8) | [One-time acq waveforms] button . : ; .
and show them in the received light waveform display area.
(9) | [Overwrite waveforms] check box | Select this check box [#] to overwrite received light waveforms.
(10) Received light waveform display This area shows received light waveforms.

area
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[Common setting] Tab: Edge Detection

No. Name Description
(1) [Calibration of received light This button performs calibration of received light intensity. Clicking the
button allows the [Calibration of received light intensity] dialog to appear.

intensity] button

[Calibration of received light intensity] dialog

l Perform calibration of received light intensity (1)
Return calibration of received light intensity to 2
the factory setting @

No. Name Description

1 I[iFg;ﬁ:f%rtzn(;?tl;t])ﬁtjltct)gnOf received This button performs calibration of received light intensity.
[Return calibration of received . N . _— .

2) | light intensity to the factory Use this button to return calibration of received light intensity to the factory
setting] button setting.

\ rit Perform calibration of received light intensity without a target between the receiver and transmitter.
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[Common setting] Tab: Edge Detection

Edge detection L
Received light waveform

B Edge detection threshold 0 50 80 100

You can set a threshold (ratio to the maximum received
light intensity) for edge detection.

Change the threshold according to the light
transmittance of a target to be measured such as a
transparent body. Up to two edge-detection thresholds

can be set.
This is usable particularly when the width of a coating Coating | Transparent sheet
on a transparent sheet and that of the sheet are . 9 ansp
i width width
measured at the same time.

To measure an opaque object, set the edge detection
threshold to 50%.

AN T Threshold value T1
Threshold value T2

Transparent sheet
\ Pont | the check box [#] of [Edge detection

threshold] is deselected, the entered
threshold is cleared.

When the check box || is selected next time,
the threshold is returned to the default value.

@ Threshold value T1

Enter a threshold value in units of %.

Coating (opaque) @ Threshold value T2
Select this check box [#], then enter a threshold value
in units of %.
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[Common setting] Tab: Edge Detection

Bl Mask setting

Select this check box || to specify the range of
masking (neglecting) edges in units of mm.

Some edges you want to eliminate from a
measurement target may appear depending on a target
to be measured.

Use this mask function to neglect such edges not to be
used for such measurement.

@ In case of start point (M1) > end point (M2)

Masking ranges are set on both outsides of boundaries.

—

T\

Masking range

Measuring range

Masking range

@ In case of start point (M1) < end point (M2)

A masking range is set at the inside between
boundaries.

—

—

Measuring range

Masking range

Measuring range

@ In case of start point (M1) = end point (M2)

The entire range is used for measurement (no masking
range is set).

[ Reterence ) ® After acquiring received light waveforms,
you can change the masking range by
dragging and dropping the tag of [M1] and/
or [M2] being displayed in the received light
waveform area.

* A masking range is displayed in yellow
rectangle.

* If the check || box has been selected, the
line and tag in the mask position will appear
in the received light waveform display area.

Hl Check No. of edges

If the number of edges being detected differs from that
you have set with the Check No. of edges function,
measurement data is kept as output waiting data.
Select this check box [¥| to enter the number of edges
to be detected.

A\ Pint  |f this check box []is deselected, the entered
number of edges is cleared.

When the check box is selected next time,
the number of edges is returned to the default

value.

reference ) AS long as the mask setting is effective,
edges included in the mask range are not
counted.
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[Common setting] Tab: Edge Detection

Hl FOCUS monitor

This function is used in combination with status output
“FOCUS”. The FOCUS monitor function is usable
when measuring cylindrical objects such as a shaft and
a wire.

If a target to be measured is not included in the FOCUS
monitor range, status output is turned to ON.
[[]“Status output” (page 5-98)

[ [reterence,) * The FOCUS monitor function is only

enabled when a round bar is measured.

¢ If the Interference prevention function is
used, the FOCUS monitor is treated as
focus NG.

¢ This is not available on LS-9120M,
LS-9006D and LS-9030D. If used, it will be
recognized as focus NG.

FOCUS display OFF FOCUS display ON
O] [©J

—— |

Measurement center position

@ For LS-9006/LS-9006M

Focus value Target position X
+9 +2.7 mm < X < +3.0 mm
+8 +2.4 mm < X<+2.7 mm
+7 +2. 1 mm < X<+2.4 mm
+6 +1.8 mm < X <+2.1 mm
+5 +1.5mm <X <+1.8 mm
+4 +1.2mm < X<+1.5mm
+3 +0.9 mm <X <+1.2 mm
+2 +0.6 mm < X <+0.9 mm
+1 +0.3 mm < X < +0.6 mm
0 -0.3 mm < X <+0.3 mm
-1 -0.6 mm £ X <-0.3 mm
-2 -0.9 mm < X <-0.6 mm
-3 -1.2mm < X <-0.9 mm
-4 1.5 mm<sX<-1.2mm
-5 -1.8mm<X<-1.5mm
-6 221 mm<sX<-1.8 mm
-7 24 mm<sX<-2.1mm
-8 -2.7mm< X <-24mm
-9 S3mms X <-27mm

@ For LS-9030/LS-9030M

Focus value

Target position X

+9 +13.5mm < X < +15 mm
+8 +12mm < X £ +13.5 mm
+7 +10.5 mm < X £ +12 mm
+6 +9mm < X< +10.5 mm
+5 +7.5mm < X <+9 mm
+4 +6 mm < X < +7.5 mm
+3 +4.5 mm <X <46 mm
+2 +3 mm < X< +4.5mm
+1 +1.5mm <X <+3 mm
0 -1.5mm< X< +1.5mm
-1 3 mm<X<-1.5mm
-2 4.5 mm<X<-3mm
-3 -6 mmsX<-45mm
-4 -7.5mm< X <-6mm
-5 9Omm< X <-7.5mm
-6 -10.5 mm < X <-9 mm
-7 -12mm < X <-10.5 mm
-8 -13.5mm <X <-12mm
-9 -15mm < X <-13.5 mm
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[Common setting] Tab: Edge Detection

Hl Acquiring received light waveforms

This instrument acquires received light waveforms
from the head and shows them in the received light
waveform display area.

« The items for which the check boxes
of [Edge detection threshold] and [Mask
setting] are selected appear in the received
light waveform display area.

* After acquiring received light waveforms,
you can change the thresholds and mask
positions by dragging the tag of [T1], [T2],
[M1] and/or [M2] being displayed in the
received light waveform area.

@ One-time acq waveforms

Received light waveforms are acquired once and
shown in the received light waveform display area.

@ Continuous acq waveforms

Received light waveforms are acquired continuously
and periodically, and shown in the received light
waveform display area.

@ Overwrite waveforms

Received light waveforms can be overwritten by
selecting this check box[¥.

l Calibration of received light intensity

This button performs calibration of received light
intensity.

Perform this calibration in cases where the transmitter
and receiver are used with those removed from the TR
base and the transmitter and receiver get soiled with
time due to contamination.

Clicking the button makes the [Calibration of received
light intensity] dialog to appear.

Perform calibration of received light intensity without
a target to be measured between the receiver and
transmitter.

@ Perform calibration of received light intensity

This button allows the calibration of received light
intensity to run.

Click the [OK] button in the dialog indicating completion
of received light intensity calibration that appears after
execution to restore the [Calibration of received light
intensity] dialog.

@ Return calibration of received light intensity to the
factory setting

This button returns the calibration of received light
intensity to the factory setting.

Click the [OK] button in the dialog indicating restoration
of received light intensity calibration to the factory-
setting that appears after execution to restore the
[Calibration of received light intensity] dialog.

Basic Operations of LS-Navigator2

Setting edge detection

1 Select a head where to set edge detection.

The edge detection settings of a selected head are
displayed to the right of the [Edge detection] area.

2 Acquire the received light waveform as
necessary.

3 Set edge detection thresholds.

[ Jreterence ] * After acquiring the received light waveform,
you can change the threshold(s) by
dragging and dropping the tag of [T1] and/
or [T2] being displayed in the received light
waveform area.

* The line and tag in the threshold(s) of
which the check box || has been selected
will appear in the received light waveform
display area.

Ol
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4 Set mask settings.
5 Set the Check No. of edges function.

6 Enter FOCUS monitor data.

Acquiring received light waveforms

Click the [Continuous acq waveforms] button or
[One-time acq waveforms] button.

2 Select the check box of the [Overwrite
waveforms] button as necessary.
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[Common setting] Tab: Edge Detection

Performing calibration of received light
intensity

1

3
4

5-68

Click the [Calibration of received light intensity]
button.

The [Calibration of received light intensity] dialog
appears.

Click the [Perform calibration of received light
intensity] button or [Return calibration of received
light intensity to the factory setting] button.

Message “Under calibration of received light
intensity” appears on the Main window.

Click the [OK] button.

Click the [Close] button.

Display Panel Setting Method

Edge detection setup

1 Press the [0] key after pressing the [FUNC] key,

select [HEAD] and then press the [ENT] key.
The setting item selection screen appears.
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Select the HEAD number for which to perform
setting, then press the [ENT] key.
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Perform setting for any purpose.

Refer to the following items:
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A: EDGE-THRE (Edge detection threshold)
B: MASK (Mask setting)

C: EDGE-CHK (Check No. of edges)

D: FOCUS-M (FOCUS monitor)

Press the [ESC] key to display the setting item
selection screen.

Select [APPLY] by pressing the [A] or [V¥] key,
then press the [ENT] key.
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[Common setting] Tab: Edge Detection

6 When [EXECUTE] appears, press the [ENT] key.

3 Set edge detection thresholds. Select an input
digit by pressing the [4] or [p] key, input a value

( (oo e ee ee ee e - 'ﬁ‘ o 1M ; i
‘-, ,'-- : : ,' ,‘\,’ ,' y] ks with a numeric key, then press the [ENT] key.
Ui\ == = == — Lo (o zxo) ___
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F= HEERT
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(Y w0 w00 IO I il | ot A I N e N S il o
. . RInlE
When [COMPLETE] appears, the setting operation — LILLE ey

is completed.

The Function selection screen appears.

Setting edge detection

71 “Edge detection setup” (page 5-68)

1 Select [EDGE-THR], then press the [ENT] key.

(R = N A
= -_' L- [] ] _'. [IRY] ‘..’ =
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R N el e B Y A
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Setting a mask range

1 Select [MASK], then press the [ENT] key.

Set edge detection thresholds. Select an input
digit by pressing the [4] or [p] key, input a value
with a numeric key, then press the [ENT] key.
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The Threshold B setting screen appears.

1 “Edge detection setup” (page 5-68)
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Select [ENABLE] by pressing the [A], [V], [«] or

[»] key, then press the [ENT] key.
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3 Set a value of mask M1. Select an input digit by

pressing the [«4] or [»] key, input a value with a

numeric key, then press the [ENT] key.

4 Set a value of mask M2. Select an input digit by

pressing the [« or [»] key, input a value with a

numeric key, then press the [ENT] key.
The Function selection screen appears.
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[Common setting] Tab: Edge Detection

Setting the Check No. of edges function Setting FOCUS monitor

1 Select [EDGE-CHK], then press the [ENT] key. 1 Select [FOCUS monitor] setup, then press the
[1] “Edge detection setup” (page 5-68) [ENT] key.
A < e e el N I i (B D) 71 “Edge detection setup” (page 5-68)
wedle t VD e [ OETTING L
R el e B Y ng) o\ == == == = %
L rre vy g Eill =) LA LCC LI T ] ]5:."
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Select [ENABLE] by pressing the [A], [V], [«] or
[»] key, then press the [ENT] key. 2 Select an input digit by pressing the [«4] or [»]
key, input a value with a numeric key,then press

S S il i e Y Y ar e the [ENT] ke

[} ‘-, "‘ ! ! -" ' \' "" i [ ] y —
N B S el el el ol Y Js::'o S
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The Set No. of edges screen appears. - =l El o)
Set the number of edges. Select an input digit by The Function selection screen appears.

pressing the [« or [»] key, input a value with a
numeric key, then press the [ENT] key.

ot :: ':: -'- - -'- '\ ' '-: E:_Gz‘ o ™
00D "' L‘ ' ' -" ' \, "J i
LS LI T gr |
00D 1 L‘ U "" J i
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The Function selection screen appears.
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[Common setting] Tab: Edge Detection

B Press the [ENT] key.

Performing calibration of received light
The Measurement screen appears.

intensity

1 Press the [FUNC] key, then press the [] key.

The [Calibration of received light intensity] screen
appears.

2 Select a head number by pressing the [A] or [V]
key, then press the [ENT] key.
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3 Select [START] by pressing the [A] or [¥] key, %
then press the [ENT] key. 3
Check that no fixture or target exists within the g
measuring range. é“-
ouT ' -'- _ '-- -:" -'- -':' EEE o TIM
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4] Select [EXECUTE] by pressing the [A] or [¥] key,
then press the [ENT] key.

T ' -'- _ '-- '::' ' .'- -':' 'g‘ ° M
Lm L. ! L. VL. L LS o
T 2n e
L I W Ny B X ! 5 o=
Lmm 5v )
YA ol il Al
00D ’-‘ a “- "‘ "" ! L‘ im

This executes calibration of received light intensity.
After execution the Completion screen appears.
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[Common setting] Tab: Interference Prevention

[Common setting] Tab: Interference
Prevention

Select the [Common setting] tab in the [Program setting] screen to display the common settings.

Click the [Interference prevention] button to display the [Interference prevention] area, and then perform interference
prevention setting.

If multiple heads are used concurrently and if LED light emitted from each head comes into other heads, an error may
be observed in measurement data. This function is used to prevent such measuring errors.

[Interference prevention] area

E} Program setting

4B a0 Ea

Send to controller Read from controller Save setting file Open setting file

Edit program list...

Basic setting | Calibration, Scaling | Common setting | Setting list
Edge detection WE Interference prevention func | OFF - ]7 (2)

Group A @ Group B Group C
| Sync setting

Group A Group B @ Group C

(1) Data storage
@ Group A Group B Group C

Group calculation
I/O terminal setting

Stat process

'EI' Click the icon to display help.

No. Name Description

(1) | [Interference prevention] button Use this button to display the [Interference prevention] area.

[Interference prevention func]

: This list is used to select a type of interference prevention function.
drop-down list

(3) | [Head-Group] setting Specify a group to which each head belongs.

5-72 - LS-9000 Series User’s Manual -



[Common setting] Tab: Interference Prevention

Interference prevention function

This function shifts the timing of light emission of
multiple heads to be used by dividing them into 2 1 Select interference prevention function.
or 3 groups. Use this function if LED light from the

heads interferes with each other and adversely affects

2 Group multiple heads.

measurements.
reference | * Heads classified in the same group emit Display Panel Setting Method

light in the same timing.

« If another setting item is selected from
the drop-down list, the entered grouping 1 Press [FUNC] key, then press [0] key.
settings are cleared.

Select settings screen appears.
When this item is selected again, grouping

settings return to the defal.ﬂt value§. . 2 Select [COMMON] by pressing the [A] or [¥] key,
¢ If the Interference prevention function is then press the [ENT] key.
used, position measurement data between _
the transmitter and receiver always R e el e e e Y s e
becomes output waiting data. —ed Lo 1 0 L INLY Bl =) 5
T TANNTIN
. AB-ON D '-- ‘..’ [N L.’ N E
ouT S (o [e)
The measurement timing is divided into 2 groups. G %
Divide multiple heads into 2 groups of group A and v # 3
group B. St &
Click and select one of group name radio buttons to ) lou J(o =) =
which each head is grouped. a

3 select [PRV-INT] by pressing the [a], [V], [4] or

Il ABC-ON [>] key, then press the [ENT] key.

The measurement timing is divided into 3 groups. = = CrRICRTE)

Divide multiple heads into 3 groups of group A, group ‘-’ "-- : : : ) J'l'_’ e
B, and group C. T\ == == = ! %
Click and select one of group name radio buttons to - STANANATING S
which each head is grouped. Lk LID 0 ILIIN &=
. . . ouT - e = e = - (=) (o)

[ [reteence,) A sampling frequency varies depending on [l oo r-Ld St
" the number of OUTs to use and interference el AL, L P LIV V5 e
prevention function setting. AL TN T 5r e
o --'-\V -.'.'\' (] ‘:Lom

Interference prevention oo =

Number of function
Olgito ABC- 4 Select the number of axes by pressing the [Al,

e ON [v], [«] or ] key, then press the [ENT] key.
1t04 62.5 125 187.5 :H.': ':- T "r N 'r:' B
5t0 12 125 125 187.5 - == ! =-:—
TOTTTINMNMNTIIN o [
13t0 16 187.5 250 187.5 Lo LN ¢ o=
Unit:ps T o Ei
b ! Ellce=a)
i i RV ]
5 [ Pt & g o=

[2-AXIS] AB-ON
[3-AXIS] ABC-ON
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[Common setting] Tab: Interference Prevention

5 Assign HEAD-1 to a group by pressing the [A],
[w], [«4] or ] key, then press the [ENT] key.

GOt r: ':: -'- -‘- -'- '\ ' '-: g o M
00D “' L‘ ! ! "‘ ' \' L" i
T T ANMNAT AN ERC
o L LN R
TN =
00D '-‘ ' 'L‘ ' ' "" ! i
i £ =
ooD ' ' i O ZERO

Values that can be set in the Group setting screen
differ depending on the selected head grouping.

2-AXIS 3-AXIS
HEAD1: A HEAD1: A
Initial value | TEAD2: B HEAD2: B
HEAD3: A HEAD3: C
HEAD4: B HEAD4: A
Setting A B AB.C
value

Apply the same settings in procedure 5 to HEAD-
2 to HEAD-4.

Buag weiboud -'

© o N O

Press the [ESC] key, the settings screen
appears.

Select [APPLY] by pressing the [A] or [¥] key,
then press the [ENT] key.

Press the [ENT] key when [EXECUTE] appears.

ouT :: ':: -'- -‘- .'. '\ ' '-: E EIZ o TIM
ey AL ! LN =i
TOEIEIED) v = -
R Y B B S B
T DN ETTTrrTIOE
- Lo o/ Lo Lo Lo L e oe

The process is complete when [COMPLETE] is
displayed.
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[Common setting] Tab: Sync Setting

[Common setting] Tab: Sync Setting

Select the [Common setting] tab in the [Program setting] screen to display the common settings.
Click the [Sync setting] button to display the [Sync setting] area, and then perform synchronization setting.

[Sync setting] area

) Program setting

&B £

Send to controller Read from controller Save setting file Open setting file

Edit program list...

Basic setting | Calibration, Smllngl Common setting | Setting list

Edge detection €| Sync measure OUT
[ outt [ outz [ out3 [ ouT4

[l ouTs [ ouTe [ out? [ ouTs @)
[F] ouTe [ ouTio [ ouTil [F] ouT12
Data storage [F] ouT13 [] OUT14 [[] OUTL5 [[] OUT16

(1) Group calculation

Ol

I/O terminal setting

Stat process

Buiyag weiboid

{E:- Click the icon to display help.

No. Name Description
(1) | [Sync setting] button Use this button to display the Sync setting area.

(2) | [Sync measure OUT] check box | Select Sync measure outputs for which timing synchronization is enabled.
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[Common setting] Tab: Sync Setting

Sync measure target

Select target outputs (from among OUT1 to OUT16)

4 Select [ON] by pressing the [Al, [V], [«] or »]
key, then press the [ENT] key.

Ul - e ee ee oo - EIHIH o TM
for which sync timing, sync zero, and sync reset are M4 "-- : : ‘ "‘J " 9 ’ S
enabled. i Su
The sync signals can be entered from the external Y \,, Y ’ :""
terminal, display panel, RS-232C, and LS-Navigator2. L L. -J LI} =0 Je)
- - - = _r 17T -1 ]-
Basic Operations of LS-Navigator2 (et L !
ouT ' ’-o (o )
1 Select outputs to be a target for the TIMING sync E) L. =)
processing. )
Then, the OUT setting screen appears.
[ Treterence, ) Onlly the outputs for which any sync

Display Panel Setting Method

1 Press the [FUNC] key, then press the [0] key.

2 Select [COMMON] by pressing the
then press the [ENT] key.

[A] or [V] key,

setting is currently enabled are displayed
in the OUT setting screen.

Select Sync measure outputs for which timing
synchronization is enabled by pressing the [A],

[v], [«] or [»] key, then press the [ENT] key.

N7 T "l\!l"
g o l l L INLD

o TIM

ou J(o zro

L“'"“ ATINI
L. L) ll \J

O TIM

O ZERO

e

o TIM

oL O ZERO

GUT

ooo

o TIM

T FI E B

ou J(o zro

Select [SYNC] by pressing the [4] or [»] key, then

key.

When setting of all targeted outputs has been
finished, the Function selection screen appears.

Display the select setting items screen by
pressing the [ESC] key.

Select [APPLY] by pressing the [A] or [V¥] keys,
then press the [ENT] key.

When [EXECUTE] is displayed, press the [ENT]

B S e e N Y e

press the [ENT] key. IS TN 5 e

R el el e e el Y ek e ™) ,-:' ] N/ R
B gl | i L 1ML = |om =

L &. - ' ' ' '- St

) MNaT FInd B [ Er e

L- -.’ ' " \ i =

0oD &OZERO

FI AT MEEETIH ER ~ - 1T
Nal:ingis kil e N

l 00D == R — == o ) (ozx0))

YA N s e

%-J I INvEL il The setting is complete when [COMPLETE] is
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displayed.
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[Common setting] Tab: Data Storage

[Common setting] Tab: Data Storage

Select the [Common setting] tab in the [Program setting] screen to display the common settings.
Click the [Data storage] button to display the [Data storage] area, and then perform data storage setting.

M In case of storage cycle “x1”

1. 4,
Sampling frequenc
Storage start / stop start piing freq y Stop

2. 5.

Storage timing
3.

Storage in the internal
memory

1. Storage starts according to the [storage start condition].

2. A measurement value to be stored is determined for each [sampling frequency].
3. A measurement result is stored in the internal memory.

4. Storage stops according to the [storage stop condition].

5. No measurement value is stored under the stop condition.

H In case of storage cycle “TIMING sync” or “Storage trg sync”
1. 4.

Storage start / stop start Stop

2. 5.

Storage timing
TIMING input or STTRG
input 3

Storage in the internal
memory

1. Storage starts according to the [storage start condition].
2. A measurement value to be stored is determined according to the [TIMING input].
TIMING1 input, input from the RS232C interface, and TIM button entry of LS-D1000 are available as TIMING input.
3. A measurement result is stored in the internal memory.
4. Storage stops according to the [storage stop condition].
5. No measurement value is stored under the stop condition.
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[Common setting] Tab: Data Storage

[Data storage] area

&

Send to controller Read from controller Save setting file Open setting file

Edit program list...

Basic setting | Calibration, SGI.ing| Common setting | Setting list

@ Data storage setting

Edge detection

ﬁ[ Storage points ———— |

30000/ pts]— (2)

Interference prevention

ﬁ[ Storage cyde ————— Ix]_ -]

}—0

Sync setting

ﬁ[ Storage control method — © Terminal @ Command

F———®

Data storage ]

Group calculation

I/O terminal setting

(1)

Stat process

Storage target OUT —— ouT1

ouT2 ouT3 oUT4

ouTs ouTs ouT? ouTe

ouTe OUT10 [ OUT11 [# OUT12

OUT13 [# OUT14 [@] OUT1S [@] OUT16

@E Fail storage

© o @ OFF }——(6)

f.ffji' Click the icon to display help.

No. Name

Description

(1) | [Data storage] button

Use this button to display the data storage area

(2) | [Storage points] setting

Input the number of points to be stored in data storage.

(3) | [Storage cycle] drop-down list

Select a storage cycle to be stored in data storage.

[Storage control method] radio

Select a method to control storage.

buttons
[Storage target OUT] check Select outputs (from among OUT1 to OUT16) where to store measurement
) boxes data.

(6) | [Fail storage] radio buttons

Select a setting for fail storage.
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[Common setting] Tab: Data Storage

Data storage

Set up a method of storing measurement data in the
internal memory of this main unit.
With LS-Navigator2, retrieving and analyzing stored
data, outputting them to an Excel file, etc. are available.
You can use 4 types of timing in which measurement
data is stored.
The following data is stored.

* Measurement value

e Judgment value

* Pulse count value

*Time

Since the storage data is saved for each program,
switching programs will not clear the storage data
saved before the switch.

Also, the storage data clear instruction by LS-
Navigator2, etc. will only clear the storage data stored
in the currently used program.

@ Storage start condition
* The STEN terminal is turned from OFF to ON.
* A storage start command is received.

* The storage start command from LS-Navigator?2 is
received.

@ Storage stop condition
* A specified number of points of data are stored.
* The STEN terminal is turned from ON to OFF.
* A storage stop command is received.
* The storage stop command from LS-Navigator2 is
received.

@ Storage data clear condition
* The STCLR terminal inputs a command under the
storage stop condition.
* The Setting reflection command is transmitted.
* Clearing stored data from LS-Navigator2
» Operation to restore factory-setting is performed.
* Power is turned OFF.

H Storage points

Set the number of points of measurement data to be
stored by the Data storage function.

Setting range: 1 to 400,000 points

- LS-9000 Series User’s Manual -

H Storage cycle
Select a type of timing to store measurement data.

[ [ Reference, ) Start data storage setting to store
measurement data.

@ Multiples of sampling frequency

Data is stored in a frequency of a selected multiple of

sampling frequency.

Setting range: x1, x2, x5, x10, x20, x50, x100, x200,
x500, x1000

reference | |f the data update cycle is longer than a
selected storage cycle, the same data is
stored until it is updated.

@ TIMING sync

Measurement data is stored in synchronization with
TIMING signal input.

Ol

reference ] Measurement data is stored in all OUTs v

selected with “Storage target OUT” check 8

boxes in timing for TIMING signal input. o

3

(7]

@ 1sec o

Storage target OUT data is stored every second (1 a
sec).

@ Storage trg sync

Updated data is stored in timing for STTRG terminal
input or instruction by the communication command.

l Storage control method
This setting specifies the method of data storage start,
stop and clear.

@ Terminal

Data storage is started when the SREN terminal is ON
and stopped when it is OFF.
1 “I/O Terminal Names and Functions” (page 8-7)

@® Command

Commands from LS-Navigator2 or via RS-232C
communication are used.
[[]“RS-232C interface commands” (page 9-2)

l Storage target OUT

Select outputs (from among OUT1 to OUT16) where to
store measurement data.

M Fail storage

Measurement data is stored only if a total judgment
result is not “GO”,
1] “Total judgment setting” (page 5-97)
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[Common setting] Tab: Data Storage

Basic Operations of LS-Navigator2 Display Panel Setting Method

1 Enter the number of points of data to be stored in
the Storage points box.

Setting data storage

2 Select a storage cycle from the drop-down list. 1 Press the [FUNC] key, then press the [0] key.
The setting item selection screen appears.

3 Select one of the storage control methods.

2 Select [COMMON] by pressing the [A] or [¥] key,

4 Select storage target outputs (from among OUT1 then press the [ENT] key.

to OUT16) ouT t: ':: -‘- -'- -'- N "-: EE‘: o ™™
et Lo 0 8 LINLY 5

5 Select a setting for fail storage. = TANANATAINIG e

LAl 1IN -

—
-

ouT o M

ouw J(o zEro

ooD
GUT

O (o TIM

TR R b E

__ Jj—Jf|—||—J
o
H
E

ouw J(o zEro

ooo

3 Select [STORAGE] by pressing the [«] or [p] key,
then press the [ENT] key.

R = i N ar e
00D --’ L- ’ ' "- ' \' "" i
L STINNTITIN =
DDD'--'--" 1 ".."\' gﬁ’-
L O L Lo L )
%u:n'.ul.- A | l..!l"”i-
CSTORALGE EE
S Y T O I S i I Y 5 o=

4 Perform setting for any purpose.
Refer to the following items:

oUT t: ':: -,- -'- -‘- '\ ' ,-: ’ 'g o M
00D "' L‘ ! ! "‘ ' \' "" i
T T ANNITIN ] =
L LIV IV ILIIN 2° o=
CH -0 ’
= L Elo=s
L CArT T NG T \':,EEQ
00D ! L" "‘ U "' ifm}

H-0: POINTS (Storage points)

H-1: CYCLE (Storage cycle)

H-2: CONTROL (Storage control method)
H-3: OUT (Setting storage target OUT)
H-4: NG-STRG (Fail storage)

5 Press the [ESC] key to display the setting item
selection screen.
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[Common setting] Tab: Data Storage

6 Select [APPLY] by pressing the [A] or [V¥] key,

then press the [ENT] key. Setting storage cycle
7 When [EXECUTE] appears, press the [ENT] key. 4 Select [CYCLE], then press the [ENT] key.
—_—r “Setting data storage” (page 5-80
T uETTING BT el b e
e b= L1 L IVL] 5 e e h DN B
(o CRRICRI) o\ == = == e S e
B ] \/ ’ Bt —= = CHRICAI)
Lmll! [l 5 o= FTTINMNTING 2
— _?ﬁ o LN 5 o=
’ 56 o I
- Bl - 2%
T OENELCUTEER = 1
(- [y Y oy SO O I o = [ Y S
[{) "’ ! —— "' im
When [COMPLETE] appears, the setting operation
is completed.
2 Select a storage cycle by pressing the [A], [V],
[«] or ] key, then press the [ENT] key.
Setting storage points S e el e e e Y i BRS=
00D “’ "‘ ! ! "‘ ' A "J i -o-su
= = S \(em)
4 Select [POINTS], then press the [ENT] key. FTTINNTTINI = <
L LN 2 Jem g
1] “Setting data storage” (page 5-80) = = = %
—eErrrae B GH-CYDLE Bl ¢
L2 0 L INLD 25 = — ——— e G 5
—= =) R @
T TIMNMIIN = | L ES o
ldea LI LD HLIIN Bl oo e
g T ERc= Setting range: 1, 2, 5, 10, 20, 50, 100, 200, 500,
| L =3 1000, 1SEC, TIM-SYNC, TRG-SYNC
Car1 T ne T s |e e
= [ L.’ _'- I _-' im

2 Enter the number of points of data to be stored.
Select an input digit by pressing the [«4] or [p]
key, input a value with a numeric key, then press
the [ENT] key.

(oo t: ':: -‘- -'- -'- '\ ' ‘.: g‘ o M
(S I g A Y A I il
T T ANMNAT AN =0

L LN 28 o
N S TR E
= , ' ' L.’ _'- ' \' ] _.’ i
TArIrarararie
(- LALIL VL LS o
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[Common setting] Tab: Data Storage

Setting storage control

4 Select [CONTROL], then press the [ENT] key.

1] “Setting data storage” (page 5-80)

[=L0]

S e i i N e
LD INLD
Rr' CINANATINA
LN
LLJ - -3

00D ' ‘ "‘

L F-raINe T a0
[

o M

O ZERO

o M

O ZERO

o TM

O ZERO

o TM

e OlE e

O ZERO

2 Select a storage control method by pressing the
[A], [¥], [«] or [»] key, then press the [ENT] key.

Storage control methods that can be set are as

follows.

* COMMAND (Control with a command)

* TERMINAL (Terminal control)

S e el e e W
I LNl

00D ':' "'

T T TINNTING
Lo LN

Ll T T L)
00D ' ! '-- ' \ L-
F- T INNECING T
L LN

o M

O ZERO

o M

O ZERO

o M

O ZERO

o TIM

O ZERO

ole OlE e
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Setting storage target OUT

1 Select [OUT], then press the [ENT] key.

1] “Setting data storage” (page 5-80)

S e e e e Y I
LN

o

ooo

N RYY l\/'l 'l"' [

] o TIM

b LS 1T ILIIN ]L

our 1 ' "' ]g:,"
‘- o’ - - e oGo

U Bl o)

ouT - -—— OHH
K07 ] on

LAL V5 e

2

press the [ENT] key.

Select [ON] with the [A], [V], [«] or [»] key, then

R e el e e Y e
L PN

S e B
oo

- ran
00D "‘ LJ'

OuT ' '

ooo

O ZERO

) ) ol|[fo ol||fe o
= E] =||([ & =[5 E]
3 = =||([3 =|13 =

Perform the same setting as used in OUT1 for

OUT2 to OUT16.
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Setting fail storage

1 Select [NG-STRG], then press th

e [ENT] key.

1] “Setting data storage” (page 5-80)

=L

RIS TN LA em)
=AML S0
T FANANT TN 21
Lml,-n.,nuu.,u\t 58 o=
ouT L-' _ LJ EE‘; -o TIM
Lmn UL ! Eill )
i NIr- _ S a5
= N L_' _-' 1N '_-' i‘m

2 Select [ENABLE] with the [A], [V
then press the [ENT] key.

1, [«] or ] key,

S el i e Y e =0 [
00D “' "' ! ! "‘ ' \' "" i
T TANMNATIN Ec)
mD"“""' "_-"\' gtf
T NI N Lo |5 e
o3 (] N L.’ _-' 1N '_-' =
(e e R R e[
= L_‘\'"J"_-L_ im
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[Common setting] Tab: Group Calculation

[Common setting] Tab: Group Calculation

Select the [Common setting] tab in the [Program setting] screen to display the common settings.

Click the [Group calculation] button to display the [Group calculation] area and then perform group calculation setting.
An average value, maximum value and others are calculated from measurement values of a group consisting of
multiple targets to be measured. Based on these values, GO/NG judgment is performed. A group calculation result is

displayed in OUT16.

Timing pulse input

Calculation value

Group calculation Group calculatibn

|

Group calculation / 1 \ / o \

result
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[Group calculation] area

lig Program setting
&B e

Send to controller Read from controller Sawve setting file Open setting file

Edit program list...

Basic setting | Calibration, Sml.i.ngl Common setting | Setting list

Edge detection €[ Group calc. func

[gel-:. content ———— | Maximum value

Interference prevention

[ Original calc. OUT [ouT1
[ Calc. point — |

Sync setting

Ol

Buag weiboid

'.EZ' Click the icon to display help.

No. Name Description

(1) | [Group calculation] button Use this button to display the [Group calculation] area.

(2) | [Group calc. func] check box Select this check box to use the Group calculation function.
(3) | [Calc. content] drop-down list Select a calculation processing content from this list.

[Original calc. OUT] drop-down

list Select an original calculation OUT from this list.

(4)

(5) | [Calc. point] setting Enter the number of calculation points.

- LS-9000 Series User’s Manual - 5-85



@)

Buag weiboud

[Common setting] Tab: Group Calculation

Group calculation

This function outputs the maximum value, average
value, etc. of measurement data for the specified
number of times. This function uses OUT16 to display
a group calculation result. Apply this function when you
measure multiple parts on the same target, make a GO/
NG judgment from those results or GO/NG judgment on
each lot of targets.

[T reference ) * The group calculation function uses
measurement values that has been
determined by TIMING input.

» Output waiting data is counted as one of
calculation points, but measurement data is
not used for calculation.

* While the group calculation function is
being used, an auto-zero timing input to
OUT16 is disabled.

* The group calculation function can not be
switched ON when OUT 16 is being used.

H Calc. content
Specify one of the following pieces of data to be
outputted by the group calculation function.

@ Maximum value
Outputs the maximum value from among pieces of data
for the number entered in Calc. point setting.

@ Minimum value
Outputs the minimum value from among pieces of data
for the number entered in Calc. point setting.

@ Maximum value - Minimum value
Outputs the maximum value minus minimum value from
among pieces of data for the number entered in Calc.
point setting.

@ Average value

Outputs an average value from among pieces of data
for the number entered in Calc. point setting.

H Original calc. OUT

Select an original calculation OUT to be used for group
calculation.

H Calc. point

Specify the number of pieces of measurement data to
be used for group calculation.

5-86

Basic Operations of LS-Navigator2

Enable the group calculation function by selecting
the check box.

2 Select a calculation processing content from this
list.

3 Select an original calculation OUT from this list.

4 Enter the number of calculation points.
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- . 5 Select the target OUT number for a group
Display Panel Setting Method calculation by pressing the [A], [V¥], [«] or [»] key,

then press the [ENT] key.

o TIM

Setting group calculation S i e e Y i i
00D "'” ""’ ! ! "" ' A "'J i
== — B o)
4 Press the [FUNC] key, then press the [0] key. " " " "V" """ " " "‘J 2%
The setting item selection screen appears. =——— — :;
(G- OuUT i
2 Select [COMMON] by pressing the [A] or [¥] key, ot Lt L il o
then press the [ENT] key. B :'1’ ', " -+ RIER
[] (] aw
oot - e e we e - (ar (o ™M 00D —— Lo (e z0)
LT T TN =0 |

00D "' "' ! ! "‘ ' \' “" i,

o " TANANATIAINIG g [ [ eference Selectt:;m (())Ls;_?gmber to be available
Lm IR Bl except for :

o Er e The group calculation item selection screen

= Gl Je=) appears.

o ERC)

. E_m Select a calculation processing item by pressing
the [A], [V], [«] or [»] key, then press the [ENT]
key.

3 select [GRP-CALC], then press the [ENT] key. S ol e YT
TR L. T T T NI }*L—J et b ! ! LINLI S e
e | Bl carew T TINMNMIIN =
T TANNITIN | ’EEQ mlee LI IV TLIIN 50 Jemm
s L- L.’ V1 L-' I N i T '-- ! '-- ‘--' ) '-- 'ﬁ‘
T ’* L@ L . L. VL. L. )5 e
= Voo e o= — VISREY, )
T Io LD T o ’*-— Lm P N g e
00D L"'\ ' L' ' "” "' im

The group calculation point selection screen
appears.
4 Select [ENABLE] by pressing the [Al, [V], [«(] or

] key, then press the [ENT] key. 7 Enter the number of calculation points. Select an
input digit by pressing the [«] or [p] key, input a

t:, ":: ':- -:. -:- "\\" "':' g“‘ e value with a numeric key, then press the [ENT]
oy L S, - - = key.
T TAINMNIING an &) e T D)
L- '-.' V1 '-.' I N =1 \- '-- [ [ [ ' I - =y
) = __’ '__ ! ! _'_ N L_' =
- E = —=
[ | =i TS TINANTIING s
! N CFE) Lo LN = o=
Conica ar co =™ ——— —————————
[l IO A I O ey | =F [ e I O A O el
. L. Lo 2 Jean
= — L LI o N ' I e Iy =
The group calculation target OUT selection screen . carr CalE
appears. - L 2 e

The Function selection screen appears.

Display the select setting items screen by
pressing the [ESC] key.

9 Select [APPLY] by pressing the [A] or [¥] keys,
then press the [ENT] key.
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[Common setting] Tab: Group Calculation

41() When [EXECUTE] is displayed, press the [ENT]

5-88

key.

T ‘: ':: T 0 0 Y] ,-: % o M
00D ”' "’ ! ! "’ ! v LJ i

TR
00D ! ! ! ! L’ ! i

RN ETTTrrT OO
00D "' A '-' "- L" ! "- im

The setting is complete when [COMPLETE] is
displayed.
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[Common setting] Tab: /O Terminal Setting

Select the [Common setting] tab in the [Program setting] screen to display the common settings.
Click the [I/O terminal setting] button to display the [I/O terminal setting] area and then perform 1/O terminal setting.

[I/O terminal setting] area

) Program setting

&B £

Send to controller Read from controller Save setting file Open setting file

Edit program list...

Basic setting | Calibration, Scaling | Common setting | Setting list

Edge detectio(2) @ Encoder set

i Input mode ———————  [1ph 1 TM -
Interference pm\regi%z:m i

© Sampling

I

@ pitch interval ——M——— 0.10

Ol

© Encoder TIMING func ————— (0 @ OFF

© Pulse count preset

Buiyag weiboid

@ Click the icon to display help.
No. Name Description
(1) | [VO terminal setting] button Use this button to display the 1/0 terminal setting area.
(2) | [Encoder set] button Use this button to display the Encoder set area.
(3) | [I/O setting] button Use this button to display the 1/O setting area.
(4) | [Analog output] button Use this button to display the Analog output area.
(5) | [Status output] button Use this button to display the Status output area.
(6) | [BCD unit] button Use this button to display the BCD unit area.
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[Common setting] Tab: /0O Terminal Setting

[Encoder set] area

[l/O setting] area

h FSEN—=
‘ 2] L
controller Save setting file Open setting file Help
-
ing | Common setting
m @ Encoder set
/O setting ] (IHDU‘: mode [1ph1Tm  ~] )_ (1 )
Analog output ((Sampliﬂg ] S )_ (2)
Status output ((F'rtch unit [No unic = ) (3)
BCD unit €(prch nterl 0.0z F— (4)
@((Encoser TimG fune oon ® o J—(5)
((Fulse count preset OFF - = )_ (6)
.
No. Name Description
(1) [Input mode] drop- | Select an input mode of

down list

the encoder from this list.

(2) | [Sampling] setting

Enter the number of
sampling points.

[Pitch unit] drop-

Select a pitch unit from
this list.

(3) down list
[Pitch interval]
() setting

Enter a pitch interval by
selecting from the list.

[Encoder TIMING
func] radio button

Select encoder TIMING
function.

[Pulse count
preset] setting

Set the pulse count preset
function.

5-90

)

™
H L
controller Save setting file Open setting file

- Edit program list...
ing | Common setting | Setting list

=

Help

m @ Ctrl YO setting

m 1[i Strobe time 2ms — )— (1 )

Analog output l(i Off-delay time o - )— (2)

m l(i No.of controlCh —— [2 | )— (3)

| Bunt | @ controlcn 1 (Support TIMING1/RESET1/ZERO1)

Control Ch 2 | QUTL = | (Support TIMING2/RESET2/ZERO2) (4\)

Control Ch 3 | QUTL

Control Ch 4 |QUT1

QUT selected "Control Ch1" is set to "Sync setting”, control from
TIMING1/RESET1/ZERO1 terminals will be reflected to all OUTs selected with

"Sync setting”.

4! Total judgement setting

ouTt ouT2 ouT3 ouT4

ouTs ouTe ouT? ouTs (5)
ouTs oUT10 @] oUT11 [ ouT12

0UT13 [# 0UT14 [¥] OUTIS [¥] OUT16

No. Name Description
(1) [Strobe time] drop- | Select a strobe time from
down list this list.
) [Off-delay time] Select an off-delay time
drop-down list from this list.
Select the number of
(3) [No. of °°”tf°' Chl control channels from this
drop-down list list
Select an OUT number
where to output a
) [Control Chx] drop- | judgment result and an
down list OUT number where to
reflect TIMING/ZERO/
RESET1 input.
[Total judgment Select outputs (OUT1 to
(5) | setting] check OUT16) where to output a

boxes

total judgment.
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[Analog output] area

[Status output] area

L] =T ® e h =
' fty L ‘ o) L
controller Save setting file Open setting file Help controller Save setting file Open setting filz Help
- § T
ing | Common setting ing| Common setting
Encoder set @ Apzlon nutnit tarm cotting S Encoder set @ status output settinas N
1/0 setting Output term Chl IDUTl ~ || Optional setting... ] 1/0 setting Qutput term Ch1 [FDCUS - ||Head 1 v]
m Output term Ch2 —— [oun ~+ || Optional setting... ] Analog output Qutput term Ch2 —— [FDCUS  ||Head 1 v]
Status output Output term Ch3 —— [oun ~ || Optional setting... ] W Qutput term Ch3 —— [FDCUS - ||Head 1 v]
BCD unit Output term Ch4 —— IDUTl ~ || Optional setting... ) BCD unit Qutput term Ch4 —— [FDCUS ~ ||Head 1 v]
(1) 2) (1) )
b. i
No. Name Description No. Name Description
Select an output (OUT1 to (1) [Output term Chx] | Select a status to output
1) [Output term Chx] | OUT16) where to output drop-down list from each output terminal.
drop-down list analog data from each .
P 9 . [Head x] drop- Select a head from this
output terminal. (2) ; .
down list list.
. . Use this button to display
Optional settin
2) | [op 9 | the [Analog output

button

terminal setting] window.

[Analog output terminal setting] window

Analog output terminal setting

=) © /=]

Qfgnalog scaling val

+10v | o.00000[= @—(14) 0.000007] mm

@) Click the icon to display help.

A|! Vol of output waiting data |-10.8v - |— (2)

No. Name Description
1) [Analog scaling Select an analog scaling

val] drop-down list

value from this list.

[Vol of output
(2) | waiting data] drop-
down list

Select a voltage of output
waiting data from this list.
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[Common setting] Tab: /0O Terminal Setting

[BCD unit] area

h =8 =l )
[ f2 id
controller Save slgang fle Open setting file }-Elp
>
ing | Common setting
Encoder set BCD unit setting
/0 setting [ Select output func ——— IBCD output v]]_ (1 )
Analog output ‘(’DUT select | controller setting v])— (2)
Status output chi [ouTt -
_ sDu_ ] e 3
®)
ch4 |QUTL hd
'(’ Strobe time Iz;m = )— (4)
.
No. Name Description
[Select output Selects the signal type to
(1) | func] drop down be output from the output
list connector.
2) [OUT select] Select the OUT number
dropdown list selection method.
(3) I[i(s;thX] drop down Select the OUT number.
(4) [Strobg time] drop Select the strobe time.
down list

5-92
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1/0 terminal setting

Encoder set

This is the function to use pulses inputted from the encoder for measurement.

This function inputs TIMING signals using input pulses (Encoder TIMING func) and stores measurement value by tying
the number of pulses to a measurement value (Data storage func).

] “[Common setting] Tab: Data Storage” (page 5-77)

[ “Pulse frequency error” (page 5-98)

] “[Common setting] Tab: Sync Setting” (page 5-75)

B Input mode
Select a method of updating a pulse count value from the pull-down list.

® 1-ph1TM
Irrespective of phase B pulse, signal input is recognized on the rising edge of phase A pulse, and a pulse count is

counted up. . j T T T T T T
IpUpHHEE Ry

|
|
|
|
Pulse count value ! !

0 1 2 3 4 5 6 7

Ol

Phase B

Buag weiboid

®2-ph1TM
In case of phase B pulse OFF:
* Signal input is recognized on the rising edge of phase A pulse and a pulse count is counted up.
* Signal input is recognized on the falling edge of phase A pulse and a pulse count is counted down.

In case of phase B pulse ON, signal input is not recognized and a pulse count value will not be updated.

Phase A j

Phase B

Pulse count value I—,—I l—|—|
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[Common setting] Tab: /0O Terminal Setting

®2ph2TM
In case of phase B pulse OFF:
* Signal input is recognized on the rising edge of phase A pulse and a pulse count is counted up.
* Signal input is recognized on the falling edge of phase A pulse and a pulse count is counted down.

In case of phase B pulse ON:
* Signal input is recognized on the rising edge of phase A pulse and a pulse count is counted down.
* Signal input is recognized on the falling edge of phase A pulse and a pulse count is counted up.

Phase AJ

Phase B

| |
Pulse count value 41_'_,_l_'—|_l_|_‘_\—
|

® 2-ph4TM
In case of phase B pulse OFF:
* Signal input is recognized on the rising edge of phase A pulse and a pulse count is counted up.
* Signal input is recognized on the falling edge of phase A pulse and a pulse count is counted down.

In case of phase B pulse ON:
* Signal input is recognized on the rising edge of phase A pulse and a pulse count is counted down.
* Signal input is recognized on the falling edge of phase A pulse and a pulse count is counted up.

In case of phase A pulse OFF:
* Signal input is recognized on the rising edge of phase B pulse and a pulse count is counted down.
« Signal input is recognized on the falling edge of phase B pulse and a pulse count is counted up.

In case of phase A pulse ON:

« Signal input is recognized on the rising edge of phase B pulse and a pulse count is counted up.
« Signal input is recognized on the falling edge of phase B pulse and a pulse count is counted down.

Phase A J

Phase B

Pulse count value

0 1234567 891011 12 111098 765432101
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B Sampling

This is used in combination with the Encoder TIM
function.

Specify a pulse count value necessary for inputting the
TIMING signal once.

B Pitch unit

This is used in combination with the Encoder TIM
function.
This setting allows display of horizontal axis values in
pitch unit when displaying measurement values with the
Data storage function.
] “Data storage” (page 5-79)

@ No unit
No unit is set.

@ pm
The unit of ym is used for the encoder.

@ mm
The unit of mm is used for the encoder.

Il Pitch interval
Shows the distance of the TIM interval of the encoder.

B Encoder TIM func

This is the function to convert a pulse input from the
encoder, etc. to a TIM input.

A TIMING signal is turned ON every time a pulse count
value is updated.

If sampling has been set up, a TIMING signal is turned
ON when pulse count values change specified number
of times since the encoder TIMING was ON last time.
If encoder TIMING is issued multiple times in a
sampling frequency, a pulse frequency error will result
and no pulse input is accepted.

You can check_ whether a _p_ulse frequency
error occurs with the specified status output.

When a pulse frequency error is output, the
off-delay is disabled.

@)

Sampling: None

3
)
2 3
Q
1 s
Pulse count 3
value 7
(']
_1 E
2 @
e UUTUUTUUUL

Sampling: 2 times
3

Pulse count
value

]

reference ) |f the Encoder TIMING function is enabled,
no TIMING input through the terminal or
command will not be accepted.

TIMING

H Pulse count preset

This is the function to enter a pulse count value as a
setting value upon Z-axis input of the encoder.

When power is turned on, a pulse count value is set to
0.

* Positive-true logic:A Z-axis input is recognized with
the OFF-to-ON (rising) edge of a
pulse and then an encoder pulse
count value is preset.

* Negative-true logic:A Z-axis input is recognized with
the ON-to-OFF (falling) edge of a
pulse and then an encoder pulse
count value is preset.
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1/0 setting

B Strobe time

This setting is usable when the Measure mode is

used for OUTs which are outputted from the STRB1/
STRB2 terminal. Set the length of a strobe signal to be
outputted when a measurement value is updated.

Setting range: 2 ms, 5 ms, 10 ms, 20 ms, 50 ms,
100 ms, 200 ms, 500 ms
[ “I/O Terminal Names and Functions” (page 8-7)

H Off-delay time

Set a time period during which to prolong the ON state
of judgment output and Output waiting.

Setting range: 0, 2 ms, 5 ms, 10 ms, 20 ms, 50 ms,
100 ms, 200 ms, 500 ms, Hold

@0
The judgment terminal is turned ON or OFF according
to a sampling frequency.

@ Hold
This setting retains the ON state of judgment output.

Upon input of the RESET signal, a judgment signal is
set to OFF.

B No. of control Ch

Select the number of OUTs to output judgment results
from among SIG1 to SIG10.

SIG terminal output data changes according to the
selected number.

@ Control Ch1 to Ch4

Select a Ch number of OUT where to output a judgment
result from the drop-down list.

O Control Ch1/Control Ch2

* STRB1/STRB2 is outputted according to the
measurement result of the OUT that has been set
in Control Ch1/Ch2.

* Signal input from TIMING1/RESET1/ZERO1 is
reflected to the OUT that has been set in Control
Ch1.

* Signal input from TIMING2/RESET2/ZERO2 is
reflected to the OUT that has been set in Control
Ch2.

* If sync setting is performed for the OUT that has
been selected in Control Ch1, each input from the
TIMING1/RESET1/ZERO1 terminal is reflected to
all sync-set OUTs.

5-96

@ In case where No. of control Ch is 2

Pin Judgment output channel
SIG1 HH
SIG2 HI
SIG3 Ch1 GO
SIG4 LO
SIG5 LL
SIG6 HH
SIG7 HI
SIG8 Ch2 GO
SIG9 LO

SIG10 LL

If the tolerance judgment mode is set to “Ref value
mode”, OFF is always outputted from the SIG terminals
of HH and LL.

@ In case where No. of control Ch is 3

Pin Judgment output channel
SIG1 HH/HI
SIG2 Ch1 GO
SIG3 LL/LO
SIG4 HH/HI
SIG5 Ch2 GO
SIG6 LL/LO
SIG7 HH/HI
SIG8 Ch3 GO
SIG9 LL/LO

SIG10 STATUS3

STATUSS is used for status output.
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@ In case where No. of control Ch is 4

Pin Judgment output channel

SIG1 HH/HI/LO/LL
Ch1

SIG2 GO

SIG3 HH/HI/LO/LL
Ch2

SIG4 GO

SIG5 HH/HI/LO/LL
Ch3

SIG6 GO

SIG7 HH/HI/LO/LL
Ch4

SIG8 GO

SIG9 STATUS4

SIG10 STATUS3

STATUS3/4 is used for status output.

H Total judgment setting

Select outputs (OUT1 to OUT16) to be used for total
judgment.

If all the output values of “Non-output waiting OUTs”
among selected OUTs are GO, the total judgment result
will be GO.

[ “Total Judgment” (page 6-12)

@ OUT1 to OUT 16

Select the check boxes || of OUTs to be included in
total judgment outputs.

+10.5V (20.4mA) |_

Analog output

This output function converts measurement values of
selected OUTs to analog voltages within the range of
+10.5 V. The output method depends on the tolerance
mode.

Current value from the analog current output (4 to
20mA) can be converted to voltage value by the
following calculation formula.

Voltage value(V) = (Current value(mA) - 12mA) /0.8
11 “Tolerance mode” (page 5-35)

Bl Ref value mode

A voltage to be outputted when a measurement value
equals the reference value is assumed as 0V in this
mode.

This function outputs the difference of a measurement
value from the reference value with + or - voltage.

Ol

Scaling can be changed in 13 steps.
Above the plus limit range

Voltage (Current) +10.8V (20.64mA) éu
1 Q
+10.5V (20.4mA) 9
+10V (20mA) 3
(7
o
=
S
0V (12mA) Q@
-10V (4mA) . ' '
-10.5V (3.6mA) | | |
Below the minus limit range Measurement
-10.8V (3.36mA) value [mm]

Reference value set for tolerance

B Threshold mode

This mode allows setting of a measurement value to
output as +10 V and that to output as -10 V.

Set these measurement values so as to meet the
following condition.

| (Measurement value at +10 V) -
(Measurement value at -10 V)| = 2000 x (Minimum
display unit)

+10 V: +5 mm

In case of_10 V: -5 mm

Above the plus limit range

Voltage (Current) +10.8V (20.64mA)
A

+10V (20mA) t-—— - —— - ——--

OV (12mA) |
10V (4mA) | it ;
-10.5V (3.6mA) — | | |
-5 0 +5 Measurement
Below the minus limit range value [mm]
-10.8V (3.36mA)
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[Common setting] Tab: /0O Terminal Setting

reference ) ® If @ measurement value does not fall within
the range of £10.5 V, it is referred to as the
following.
If a measurement value exceeds +10.5
V, it is referred to as “above the plus limit
range”. If a measurement value exceeds
-10.5V, it is referred to as “below the minus
limit range”.
In such cases, analog voltages to be
outputted are as follows.
* Above the plus limit range: +10.8 V
* Below the minus limit range: -10.8 V

* |[f no OUT is allocated to an analog output

terminal or if no measurement mode
of OUT is set, the analog voltage to be
outputted is -10.8 V.
[[] “State Table” (page 11-20)

B Analog scaling value

Set a voltage to be outputted from each analog output
terminal.
A permissible setting range differs depending on the
tolerance mode.

* Tolerance mode: Reference value

Analog output terminal setting

@ Analog scaling val 1000 x| umv
@ Vol of output waiting data |-10.8V -

@ Click the icon to display help.

Setting range [m/V], [nm/V]:1, 2, 5, 10, 20, 50, 100,
200, 500, 1000, 2000,
5000, 10000

An output voltage depends on the setting of

minimum display unit.

1 “Combined limitation for analog scaling (Ref. val

mode) and minimum display unit” (page 5-15)

reference ) EX@ample when analog current output is in
use: Select 1000 ym/V to output the voltage
as 1000 uym/0.8 mA.

e Tolerance mode: Threshold

Analog output terminal setting
@ Analog scaling val +10v| B0.00000/~| mm -10V

@ Vol of output waiting data |-10.8v -

@ click the icon to display help.

Setting range:Values compatible with upper limit
value [+10V] / lower limit value [-10V]

H Volt of output waiting data

Select a voltage to be outputted if a measurement value

is output waiting data from the drop-down list.

Setting range: -10.8 V, +10.8 V, 0V, last hold value

5-98

Status output

This is a setting for STATUS outputs.

You can check statuses of such as OUT, head and
signal input from a maximum of 4 terminals.

Statuses to be checked are allocated to each terminal.
11 “No. of control Ch” (page 5-96)

H Output waiting

The status output is turned ON if a target OUT to be
selected is in the Output waiting state.

B Outlier continue

The status output is turned ON if the OUT (data prior
to outlier values processing) selected as target is an
outlier value.

] “Outlier exclusion function” (page 5-40)

l FOCUS

The status output is turned ON if a measurement
target of the selected head is not in the vicinity of the
reference position.

This threshold can be set in the “FOCUS monitor”
setting.

1 “FOCUS monitor” (page 5-66)

Not available on LS-9120M, LS-9006D and
LS-9030D.

\, Point

H Insufficient light

The status output is turned ON if the maximum light
intensity of the received light of the selected head has
fallen below 50%.

H Check No. of edges: Fail

The status output is turned ON if the Check No. of
edges function of the selected head is failed.
[ “Check No. of edges” (page 5-65)

B Stat processing

The status output is turned ON if a selected target Stat
process Ch is under calculation.
[J “[Common setting] Tab: Stat Process” (page 5-109)

B Pulse frequency error

The status output is turned ON if the Pulse frequency
error occurs. (The off-delay is disabled.)
(7] “Encoder set” (page 5-93)
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BCD unit

H Output selection function

Selects the signal type to be output from the output
connector of the BCD unit. You can select from the
following three types:

@ BCD output

Outputs the measurement values in 29-bit (signed)
BCD format.

@ Binary output
Outputs the measurement values in 25-bit (negative
value = a complement representation of 2) Binary
format.

@ Judgment output
Outputs the judgment result of each OUT.

W If "Judgment output" has been selected in the
output selection function, the STROBE signal
from the BCD unit will be output when the
following OUTs are updated.

BCD_STROBE1 = OUT set in Ch1
BCD_STROBE2 = OUT set in Ch2
BCD_STROBE3 = OUT set in Ch3
BCD_STROBE4 = OUT set in Ch4
For details on the output, refer to page 8-26.

Hl OUT selection method
Selects the method to be used to determine the OUT

number for outputting signals from the output connector
of the BCD unit.

@ Controller settings

This method is used when you wish to fix the output
OUT number. Also, set the OUT number to be output.
You can perform this setting from the display panel, LS-
Navigator2, and RS-232C.

OCh1 to Ch4

Select the OUT number to be output. Ch1
corresponds to output connector 1.

@ BCD unit terminal

This method is used when you wish to change the
output OUT number via specification from terminals.
11 “BCD unit Expansion connector” (page 8-21)
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Il BCD strobe time

Sets the output time of the strobe signal set up in the
BCD unit.
It is enabled when measurement mode has been
selected for the selected OUT.
BCD_STROBE1 to BCD_STROBE4 are all supported.
Setting range: 2 ms, 5 ms, 10 ms, 20 ms, 50 ms,

100 ms, 200 ms, 500 ms

5-99
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Basic Operations of LS-Navigator2 Setting status output

Setting the encoder 1 Select a status to output to the output terminal.

2 Select a target head.
1 Select an input mode of the encoder.

2 Enable the Sampling function.

3 select a pitch unit. BCD unit

4 Set a pitch interval. 1 Select the output function.

5 Enable the Encoder TIMING function. 2 Select the OUT selection method.

6 Enable the Pulse count preset function. 3 Select the BCD strobe time.

Setting judgment output
1 Select a strobe time.
2 Select an off-delay time.
3 Select the number of control channels.
4 Select an OUT to output to the output terminal.

5 Perform total judgment setting.

Setting analog output
1 Select an OUT to output to the output terminal.

2 Click the [Optional setting] button to set optional
data as necessary.

The [Analog output terminal setting] window
appears.
(1) Set an analog scaling value.

(2) Select a voltage of output waiting data.
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Setting the display panel

1/0 terminal setting

key.
The setting item selection screen appears.

press the [ENT] key.

1 Press the [0] key while holding down the [FUNC]

2 Select [IO] by pressing the [A] or [¥] key, then

6 Upon display of [EXECUTE], press the [ENT]

key.

ouT t: ':: -'- -‘. -'- ‘\ ’ ‘-: EEZ o TIM
o AL ! N =iy
TR
e ' ' ' ' L- ] =
i
oo gtf -0 ZERO
T EDNECTTTrrTOOE
- Lo o7y Lo Lo Lo v L 22 o=

When message [COMPLETE] appears, this
completes item selection setup.

OUT t: ':: -‘- -'- -'- ‘\ ' ‘-: EEE o TIM
Lmo __' '__ ] ] _'_ I N ‘__' =
T =H
b L N
oo (S
w5 Bl
oo (B
00D Eﬁ) O ZERO
3 Perform setting for any purpose.
Refer to the following items.
ouT t: C: -‘- -'- -'. '\ ' '-: EEC o TIM
= __' '__ ] ] _'_ ' \f '__' =
o -'- ,-_' EEZ
e Lt N
LA mELCLoroLd|E
S I S N [ gy ) L o
e T E
[ '__' () ".- '..' g Je=9)

A: TOTAL-J (Total judgment setting)
B: STROBE (Strobe time setting)

C: OFFDELAY (Off-delay time setting)
D: 10-CH (/O setting)

E: ANALOG (Analog output)

F: STATUS (Status output)

G: ENCODER (Encoder set)

H: BCD UNIT (Bcd unit)

Press the [ESC] key to display the setting item

selection screen.

Select [APPLY] by pressing the [A] or [¥] key,

then press the [ENT] key.

Setting the encoder

11 “I/O terminal setting” (page 5-101)

1 Select [ENCODERY], then press the [ENT] key.

TN L T T NIT o
_ IS N
T T

L L

CAAC OEFELGH

(I T I I ey W I i |

LE: NS TNCCC
_ LN L D 0T

i (o ™M
i
o
i
E
i
R
oL O ZERO

B Input mode setting

1 Select [INPUT], then press the [ENT] key.

S S el ey e Y el
_ IS iNLT
T

O0D "’ ""

ouT '.: _ ‘-1

00D "" L-’

[L'l' NI 1T
LN

o TM
i
i
=)
Ef
=)

O ZERO

- LS-9000 Series User’s Manual -

5-101

Buag weiboid .



Buag weiboud -'

[Common setting] Tab: /0O Terminal Setting

2 Select an input mode by pressing the [A], [V], [«]
or ] key, then press the [ENT] key.

Input modes that can be set are as follows.

«1-1 (1-ph 1 TM)

the [ENT] key.

3 Select an input digit by pressing the [« or ]
key, input a value with a numeric key, then press

S i el el e e O s |
*2-1(2-ph 1 TM) D L INLT ] B
«2-2 (2-ph 2 TM) — = BRI
«2-4 (2-ph 4 TM) L ]Ef?
S A v i e W I e e = T . LT T |5
o 1 i Y S A I e N | 4 - -PRYNTIE
00D ou =5 '__' ] ' ' \ -.' ] =
T g e e == = ———————raa
rfi 2% au'lna'u'lnan’l]g:;
o\ == == oL e LAV L VLV ILI L5 o
- ]
L L Lt 28 Jem) The setting item selection screen appears.
] RIEAS .
I _ ' !_J|5° |sm [ Encoder TIM func setting
The setting item selection screen appears. 1 Select [TIM-FUNC], then press the [ENT] key.
H Pulse count preset S e el e e Y el 5% e
00D "' "‘ ! ! "‘ ' \' "" i
ot - - W—
4 Select [PRESET], then press the [ENT] key. ! ,l',' ’s::'o
T [T — i
TRo L. T T NI ar e = - =D
o I e I I N I | B | - === =
= =118 = '__' '_- E.'tf’ (om0 )
R =N ————— — — 0 oo
rl =% T N _ Lo AN
[ —— ou = [ _'_ [ [ '._" N '__ = GEm)
[ = 0 = o
'-:' - ' Eflg -OZERO
== ————— Select [ENABLE] by pressing the [A], [V], [4] or
COLCICD N2 02 71 |= [»] key, then press the [ENT] key.
o) ' ' \ '-- --' ,-- [ aw (czm0)
T SETTING B
00D “' "‘ ! ! "‘ IN "" i
2 Select the desired input method by pressing the ([ T [EF ™)
[A], [¥], [«] or [»] key, then press [ENT] key. % AL ] 5
T T T AT R =] [
00D "' "' ! ! -" I N "J i 00D "" ," ! &
T ENA R EFE
00D .'- '-.' gho 00D L- ' \" ' -‘-' L- ,-- im
ouT ‘.: - ' - . Eﬁ
00D ,'" ! ! i
EE =
Sy o VI B I S o s e
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* ENABLE-P Positive-true logic
* ENABLE-N Negative-true logic
* DISABLE OFF

The Preset screen appears.
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Bl Sampling setting

1 Select [SAMPLING], then press the [ENT] key.

1/0 setting output
H Strobe time

=L

(OUT - e - - weo e - i o TIM
b T A NILa g | 1 SelectSTROBE], then press the [ENTI key.

— T B [ “I/O terminal setting” (page 5-101) _
b L 2% e A N N N
— e =9 e mead b ! 1 LINLY i e
[is[s) '--' --’ i-c ZERO s .'- "--" g?g
RS LCANMETT T NITC |5 B L =

Lo PHT I L L INLIE o R AT MEETSHE

= ' __' J. __’ J. __’ ' =he
. iy ol e N e B =
2 Select [ENABLE] by pressing the [Al, [V], [«] or ‘-' : !"V’ ,' -" ::" I St

[>] key, then press the [ENT] key. o = cu Je=e)

ouT - e e == e - W’ o TIM
] ,'" ,' ,' ,' ,'\,' ‘l'_' =B 2 Select a strobe output time by pressing the [A],

— = ET:- . [¥], [«] or [»] key, then press the [ENT] key.

oot L E e S i i W S O

(o — - ; R S Y S S N N B Mo el

(bt ~ J " 1 Bl ) T T i

(T == — == ) o = Bl cyern)

CoOMNICT 0 2 S

\__om L’ ' \' ’ ' "" "’ "' i‘m . -'J - '--' S

[—nu} .'.' L.‘ i_ 7680
The Sampling point setting screen appears. o SINA N g
00D "' U "' &m

3 Set the number of sampling points. Select an
input digit by pressing the [«] or [»] key, input a

value with a numeric key, then press the [ENT]

The Function selection screen appears.

key. B Off-delay time

(oo t: ,:: -.- -'- -'- ‘\ ' '-: g o M

_Q L2 0 0 LN LD ERl 4 Select [OFFDELAY], then press the [ENT] key.
(P ] i [T “I/O terminal setting” (page 5-101)

] ' ] S ST e e e e e - (ar (o ™M
_—— oL CED) L. T NI o e
o ' :' _ ::" _ t:' "\,""::.: = S O N e Ny B W 2 Je=)
rﬁg = =< =< == 5 e — = =
. el )E it b ==
= = o= T Emr nEELHE

s ] [} .'_' L- _'.' L_ [} '_." [} i
TOIETET DT L vE
S il il 1 il O i B I |

2 Select an off-delay by pressing the [A], [V], [«] or
[»] key, then press the [ENT] key.

T TN
[ |

ouT -: ':: -‘-

00D -" "' !

S N ]
L

e

Y
(N

-

l
) 61 B8 G

o TM

ou O ZERO

OHH o TIM

[=]11 O ZERO

o (o ™™

[=]13 O ZERO

[=]18 O ZERO

The Function selection screen appears.
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Hl No. of control Ch 4 Select an OUT number by pressing the [A], [V],
[« or ] key, then press the [ENT] key.

1 Select [IO-CH], then press the [ENT] key. S S e e e N I i (D)
[ “l/O terminal setting” (page 5-101) A C 11 L INLD ’Ei
TV T T AT R M &

00D “’ L‘ ! ! "‘ I N L" i 00D "‘ "J i
T = T L ! ’EEQ
00D "‘ "" i 00D "" "’ ria i
T O MECCLCroLdaE T e
00D 1 "" "‘ "" "’ J ""' ! i 00D L" "" ! ! im
T _ L Er e

L CL_nra 25 | — The Channel selection screen appears.

[ Reference The used OUT numbers are only

2 Select the number of control channels by displayed as candidates for selection.

pressing the [A], [V], [«4] or ] key, then press
the [ENT] key.

oo T T nirs s
00D "' "‘ ' ' -" ' \' "" i
S il i S
00D "’ L" i
T _ T Ld L NI A [E e
= _'.’ L_ ' ' ' \' '_.’ ' ' i
N | E
L. L.V 12 ey

ooo

The Channel selection screen appears.

3 Select a channel by pressing the [A], [V], [«4] or
[»] key, then press the [ENT] key.

ouT t: ':: -'- -'- -‘- '~ "-: Eﬁ o M
5 SO IO R e N I o an
[w T ETL:
[{i5) "’ "" _,gﬁ)
1 . L | Egz
00D "“ "‘ ' ' ! _gtlo
o RIES

L. "1~ 1 =0 em

ooo

The Output target OUT selection screen appears.

peference J 1 HiS OUT selection screen will appear
repeatedly for the number of channels
selected in procedure 2.
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Setting analog output

[ “I/O terminal setting” (page 5-101)

4 Select [ANALOG], then press the [ENT] key.

S e el i e Y e ’EEQ —
== -.' ’-- (] ] -'- ' \ ‘-.' i
e [
et L 5 e
((oo— (@ (o v )
ST MO oo Ll ’ 5%

&= ' ' .'-' L- -‘.' ’.- ' L.’ , ' gtf
TLANICa)N T ] 2
(S S Y Sy By o 2 Je=o)

Select an analog output channel by pressing the
[A], [¥], [«] or [»] key, then press the [ENT] key.

((oor Sl i i i N A R
- - - oGo

S I O S e N B v ER

o ERGm)
aGo

ek LS H

N e N e
- e - - e oGo

(o e o El )

ouT '-- ‘ ' ' g:‘H
- e - [=1co)

Q) '-- 1 ! i © 70

The setting item selection screen appears.

Select [OUT] by pressing the [A], [V], [«] or ]

key, then press the [ENT] key.

T CETTING EE
-, - e - oGo

= -_' L- ] _'- ] N ‘._' i

T o
oGo

et L ’S_

(= = Ao
Co _r-eg o oo ’g:‘o

(o S o L 5 e

[ BINN ’

oo L" "" ! im

The Output target OUT selection screen appears.

Select an OUT number by pressing the [A], [V],

[« or ] key, then press the [ENT] key.

TN L T T T NIT = e
_— P O I I N Iy ] Hl o)
T =
gt LS e
™ g1 _ra1_ e
(e~ L. ri Lt R
(. IR RIE
- L L e
[ [ Reference ) The used OUT numbers are only

displayed as candidates for selection.

The setting item selection screen appears.
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Select [SCALING] by pressing the [Al, [V], [«] or
[»] key, then press the [ENT] key.

OHH o TIM

TR L. T T T NIT.
1CS 1 0 L INLT
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'L- - " 'LJ | B : =4
— . ! =
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o TIM

O ZERO

[
i G0 HE A G

00D oL O ZERO

@ In case where the tolerance mode is the reference
value mode

Select a scaling value by pressing the [A], [V],
[«] or ] key, then press the [ENT] key.

S el el e e e Y N EL)

B e S B Ny I | 2 Jem
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The setting item selection screen appears.

@ In case where the tolerance mode is the threshold
mode

Select an input digit by pressing the [«4] or [p]
key, input a value with a numeric key, then press
the [ENT] key.

oUT -: :: -'- -.- -'- '\ , '.: ETGQ o M
mefbe ! ! LINLY Efl creen)
S M ] =
oL L e Jem)
RN RITRAE
& F LIV i e
IninleTeininlE
BN I 0 N I O SO | -

Select an input digit by pressing the [4] or [p]
key, input a value with a numeric key, then press
the [ENT] key.
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T
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The setting item selection screen appears.
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/ Select [WAIT-VOL] by pressing the [Al, [¥], [« or

[»] key, then press the [ENT] key.

S e el e e Y e

IS 0 0 N LD

‘ouT -'- '-1
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A L
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N2 B R R 200 W W

[=L0]

ou

[=L0]

ou

ou

[=L0]

ou
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o TIM
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o M
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The Output waiting value setting screen appears.

8 Select a voltage of output waiting data by
pressing the [A], [V], [«] or ] key, then press

5-106

the [ENT] key.

SN LT T TN

_3ET 0 0 L INLD
'ouT .'. '.1
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o TIM
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The setting item selection screen appears.

Setting status output

4 Select [STATUS], then press the [ENT] key.

S el vl iy e e Y O i
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Select the number of control channels by

pressing the [A], [V], [«] or [»] key, then press

the [ENT] key.
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The Status function selection screen appears.

Select a status function by pressing the [A], [V],

[« or [»] key, then press the [ENT] key.

Status functions that can be set are as follows.

* WAIT (Output waiting)

* OUTLIER (Outlier continue)

* FOCUS (FOCUS)

* DARK (Insufficient light)

* EDGE-CHK (Check No. of edges: Fail)
* STAT-RUN (Stat processing)

* FREQ-ERR (Pulse frequency error)

" SETTING
(IO |
[F-[H! - |
[ FOCUS

) ol|[fe ol|lfe olf|fe o
] =[5 Bl =11 E]
3 H|E H|(E H|(E] H
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l Upon selection of WAIT or OUTLIER
The Output target OUT selection screen appears.

BCD unit

4 Select an OUT number by pressing the [A], [V],

4 Select [BCD UNIT] and press the [ENT] key.

T T T

L
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M
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[« or ] key, then press the [ENT] key. T
ouT e ee ee e e - (@ri (o ™™ by []
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The Status output channel setting screen appears.

Hl Upon selection of FOCUS, DARK, or EDGE-
CHK

* INPUT (OUT selection input)

The Output head selection screen appears. «CH (ch)

4 Select an output head number by pressing the
[Al, [V], [«] or [P] key, then press the [ENT] key.

* STROBE (BCD strobe time)

Bl When OUT-FUNC is selected

2 Select the item to set using the [A] [V] [«] ]
keys, and then press the [ENT] key.

The functions you can set are:
* OUT-FUNC (Output function setting)

o TIM

O ZERO

o TIM

O ZERO

o TIM

O ZERO

o TIM

3 39 B G

O ZERO

ouT : ":: -:- -'- -:. "\ ' "-: ] 'g’ o TIM
s - L. | L INLY 3 select the item to set using the [] [V] [« [P]
] ’ =1 keys, and then press the [ENT] key.
s L L] A The functions you can set are:
L. L4 1 _ -3 ’?- « BCD (BCD output)
= J L. 11 L. i * BIN (Binary output)
([ LI N i ’ R » JUDGE (Judgment output)
E= LI S I T O ) = A LC T T T NI

S I O S B W I M
The Status output channel setting screen appears. -

L L
H Upon selection of STAT-RUN =)

The Output statistic channel selection screen ,'--,' - ,‘ -,' - ,' -,'
appears. m — —

wour-mnm

4 Select an output statistic channel by pressing the i) AL U

[A], [¥], [«] or ] key, then press the [ENT] key.
Ut t: ':: -‘- -'- -'. '\ ' '-: ’ g o TIM
= _.’ L_ [] ] _'_ N '__' i‘
T |
e L 20 e
((or— ER[CES)
S el T I T i ’s:g
! L.t = g e
(foor— (EH (M)
FTLd ’ =
\__om '-- , ' ! gt Jemo

The Status output channel setting screen appears.

Hl Upon selection of FREQ-ERR
The Status output channel setting screen appears.
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I When INPUT is selected

3 Select the input method using the [A] [V] [«] [P]

keys, and then press the [ENT] key.
The functions you can set are:

* STATIC (Controller settings)

* TERMINAL (BCD unit terminal)
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o TIM

O ZERO

o TIM
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o TIM
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9 09 B H G

O ZERO

B When CH is selected

3 Select the Ch number using the [A] [V] [«] [P]

keys, and then press the [ENT] key.
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4 Select the OUT number to be output, and then

5-108

press the [ENT] key.
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I When STROBE is selected

3 Select the BCD strobe time to set using the [A]
[v] [« ] keys, and then press the [ENT] key.

The values you can set are:
¢ 2MS (2ms)

*5MS (5ms)

*10MS (10ms)

*20MS (20ms)

*50MS (50ms)

* 100MS (100ms)

* 200MS (200ms)

* 500MS (500ms)
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[Common setting] Tab: Stat Process

[Common setting] Tab: Stat Process

Select the [Common setting] tab in the [Program setting] screen to display the common settings.
Click the [Stat process] button to display the [Stat process] area, and then perform statistic process setting.

[Stat process] area

) Program setting

&B £

Send to controller Read from controller Save setting file Open setting file

Edit program list...

Basic setting | Calibration, Smllngl Common setting | Setting list

Edge detection @ stat process settings

I[) Stat control method — @ Terminal @ Command ]7 (2)
Interference prevention
I[) Mo. of stat proc 2 pts ]7 (3)

Sync setting [

Stat process Chl |QUTL -

—— (4)
Stat process Ch2 |QUTL -

Data storage

Ol

Group calculation

I/O terminal setting

[ oo ]

(1)

Buiyag weiboid

Pitch unit - Sets the dat rage amount stored with the data storage function by using the encoder TIMING function.

No. Name Description

(1) | [Stat process] button Use this button to display the statistic process setting area.

(2) | [Stat control method] button Use this button to select one of the statistic process control methods.
(3) | [No. of stat proc] setting Used to set the number of statistic processes.

(4) | [Stat process Chx] drop-down list | Use this button to select the OUT to be used in stat process.
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[Common setting] Tab: Stat Process

Statistic process settings

Statistical processing is performed for measurement
values of a maximum of 2 OUTs.
Measurement values used for statistical processing are
those to be retained by a TIMING signal.

* Average

* Maximum value

* Minimum value

* Maximum value - Minimum value

* Standard deviation

» Parameter (Number of pieces of data used for

statistical processing)

* Number of instances of HH

* Number of instances of HI

* Number of instances of GO

* Number of instances of LO

* Number of instances of LL

If any measurement value is in output waiting data,
it is not targeted for statistical processing. It is also
excluded from the number of pieces of data used for
statistical processing.

Any statistical value will be kept retained until it is
cleared.

The conditions for clearing a statistical value are as
follows.

« If a statistic control method is using a terminal: STAT _

CLEAR terminal input is performed.
* If a statistic control method is using a command:
» Stat process clear is performed from LS-
Navigator2.
* The Stat process clear command is received.
* Stat process clear is performed through panel
operation.
* Power is turned OFF.
* A program No. is changed.

5-110

H Stat control method
Select a method of starting, stopping or clearing
statistical processing.

@ Terminal

Stat control terminals are used for control of statistical
processing.

Control Ch1 Control Ch2
Stat start / stop | SDO1 SDO2
Stat clear SCLR1 SCLR2

@ Command
Commands from LS-Navigator2 or via RS-232C
communication are used for control of statistical
processing.

H No. of stat proc

Enter the number of pieces of statistical processing.
During the statistic process period, statistic values are
updated whenever necessary. When the number of
measurement values used for statistical processing has
reached the specified No. of stat proc, the statistical
processing is complete.

B Stat process Ch1 to Ch2

Select a target OUT to calculate statistic values from
the drop-down list.
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[Common setting] Tab: Stat Process

Setting LS-Navigator2

1 Select one of the statistic process control
methods.

2 Set the number of pieces of statistical
processing.

3 Select the OUT to be used in stat process.

Setting the display panel

Statistical processing

1 Press the [0] key while holding down the [FUNC]

2

key.

The setting item selection screen appears.

Select [STAT] by pressing the [A] or [¥] key, then

press the [ENT] key.

(s t: ':: -'- -'- -'. '\ ' '-: Eﬁ o TIM
S I S S N S I I o e
OUT t- -'- '-J -'- S:‘H
Lm:p _.' ] ' ‘ ] Eho -o 7680
[ow (S
(oY Eho -O ZERO
o (S
% =2 |om
Perform setting for any purpose.
Refer to the following items.
ouT t: ,:: -'- -'- -'- " ' '-: Eﬁ o TIM
= S O I B Ny I | o
% T LT = e
T --’ [} ' ' ] gho
— I or- R
— U e 1=
U : -‘- _ '-- -'- ‘::. ' Eﬁ
R | L. 0 N 8¢ |emn)

A: ST-CTRL (Stat control method)
B: ST-NUM (No. of stat proc)
C: ST-CH (Stat process Ch)

Press the [ESC] key to display the setting item

selection screen.

Select [APPLY] by pressing the [A] or [¥] key,

then press the [ENT] key.
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[Common setting] Tab: Stat Process

6 Upon display of [EXECUTE], press the [ENT]

key. Setting No. of stat proc
oo e e e e e - T’ o TM
acs T Sio elec - , then press the ey.
\n'_ L I AN ¥ ¢ Select [ST-NUM], th the [ENT] k
— COLILT! 7 RO [7] “Statistical processing” (page 5-111)
Lﬂuo '- ' '-- '.- L- ] i a— ouT t: ':: -'- -'- -'- '\ ' '-: ]g o M
ouT (= (o) o --’ '-- ! ! .'. ] A '..' i
L Bl TCTAT ]*
T Nl I TR rs=s= e
5 Lo sy Lo Lo LJ 0 58 Je=) - CJ Q- ] EH
L I X | o)
When message [COMPLETE] appears, this ™ = 1 NID IMA s
completes item selection setup. Cgmaad I T HNLAD ]i[ﬁ -
Stat control method 2 Select an input digit by pressing the [«] or [p]

key, input a value with a numeric key, then press
the [ENT] key.

4 Select [ST-CTRL], then press the [ENT] key. S — S—
€ttt - Ol el i e Y Y = e
7] “Statistical processing” (page 5-111) 11 ' T N A =
R e X = ===
Lok T T IND B S0 |
TN T AT 57 e —— ::-ﬁ
T E 0 _ NI INA ]::'O
== = G ol INLI T
co a5 e = —————————
L ot B I AR EEE l'll'll'll'll’l__]g:;,
— ——— % [ii5) ,'" "" L" ,’" "" "' im
ST - T
00D "' ! "' ! ' A "' im

2 Select a statistic control method by pressing the
[A], [¥], [4] OR [»] key, then press the [ENT] key.
Statistic control methods that can be set are as
follows.

* TERMINAL (Terminal control)

* COMMAND (Control with a command)

TN LT T TN an [

- L INLD 2 o=

]
ouT T -'- r-' -'- (arir (o ™

ou O ZERO

o TM

00D CI|CREY

' -'1 g:‘H o TM
N U (B o

o e
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[Common setting] Tab: Stat Process

Stat process settings

4 Select [ST-CH], then press the [ENT] key.
[[] “Statistical processing” (page 5-111)
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2 Select a stat process target channel by pressing
the [A], [V], [€] OR [»] key, then press the [ENT]

key.
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00D "' ." ! ! "‘ ' \' “" i‘
— %= T £ T [Er )
=l ! 1 i
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00D "' L- ' ' ' i,
A
ooo '-- ' ' ' gﬁ) O ZERO

The target OUT selection screen appears.

3 Select a target OUT by pressing the [A], [V], [

OR [»] key, then press the [ENT] key.
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[Setting list] Tab

[Setting list] Tab

Select the [Setting list] tab in the [Program setting] screen to display the Setting list.

Program setting EI = @
&l [ I
Send to controller Read from controller Save setting file Open setting file Help

00: PROG_00 -

Basic setting | Calibration. Scaling | Common setting | Setting list

[Basic setting]

Set measure target

[Target 1] [Target 2] [Target 3] [Target 4]
Head used Head 1 Head 1 Head 1 Head 1

Measurement type Outer diameter | Top edge Bottom edge Edge(pitch)[...
Tilt correction OFF
Delay OFF
Median fitter OFF

QUT setting

Min display unit 0.00001mm

Tolerance mode Ref value
[oUT1] [ouTz] [0UT3] [ouUT4] [ouTs]
QUT name ouT_01 ouT_D2 ouUT_03 ouT_D4 ouT_

Calculation method Mo calculation Average Mo calculation Mo calculation Mo calo

Mo calculation Target 1 Target 1 Target 1 Target

Combined calc. Calculation1
Calculation2
Calculation3

No. Name Description

(1) | Setting item display area This area lists setting item names.

(2) | Setting content display area This area lists the setting contents of each item.

(3) | [Copy to clipboard] button This button copies the setting lists of items and contents to a clipboard.
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[Setting list] Tab

The Setting list screen lists the current settings of the
Program setting.
Updated items are displayed blue.

Items in which any setting is updated

% Program setting

&) e B!

Send to controller Read from controller Save setting file Open setting f

Edit program list...

Basic setting | Calibration, Scaling | Common settin

reference J 1 N€ Program settings during editing, if not
synchronized to the controller even once, use
initial settings.

[Basic setting]

Set measure target

Head used Head 1
Measurement type Quter diameter
Titt correction OFF Checking settings before update
Delay OFF
Medan fitter OFF 1 Place the mouse cursor on an item being 5
displayed bie.
Min display unit 0.00001mm The setting value before update is displayed on a -
Tolerance mode Ref value tool tip. o
[0UT1] %

OUT name ouT_01 | a
Calculation method combinedc... ||  Copying list of settings 2
Mo calcution | |----- a
Combined calc. Calculationl Target 1 x +1 1 Click the [Copy to clipboard] button.

Calculation2 Target2x +1 The contents of settings displayed in the Setting list

Calculation3 Target 3 x +1 screen are copied to a clipboard.

/ The setting contents copied to the clipboard are of
tab-delimited text.

':‘;-'L_]i' Click the icon to display help.

No. Name Description

Updated contents of item
settings are displayed
blue.

Setting-updated
item

(1)
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[Setting list] Tab

5-116

MEMO
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Checking the
Measurement Results

This chapter describes how to read the setup screen and
operation procedure of functions available during the
measurement.

Measurement Screen Outline and Switching

SCrEENS.....eeiiiieir e 6-2
Head Information........cccccvvimiinciinincee e 6-3
Display Measurement Value.............cccccreunrrrnnneenn. 6-4
Total Judgment ... 6-12
Target Viewer ... 6-14
Trend Graph ... 6-16
Data Storage .........cccvvimrrimiiinine e 6-20
(0 1= 1 D 113 o] - |V 6-28
2D Position Display ........ccccccervmmrvieeinnennsensseenne 6-30
Display Stat Process.........cccoeemrrrrriisccssmmrenennnsenns 6-32
SPC ... —————— 6-34
Event LOgging......ccccccmrrriiniiiimmere e 6-42
Display Terminal Status...........cccceceriiernieniinnnnns 6-44
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Measurement Screen Outline and Switching Screens

Measurement Screen Outline and Switching

Screens

Measurement screen outline B [Data storage] screen

LS-9000 series provides several screens for checking
the measurement results.

The following types of measurement screens are
available. Each measurement screen can be called
from the [Display] menu of the main screen.

- Communication

Head information 3

Environme

«  Display measurement value
Total judgement

+  Target viewer 3
Trend graph
Data storage
Oval display
2D position display

-

Display stat process 3
SPC 3
Event logging

Display terminal status

This section outlines each screen.
Please refer to the following items for details of each
screen.

B [Head information] screen

The screen displays the status of all heads connected
to the controller. The screen displays the head status
in green when the status is "normal", black while
monitoring has ceased, and red in other cases.

] “Head Information” (page 6-3)

B [Display measurement value] screen

The screen displays the measurement value set by the
program setting. The screen displays the OUT names,
judgment results, measurement values, auto-zero
status, and timing input status.

] “Display Measurement Value” (page 6-4)

B [Total judgment] screen

The screen displays the total judgment result.
Depending on the content of [Total judgment result],
the screen displays "OK" in green in case of "GO" and
"NG" in red in case of "NG".

] “Total Judgment” (page 6-12)

M [Target viewer] screen
The screen displays the monitor image while
monitoring.
] “Target Viewer” (page 6-14)

B [Trend graph] screen

The screen arranges the measurement values in time
series to display the trend of the data.
] “Trend Graph” (page 6-16)

The screen displays the measurement value stored by
the storage function.

The screen can start/stop the storage and read and
display the stored data. The read data can be stored in
a file.

[[] “Data Storage” (page 6-20)

H [Oval display] screen

The screen displays the storage data in a circular
pattern.

The screen can start/stop the storage and read and
display the stored data.

({1 “Oval Display” (page 6-28)

B [2D position display] screen

The screen plots the measurements of specified OUT
on a graph by the X and Y axes.
[[1“2D Position Display” (page 6-30)

B [Display stat process] screen

The screen displays the statistical result of the
measurement values.

The screen also displays number of judgment results
other than the maximum and minimum values.

[[] “Display Stat Process” (page 6-32)

H [SPC] screen

The screen displays the Statistical Process Control
information on the basis of the measurement values of
the specified OUT.

] “SPC” (page 6-34)

B [Event logging] screen

The screen displays the log of the events occurred at
the controller and LS-Navigator2.
({1 “Event Logging” (page 6-42)

B [Display terminal status] screen

The screen displays the terminal status of the controller.
You can output test data for checking the status of
wiring of the terminals and check the signal input.

[[] “Display Terminal Status” (page 6-44)
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Head Information

Head Information

The head information can be displayed on the measurement screen.

(M )

ML S-Navigator 2
File Edit Display Communication Environment jetting Language(l) Help

P start mponitor | [l Stop |New 5@

Head 1 Normal Head 2 ° ----- Head 3 & -----

B Target viewer -... [ = || & | [=23a] I B Display measurement value

00: PROG_00 =

No. Names Description
(1) | Head indicator The head indicator shows the status of each head.
(2) | Common indicator The common indicator shows the status common to the heads.

Head information

Head indicator

The head indicator lights up in green and shows
"Normal" when each head is in the normal status,
and lights up in red and shows a warning message
when in an abnormal status.

While monitoring has ceased, the indicator appears
in black.

B Head status

The statuses below are considered as abnormal.
When these statuses occur at the same time, the
upper status is output first.

* An abnormal value is present (this status is
displayed on all heads related to the detected
OouT).

« Insufficient light intensity of the received light.

When monitoring ceases, "---" appears.

Common indicator

The common indicator lights up in green and shows
"Normal" when each head is in the normal status,
and lights up in red and shows a warning message
when in an abnormal status.

When monitoring ceases, the indicator appears in
black.

I Head common status

The head common status detects the following
status as abnormal.
* Pulse maximum frequency rate error

When monitoring ceases, "---" appears.
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Display Measurement Value

Display Measurement Value

[Display measurement value] screen

The screen displays the measurement value on the measurement screen.
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)

& Disi|lay measurelment value

- ]

J

L
Sync ZERO J| Sync RESET | Sync TIMING

TIM ZERO

—|E OUT display setting... | % Excel transfer... |—(5)

9 a1 (12)

HI  1.00000

LO -1.00000 sure mode - No WL

— (19)

(16) (17) (18)

No. Names Description

(1) | [Sync ZERO] button The button alternately turns ON/OFF the synchronous auto zero signal.

(2) | [Sync RESET] button The button inputs the synchronous reset signal.

(3) | [Sync TIMING] button The button alternately turns ON/OFF the synchronous timing signal.

(4) | [OUT display setting] button The button displays the [OUT display setting] dialog.

(5) | [Excel transfer] button The button displays the [Logging setting] dialog.

(6) | OUT number The OUT number is displayed.

(7) | OUT name The OUT name is displayed.

— The indicator lights up in yellow when the timing is on.
(8) | MM indicator The indicator turns off when OFF.
- The indicator lights up in light blue when the auto zero is on.

(9) | [#EROJ indicator The indicator turns off when OFF.
The contents of the synchronization setting are displayed.

(10) | [Sync ON]/ [Sync OFF] OUT selected at "Synchronization setting" is displayed as "Sync. ON".
This OUT is a target of Sync. ZERO/Sync. RESET/Sync. TIMING.
The indicator shows the result of the judgment whether the measurement

(11) | Tolerance indicator is within the tolerance or not. The indicator lights up in green in case of
GO, and in red in other cases.

. The tolerance values are displayed. No values appear during the simple

(12) | Tolerance setting display mode.
The filter type and its setting are displayed. It is not displayed in simple

(13) | Filter display mode.
] “Filter” (page 5-38)
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Display Measurement Value

No. Names Description

The area shows the measure mode. It is not displayed in simple display

(14) | Measure mode mode.
01 “Measurement mode” (page 5-37)

The measurement value is displayed. The color of the characters
depends on the result of the judgment whether the measurement is within
the tolerance or not.

- Within the tolerance: Green

- Out of the tolerance: Red

- Output waiting: White (-----)

(15) | Measurement value

(16) | [ZERQ] button The button alternately turns ON/OFF the auto zero signal.
(17) | [RESET] button The button inputs the reset signal.
(18) | [TIMING] button The button alternately turns ON/OFF the timing signal.

s)insay juswainsespy ayj bundayo
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Display Measurement Value

[OUT display setting] dialog

OUT display setting

( OUT display setting

ouT1 ouT2 ouT3 ouT4
O ouTs [ ouTe [ ouT? [ ouTs
[ ouTe [O] ouTio [ oUT11 [F] oUTiZ2
| & ouTi3 [ ouTi4 [ ouT15 [ 0UTL6

Display mode
H Simple display

[E=SECE )

[ pisplay measurement value
&
et
Sync ZERO  Sync RESET  Sync TIMING
5 OUT display setting... | 53 Excel tranfer...

ouT2
O/® TIM® ZERO | ® HI 0 ZERO

TIMING ZERO RESET TIMING

(2)—_selectai |[_gearal J|[ check out used J}-—(4)
£ = S (3)
Display mode _zero ] geset ] tiimc W zero JgeseT ] Tiamc
) Simple display
@ Detailed display (smallsize) 1)
) Detailed display (large-size)
[ ok || cancel | Compared with the detailed display, the simple display
omits the following items from the screen.
* Tolerance value
No. Names Description « Filter
[OUT display | The selected OUT appears * Measurement mode
(1) | setting] check | on the [Display measurement
box value] screen. B Detailed display (small-size)
(9]
3 The button checks all the B Diply messurement valve =
(1]
S (2) Li?,:gﬁt all [OUT display setting] check L. .9 8.
‘g boxes.  OUT display setting... | 55 Excel transfer...
;?" (Clear all The button un-checks all the s
= (3) b [OUT display setting] check | ittt NSl At ST
o utton
b boxes.
(7]
@ U IOUL MM g e e gL M
=5 The button checks the check
S (4) | [Check OUT 1 s ofall OUT being used | G T I
® used] button DA 000000 cco o 7 B e oo
s by the running program. | | S TS b e PP
S . The button selects the display
o e
4 (5) [Display mode] | 4o ot OUT in the [Display
= radio button
3 measurement value] screen.

The detailed display is the default display mode.

H Detailed display (large-size)

[E=S{EE )

[E Display measurement value
&
)
Sync ZERO SyncRESET Sync TIMING
B QUT displey setting... | 51 Excel transfer...
ouT1

ouT_01

TIMING

TIMING

The detailed display (large size) has a different layout
and text size from those of the detailed display (small
size), except the items displayed with "detailed display
(small size)".
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MEMO
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Display Measurement Value

[Excel transfer - Logging settings] dialog

(1|) (T) 3) (1|0) 9) (11)
Exc =l
. Transfer item
/ Time (¥, M, D, T, min, sac)
- Time < 15 ] Reference...
|- Pulse count
B1 OUTL
c1 ouT? [ Sheet name Sheetl J——(12)
- ouT3 4) Start cel ( (13)
B - oUT4 (cowm = 1E5])(Rew | 1E]}= (14)
(] ouTS [ Transfer item name } (15)
- ouTE ,
- ouT? [|_| Cell shift condition )A CaniuL USE 1 Talisiel e Tiane - (16)
g — ouTs (Mo. of data | 1) (17)
- ouTY 5 = =
- 0UT10 &) (comn | f ) (Row | o} (19)
0| - ouT11 (18)
- ouT12
- 0UT13
- OUT14
g - 33112 Select function
— @ Click logging ) Trigger logging J (20)
ﬂ Select all m[ Clear all ]
No. of transfer: | 3 I[ Start Excel transfer... ”" Cancel “
I I
| | | |
(6) 8) ) (21) (22)
No. Names Description
(1) | [Transfer setting] check box The check box selects the items to be transferred to Excel.
(2) | [Start] The area displays the start cell on Excel of the transfer item (*1).
(3) | [Transfer item] The area displays the items to be transferred to Excel.
4 Clicking the button moves the transfer item in the selected line one line
(4) E] button up.
5 Clicking the button moves the transfer item in the selected line one line
(®) @ button down.
(6) | [Select all] button Clicking the button checks the check boxes of all the transfer items.
(7) | [Clear all] button Clicking the button un-checks the check boxes of all the transfer items.
8) | [No. of transfer] The area displays the number of transfer items whose check boxes are
checked.
The check box selects whether to use a template (Excel file) for the Excel
(9) | [Templates] check box sheet to which the items are transferred.
(10) | [File] When any template has been specified, the area displays its file path.
Entries can be up to 256 characters.
(11) | [Reference] button Clicking the button displays the reference dialog to specify the template.
. The work sheet name can be entered, to which the transfer is performed.
(12) | [Sheet name] setting .
Entries can be up to 31 characters.
(13) | [Column] setting Enter the first column to which the transfer item is written (*2).
(14) | [Row] setting Enter the first row to which the transfer item is written (*3).
(15) | [Transfer item name] check box | The check box selects whether to transfer the item or not.
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Display Measurement Value

No. Names Description
The check box sets the condition that shifts the columns or rows to which
(16) | [Cell shift condition] check box data are transformed every time when the specified number of data are
transferred.
(17) | [No. of data] setting Enter the number of data whose cell is shifted (*3).
(18) | [Column] setting Enter the number of columns whose cell is shifted (*2).
(19) | [Row] setting Enter the number of rows whose cell is shifted (*3).

The button selects the method for logging.

Click logging:Every time when the [Click logging] button is clicked, the

(20) | [Select function] radio button transfer item is transferred to the Excel file.

Trigger logging:In response to the input from the TIMING terminal, the
measurement value is transferred to the Excel file.

Clicking the button displays the [Excel transfer] dialog.

The [Excel transfer] dialog (click logging) or the [Excel transfer] dialog
(21) | [Start Excel transfer] button (trigger logging) appears depending on the selection of the [Select
function] radio button.

The Excel file automatically starts up.

(22) | [Cancel] button The button closes the dialog.

*1: All the transfer items may not be displayed on the Excel because of limitation in the display area of Excel. In this
case, "--" appears and an error occurs.
*2: The range you can enter is:
- Excel 2007 or later: 1 to 16384
- Excel 2003 or older: 1 to 256
*3: The range you can enter is:
- Excel 2007 or later: 1 to 1048576
- Excel 2003 or older: 1 to 65536

s)insay juswainsespy ayj bundayo
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Display Measurement Value

[Excel transfer] dialog (Click logging)
[Excel tranfer (st |

Transferred: 0
Click loaging
Previous

— (1)
—(2)

—(3)

Names

Description

[Transferred]

The area displays the number
of data transferred to Excel.

[Click logging]
button

Clicking the button writes
data at that time onto Excel
according to the setting on
the [Excel transfer - Logging
setting] dialog.

[Previous]
button

Clicking the button deletes
the latest transferred item
from Excel.

[Excel transfer] dialog box (Trigger
logging)

— (1)

No Names Description
The screen displays the
Logging status of the trigger logging.
(1) | information While the TIMING input is
display being accepted, "Trigger
logging ..." appears.
2) | [Transferred] The area displays the number

of data transferred to Excel.

[Excel transfer] (Click logging/Trigger
logging)

Hl Writing format to Excel

* The transfer item "time (year, month, date, hours,
minutes, and seconds)" is written as a text.

* The transfer item "time (under seconds)" is written as
a value after the decimal point.

Bl When any abnormal value exists

When any abnormal value exists, the data is written as
below.

@ Output waiting data, Minus-range on the minus side

The data is written as the minimum value of the
minimum display unit.

(Example)

When the minimum display unit is 0.01um: -99999.99

@ Plus-range on the plus side

The data is written as the maximum value of the
minimum display unit.

(Example)

When the minimum display unit is 0.01um: 99999.99

[ Reference ) In the following cases, the error message
appears and no data is written.
* When you are going to write data exceeding
the input range of Excel.

* In the click logging, the [Click logging]
button and the [Previous] button appears
in gray.

* In the trigger logging, "An error occurred"
appears in the logging information display
area.

* When you have edited the Excel file to
which the data have been transferred.
* When you have terminated Excel.
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Total Judgment

Total Judgment

[Total judgment] screen

The total judgment appears on the measurement
screen.
[ “Total judgment setting” (page 5-97)

Hl When the total judgment is "Pass"

Bl When the total judgment is "Fail"
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Target Viewer

Target Viewer

[Target viewer] screen

The target viewer appears on the measurement screen.

(1) (T)
B Targft viewer -... E&E B Target viewer - Head 1 [ - hlEs]

il il
Pause Pause
4 top(l

List of targets T ]

—(12) 4 top 0.2mm/Div
List of targets

—(17)

—(19)
©)

—(18)

—(10)

(9]
§ —(20)
x
2
@
3
2 — (@)
o
]
(7]
c
) —(13) —(21)
2 - g
= —(14) | il It — (24)
2 —(15) L5-0006M No. —(25)
(7]
c I I
7] (22) (23)
No. Names Description
(1) | [Pause] button The button suspends updates of the monitor screen and the waveform.

[Display waveform]/[Hide

The button switches display/hide of the waveform on the target viewer.
waveform] button

)

The area displays the measurement targets that have been set.
(3) | [List of targets] area Turning the check box on /| displays the selected targets on the target
viewer.

The area displays a number showing the Tx-Rx position of the target.
(4) | [FOCUS] The number appears in black when the number is within the [Focus
monitor] setting, in red when out of the setting.

(5) | [Edges] The area displays the number of edges detected.

(6) | [Head type] The image measured by the displayed type appears on the target viewer.
(7) | Target viewer/Monitor screen The screen displays the image captured by the camera in the head.

(8) | Target viewer/Scan line The line shows the position where the target is measured.

(9) | Target viewer/OE line The line shows the position of the 0 edge.

(10) | Target viewer/Target area The area displays information showing the target.

(11) | Target viewer/Grid The grid shows the monitor screen size.
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Target Viewer

No. Names Description
(12) | Target viewer/Grid scale The area displays the grid resolution.
(13) | [Copy monitor image] button The button copies the displayed monitor image to the clipboard.
The check box is active when the target is the outer diameter and uses
. . ) the correction function.
(14) | Display setting/[Tilt] Turning the check box on [/| displays the target area after the tilt
correction.
(15) | Display setting/[Grid] Turning the check box on [#] displays the grid on the target viewer.
(16) | Waveform image/Waveform The area displays the waveform measured.
(17) | Edge No. tag This displays the line showing the edge no. and the position detected.
(18) | Pitch No. tag This displays the line showing the pitch no. and the position detected.
The line displays the current edge detection threshold on the waveform.
(19) | Threshold [[] “Edge detection threshold” (page 5-64)
(20) | Mask area The area shows the mask area set on the waveform.
1 “Mask setting” (page 5-65)
(21) | [Copy waveform] button The button copies the waveform to the clipboard.
22) Display set of waveform/ Turning the check box on [#] displays the pitch no. tag on the waveform
[Pitch No.] image.
(23) Display set of waveform/ Turning the check box on [#] displays the edge no. tag on the waveform
[Edge No/] image.
(24) Display set of waveform/ Turning the check box on [#] displays the edge detection threshold on the
[Threshold] waveform image.
(25) | Display set of waveform/[Mask] Turning the check box on [#/| displays the mask area on the waveform

image.
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Trend Graph

Trend Graph

This function automatically acquires the latest measurements and plots them on the graph. The function is used for
monitoring the trend of the measurements.

[Trend graph] Screen

) )(4) (%) (6) (7)(f|5 T)| | (13) (14)

s i) '

- ]

| Time/view 1 min

= >
= >
= >
= >
= >
= >
= >
= >
= >
= >
= >
= >
= >
= >
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No. Names Description

(1) | OUT display setting Select OUT to display the trend graph.

(2) | [Arranged display] button The button arranges the OUT graphs vertically.

3) [Layered display (individual The button cascades the OUT graphs.
scale)] button The scale of the vertical axis depends on the graph.

) [Layered display (same scale)] The button overlays the OUT graphs.
button The scale of the vertical axis is common to all the graphs.

(5) [Enlarge in vertical direction] The button enlarges the vertical axis of the selected graph.
button The area per grid narrows.

(6) [Reduce in vertical direction] The button reduces the vertical axis of the selected graph.
button The area per grid widens.

[Automatic adjustment in vertical

direction] button The button automatically adjusts the vertical axis of the selected graph.

()

[Automatic adjustment in vertical | The button automatically adjusts the vertical axis of all the graphs. When

(8) | direction (batch)] the graph is displayed by [Layered display (same scale)], the adjustment
button is done such that data of all the graphs are displayed.
The button scrolls the selected graph upward. When the graph is
(9) | [Move up the graph] button displayed by [Layered display (same scale)], the button scrolls all the
graphs.

The button scrolls the selected graph downward. When the graph is
(10) | [Move down the graph] button displayed by [Layered display (same scale)], the button scrolls all the
graphs.

The button switches display/hide of the tolerance value, a line and area
showing the tolerance value.

(11) | [Tolerance display] button
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Trend Graph

No. Names Description

[Inversion of background color]

button The button inverts the background color of the graph display area.

(12)

Select the time range of the graph displayed on one screen of the display

(13) | [Time/view] drop-down list area.

(14) | Graph display area The area displays the graph.

Graph display area B Graph display area

M [Time/view] drop-down list @ Vertical axis
Select the time range of the graph displayed on one The division number.of the grid depends on the number
screen of the display area from the following. of the graphs to be displayed.

.1 m?nute @ Horizontal axis
*2 m!nutes The number and interval of the measurement points to
* 5 minutes be plotted on one screen depends on the time/view.
* 10 minutes
* 30 minutes Timelview Plot interval A s o
* 1 hour one screen
*2 hours 1 minute 0.5 seconds 120 points
* 6 hours . . Q
2 minutes 0.5 seconds 240 points >
* 12 hours 3
* 24 hours 5 minutes 0.5 seconds 600 points :_:
10 minutes 0.5 seconds 1200 points ";
30 minutes 1 second 1800 points ;
1 hour 2 seconds 1800 points g
=
2 hours 4 seconds 1800 points o
3
6 hours 6 seconds 3600 points g
12 hours 6 seconds 7200 points ‘:gl
24 hours 12 seconds 7200 points %
(7]
@ OUT tag

Clicking the OUT tag selects the graph.

Dragging the OUT tag scrolls the graph vertically.
When the graphs are overlaid, the selected OUT tag
appears to the front of the display. When no OUT tag is
selected, the OUT tag with smaller OUT no. appears to
the front of the display.

- LS-9000 Series User's Manual -
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Trend Graph

@ Tolerance

A line showing the tolerance is displayed.

HH and LL are indicated by dotted lines.

HI, LO, UPPER, and LOWER are indicated by solid
lines.

The backgrounds of the areas of the tolerance appear
in different colors.

Tolerance mode: Reference value

mm—— UPPER

L OWER

Tolerance mode: Threshold

Tolerance Area
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@ Graph information

Putting the mouse cursor on the graph you desired to
check displays the following information in a pop up
window.

e Target OUT

* Acquisition date

* Pulse count

* Measurement value

* Decision value

[E=5 Eom =5
33 |J'LI M |@| 3y ‘ Time/view 1 min
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Data Storage

Data Storage

[Data storage] Screen

(1 ) 3) 4) ®) (6) (7) (8) (3|5)
& Date| storage = 5
Start reading Sta rt orage | |Stop storage| | Erase stored data||Open storage file [|Save in file || Open data storage setting
ﬁ = | ﬁ QA T3 M | M .?ﬂg |@| it | & Excel transfer... File data | Set comparis)n...
(31)— J-Count: 100000 )
(32) —3( state: Stop
(33)—_l( ]
OUT display setting
(> -
otz I
. > 75000
Ld >
Ld >
(347 Ld >
| >
Ld >
Ld >
| > 62500 75000
n >
Target OUT name Cursor A
ouT1 ouT_o1 8 0 0.00003 9 0.78 90 0.00002
ouT2 ouT_02 -0.00002 1.61332 1.61330 1.61335
(36)
Pulse count n
Pulse count n
(9) (11) (13) (15) (17) (19)
El=|= a: lill
I
(10) 12) (14) 16) (18) (20)
(21) (23) (25) (27) (29)
a m @I| & Excel tmnsfer...][ Controller ][File dam“[ Set ;mﬂparis.nn...]
I I I
(22) 24) (26) (28) (30)
No. Names Description
(1) | [Start reading] button The button reads the data.
(2) | [Stop] button The button stops reading the data.
(3) | [Start storage] button The button extracts the stored data.
(4) | [Stop storage] button The button stops extracting the stored data.
(5) | [Erase stored data] button The button clears the stored data.
(6) | [Open storage file] button ;:Iaepﬁutton reads the data previously stored in a file and displays the
(7) | [Save in file] button The button saves the storage data displayed in a storage file.
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Data Storage

No. Names Description
®8) [Open data storage setting] Reads the current settings in use from the controller and opens the data
button storage settings.
(9) | [Arranged display] button The button displays the storage data for each OUT vertically.
(10) [Layered display (individual The button layers and displays the stored data of all OUTs at respective
scale)] button scales on one graph display area.
(1) [Layered display (same scale)] The button layers and displays the stored data of all OUTs at the same
button scale on one graph display area.
(12) Eirt]tlg:]ge in vertical direction] The button enlarges the vertical axis of the selected graph.
(13) LFL{;;c;l:]ce in vertical direction] The button reduces the vertical axis of the selected graph.
(14) Lirt]tlggge in horizontal direction] The button enlarges the horizontal axis of the selected graph.
(15) Eﬁa&]}ce in horizontal direction] The button reduces the horizontal axis of the selected graph.
(16) [Horizontal direction to cursor The button aligns the grid of the horizontal axis with the cursors A and B.
AB] button
17) [Automatlc adjustment in vertical The button automatically adjusts the vertical axis of the selected graph.
direction] button
[Automatic adjustment in vertical . . . .
(18) direction (batch)] button The button automatically adjusts the vertical axis of all the graphs.
(19) | [Move up the graph] button The button scrolls the selected graph upward.
(20) | [Move down the graph] button The button scrolls the selected graph downward.
(21) | [Hide cursor] button The button hides the cursor on the graph display area.
(22) | [Select cursor A] button The button displays the cursors A and B, and activates the cursor A.
(23) | [Select cursor B] button The button displays the cursors A and B, and activates the cursor B.
(24) | [Select cursor AB] button The button displays and ac’Flvates the cursors A and B. The cursors A and
B moves together by dragging.
. The button displays the tolerance area on the graph display area.
(25) | [Tolerance display] button [7“Tolerance” (page 5-39)
(26) Emltiflon of background color] The button inverts the background color of the graph display area.
(27) | [Excel transfer] button The button displays the [Excel transfer setting] dialog.
(28) | [Controlier] button The button switches the screen to display the data read from the
controller.
(29) | [File data] button ;Ii'lr;e button switches the screen to display the data read from the storage
(30) | [Set comparison] button The button displays the [Set comparison] window.
(31) | Count The area displays the number of stored data acquired.
The area displays the current storage status. The statuses to be displayed
are:
» Storing
(32) | State * Stop
* Not connected
* File (the status where a file selected from [Open storage file] has been
opened.)
(33) | Graph display area The area displays the graph of the storage.
(34) | [OUT display setting] area Selects OUT to display the trend graph.
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Data Storage

No. Names

Description

(35) | [Data search] button

The button displays the [Data search] dialog.

(36) | Data display area

The area displays the data of the storage.

B Vertical axis

The measurement value is displayed.

When you click the [Enlarge in vertical direction] or
[Reduce in vertical direction] button, the range per grid
narrows or widens.

B Horizontal axis

The horizontal axis displays 50000 points of data.
When you click the [Horizontal direction to cursor AB]
button and if the number of data points between the
cursors A and B is smaller than 100 points, 100 points
from the left end between the cursors A and B becomes
the display area.

H OUT tag

Click an OUT tag to select the corresponding graph.
Dragging the OUT tag scrolls the graph vertically.
When the graphs are overlaid, the selected OUT tag
appears to the front of the display. When no OUT tag is
selected, the OUT tag with smaller OUT no. appears to
the front of the display.

B Tolerance

A line showing the tolerance is displayed.

HH and LL are drawn by the dotted lines.

HI, LO, UPPER, and LOWER are drawn by solid lines.
The backgrounds of the tolerance area to be displayed
is translucent.

B Cursors Aand B

The cursors A and B appear.

You can check the measurement information at an
arbitrary point by dragging the cursor.

If the cursors A and B are overlapped each other when
you click the [Select cursor A] or [Select cursor B]
button, the selected cursor appears to the front.

If the cursors A and B are overlapped each other when
you click the [Select cursor AB] button, the cursor A
appears to the front.

6-22

Graph display area Data display area

M [Target]
OUT is displayed.

Hl [OUT name]
The OUT name is displayed.

M [Cursor A]

The measurement value of the position of the cursor A
is displayed.

[ [ Reference ) e " appears in case of the output waiting
d

Bl Judgment result of the cursor A position

The judgment result of the position of the cursor A is
displayed.

[ TReference ] dt_ appears in case of the output waiting
ata.

M [Cursor B]

The measurement of the position of the cursor B is
displayed.

Reference J === " appears in case of the output waiting

Hl Judgment result of the cursor B position
The judgment result of the position of the cursor B is
displayed.

[ [reterence,] "--——--" @ppears in case of the output waiting
data
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Data Storage

M [Cursor A-B]

The value after subtracting the measurement of the
cursor B position from that of the cursor A position is
displayed.

H [Max A-B]
The maximum value between the cursors A and B is
displayed.

H [Min A-B]
The minimum value between the cursors A and B is
displayed.

H [Avg A-B]
The average of measurements between the cursors A
and B is displayed.

H [A-B deviation]

The standard deviation of measurements between the
cursors A and B is displayed.

H [Acq date]

Date and time (year, month, date, hour, minute, and
second) when the measurements of the positions of the
cursors A and B are displayed.

H [Pulse count]

The pulse count of the positions of the cursors A and B
are displayed when the encoder is used.
] “[Encoder set] area” (page 5-90)
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Data Storage

[Excel transfer settings] dialog

(1) (10) 9)
Excl:l transijer settings
Daylight savings time flag File
Time (Y, M, D, T, min, sac)
|- Time < 1s
|- Pulse count
B1 ouT1 [ Sheet name Sheetl J——(12)
c1 ouT2 4) o=t cel ( (13)
=] = ouT3 (cowmn | 1E])(Row |  1E]l= (14)
(] ouT4 [ Transfer item name } (15)
- ouUTS ,
|- ouTe Transfer range
- ouT? @ All range
Oy - ouTs (5) | © within window display range (16)
- ouTs Vertical cursor range
- ouT10
- ouT11
- oUT12
- oUT13
- OUT14
- ouT15
- ouT16
I[ Select all ”I[ Clear all ]
No. of transfer: | 3 H Save in CsY file... ”I[ Start Excel transfer... ”u Cancel ]]
+ I I I
| | | | |
(6) (8) (7) (17) (18) (19)
No. Names Description
(1) | [Transfer setting] check box The check box selects the items to be transferred to Excel.
(2) | [Start] The area shows the start cell on Excel of the transfer item (*1).
(3) | [Transfer item] The area displays the items to be transferred to Excel.
4 Clicking the button moves the transfer item in the selected line one line
(4) E] button up.
5 Clicking the button moves the transfer item in the selected line one line
() | [=] button down.
(6) | [Select all] button Clicking the button checks the check boxes of all the transfer items.
(7) | [Clear all] button Clicking the button un-checks the check boxes of all the transfer items.
8) | [No. of transfer] The area displays the number of transfer items whose check boxes are
checked.
The check box selects whether to use a template (Excel file) for the Excel
(9) | [Templates] check box sheet to which the items are transferred.
(10) | [File] When any template is specified, the area displays its file path. Entries can
be up to 256 characters.
(11) | [Reference] button Clicking the button displays the reference dialog to specify the template.
. The work sheet name can be entered, to which the transfer is performed.
(12) | [Sheet name] setting .
Entries can be up to 31 characters.
(13) | [Column] setting Enter the first column to which the transfer item is written (*2).
(14) | [Row] setting Enter the first row to which the transfer item is written (*3).
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No. Names Description

(15) | [Transfer item name] check box | The check box selects whether to transfer the item or not.

The button specifies the range of data to be transferred to Excel.

* All range: All the accumulated data are transferred.

» Within window display range: Data displayed on the screen are

(16) | [Transfer range] radio button transferred.

* Vertical cursor range: Data between the cursors A and B are transferred.
This option can be selected when both the cursors
A and B are displayed on the graph display area.

(17) | [Save in CSV file] button The button saves the measurements in a CSV file.
(18) | [Start Excel transfer] button Send measurement value to Excel.
(19) | [Cancel] button The button closes the dialog.

*1: All the transfer items may not be displayed on the Excel because of limitation in the display area of Excel. In this
case, "--" appears and an error occurs.
*2: The range you can enter is:
- Excel 2007 or later: 1 to 16384
- Excel 2003 or older: 1 to 256
*3: The range you can enter is:
- Excel 2007 or later: 1 to 1048576
- Excel 2003 or older: 1 to 65536
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Data Storage

[Data search] dialog [Set comparison] window

() [[HSearch prev ]~—(2)
[[IQSearch next ]——(3)
= | |Fail -
- = -
b = -
(4) _ 5)
- - -
b = -

No. Names Description

The buttons select the

condition to search the

measurements.

[AND]: Search the

[AND] and measurements

(1) | [OR] radio meeting all the search
buttons conditions set.

[OR]: Search the
measurements meeting
any of the search
conditions set.

) [Search prev] | The button searches previous
button data.

3) [Search next] | The button searches next
button data.

) Target OUT OUT to be searched is
drop-down list | selected from the list.
Judgment The judgment result of the

(5) | result drop- search target is selected from
down list the list.

* When the measurements meeting the condition exist

continuously, the change point of the condition is
detected.

6-26

The window displays the setting for the search of the
file selected from [Open storage file].

(M

()

[
Set compari |>n

[E=H E=R 53
| send to controler ]
(Program name |PROG_00 |
(@ nal )|
Set measure target %
[Target 1] [Target 2] [Target 3]
Head used Head 1 Head1 |[-----  [----- ee---
Measurement type Outer dameter |Outer diame... [-----  [-----  |-----
Titt correction OFF OoN - e e
Delay OFF oFF |- e -
Median fiter OFF 7 |- e -
OUT setting
Min display unit 0.00001mm
Tolerance mode Ref value
[ouT1] [oUT2] [ouT3] [ouT4] [oUTS]
OUT name ouT_01 our2 our_o3 our_o4  |-----
Calculation method No calculation Average ‘Combined c... | Combined c... |-----
No calculation Targetl1  |----- |----- 0 |----- e
Combined calc. Caleultion1 | ----- |----- Target1x.. |Targetlx+1 |-----
Calcution2  |----- [----- Target 2x ... |Target2x+1 |-----
Galeution3  [----- oo foaao Target 1x +1 |-----
Calculationd  |----- feeeee 0 faeean Target 2x +1 |-----
Average Targetl | ----- [ e e Eerr J-
< | 1 | »
Copy to cipboard
|
3) 4)
No. Names Description
[Send to The button sends the

(1) | controller] displayed settings to the
button controller.
[Program The program name is
2) -
name] displayed.

The list displays the settings

(3) | Setting list (*1).

The button copies the
contents displayed on the

) ﬁoggat? d] setting list screen to the
bur’zton clipboard. The setting list is

copied in a tab-delimited text
format.

*1: Updated items are displayed in blue. When you put
the mouse cursor on the item in blue, in case there
is communication with the controller, the controller
setting before the change appears as a tooltip.
When no synchronization has ever been done in
case there is communication with the controller,
the running program uses the default value for the
setting. Also, no comparison is done for the setting
change.
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Oval Display

Oval Display

The oval display is used together with the data storage function. The oval display displays the measurement result on
the oval graph. 360 degrees is evenly divided by "Storage points" of the data storage setting, and the measurements are

plotted for each point.

[Oval display] screen

(1) () ®) 4) ®)
’ @ oval (display =[BRS
> Im | B | ik B

Start reading (|Stop

Start storage || Stop storage || Erase stored data

—|[ Count: 030000 ]
—| State: Stop

OUT display setting

@ -

—i >3 Auto adjust | E Tolerance ]i (7)

B ouT?
—(11)
(10)—
Target OUT name Max value Min value p-p value Avg value (12)
ouT1 ouT_01 1.68710 0.00022 1.68700
No. Names Description
(1) | [Start reading] button The button starts storing the data.
(2) | [Stop] button The button stops storing the data.
(3) | [Start storage] button The button reads the storage data.
(4) | [Stop storage] button The button stops reading the storage data.
(5) | [Erase stored data] button The button clears the storage data.
(6) | [Auto adjust] button The button adjusts the graph's radial axis so as to display all data.
(7) | [Tolerance] button The button puts the radial axis in line with the tolerance.
(8) | [Count] The area displays the number of storage data acquired.
The area displays the current storage status.
The statuses to be displayed are:
(9) | [State] - Storing
- Stop
- Not connected
(10) | [OUT display setting] area Sele(?t which OUT to display in the oval graph. You can display one OUT
at a time.
(11) | Oval display area The area displays the oval graph.
(12) | Data display area The area displays the data of the oval graph displayed.
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Oval Display

Oval display area

B Radial axis

The radial axis is a graph's scale shown by the radius
of the oval graph.

The scale is calculated and displayed by the stored
data or the tolerance.

B Tolerance

Aline to show the tolerance is displayed.
[ “Tolerance” (page 6-18)

Data display area

H [Target]
Which OUT is displayed.

Hl [OUT name]
The name of the OUT to be displayed.

Hl [Max value]
The maximum value of the data storage is displayed.

Hl [Min value]
The minimum value of the data storage is displayed.

M [p-p value]

The difference between the maximum and minimum
values is displayed.

H [Avg value]
The average value of the data storage is displayed.

s)insay juswainsespy ayj bundayo
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2D Position Display

2D Position Displ

ay

The function checks and adjusts the positional relationship between the target and the sensor head.
The function assigns OUT to the X and Y axes of the display screen and displays the objective position.

[2D position display] screen

M@ 4)
2D position dislay - 1 ===
a ”ﬁ Copy image Overwrite |

(6)—T{[4]) Diplay setting

mmy Div

[ X= 0UT1 =+«

][ Y= 0UTZ2 =« ] [I:l Xjnversion] [D Y iﬂversion]

Targel: circle

Display size | + 4.96000 = |mm

Center posilion | 3.20000=(mm Y= 2.800010== mm

@)

(8) )

(10)

Display sze = | 4.96000[= mm]

Target circle %

Center postion | 3.20000[% mm][\"= 2.80000% mm]

(12)

(11) (13) (14)
No. Names Description
(1) | Enlarge button The button enlarges the graph.
(2) | Reduce button The button reduces the graph.
(3) | [Copy image] button The button copies the graph image to the clipboard.

(4) | [Overwrite] check box

Turning the check box on draws the record points up to 6000. After that,
the old record points are overwritten.

(5) | 2D position graph

OUT2 are plotted.

The positional information corresponding to the measurements of OUT1/

Display setting area display/hide
button

This button switches between display/hide of the display setting area.

(7) | [X] drop-down list

from the drop-down list.

OUT to be displayed on the X axis of the 2D position graph is selected
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No. Names Description

OUT to be displayed on the Y axis of the 2D position graph is selected

(8) | [Y]drop-down list from the drop-down list.

(9) | [Xinversion] check box Turning the check box on inverts the displayed X axis.

(10) | [Y inversion] check box Turning the check box on inverts the displayed Y axis.

Turning the check box on displays the target circle on the basis of the
(11) | [Target circle] check box numeric values entered in [Display size] and [Center position]. The target
circle appears in translucent red on the 2D position graph.

(12) | [Display size] setting Enter the radius of the target circle.
(13) | [Center position X] setting Enter the X coordinate of the center of the 2D graph (target circle).
(14) | [Center position Y] setting Enter the Y coordinate of the center of the 2D graph (target circle).
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Display Stat Process

Display Stat Process

[[] “Statistic process settings” (page 5-110)

[Display stat process] screen

(1|) ) )

sjInsay juswainsesyy ay} Bunjosyo a

B Display‘ stat process - (1 [ {= || & [|=25a]
> = p 4
Start stat process Stop Erase
State : Stop
(5)—
Average
Maxirmum value
Minimurm value
Mazx-Min
Deviation
()| Farameter
HH
HI
No. Names Description
(1) | [Start stat process] button The button starts the statistical processing.
(2) | [Stop] button The button stops the statistical processing.
(3) | [Erase] button The button clears the statistical data.
The area displays the current status.
The statuses are as below.
(4) | [State] * Processing
* Stop
* Complete
(5) |ouT OUT to be processed statistically is displayed.
(6) :::;:Stlcal information display The area displays the statistical information.
The button copies the statistical information displayed on the statistical
(7) | [Copy] button information display area to the clipboard.
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Display Stat Process

Statistical information display area

The stat process takes place with the data that was
confirmed during the TIMING input. Several kinds of
results are displayed for the acquired data.

reference ) 1 N€ Number of data that the statistical
processing can acquire is 999999 at
maximum.

H [Average]
The average value is displayed.

Bl [Maximum value]
The maximum value is displayed.

Hl [Minimum value]
The minimum value is displayed.

B [Max-Min]

A value after subtraction of the minimum value from the
maximum value is displayed.

H [Deviation]
The standard deviation is displayed.

B [Parameter]

The total number of the data used for the statistics is
displayed.

M [HH]

The number of data points whose judgment is HH.

s)insay juswainsespy ayj bundayo

W [HI]

The number of data points whose judgment is HI.

H [GO]

The number of data points whose judgment is GO.

H[LO]

The number of data points whose judgment is LO.

M [LL]

The number of data points whose judgment is LL.
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SPC

SPC

The screen performs the statistical process control (SPC) for one arbitrary OUT. Use SPC to check the process
performance of a target manufactured continuously.

[SPC] screen

(1 (2) (3) (1|2) (1|3)
=0 SPC - | [F=NE=E ==

e | 5 ] 2|

SPC sample start
& spcsetting... | @ Q.| 7 (Ta)| B

SPC collect require
Target QUT ouTL
10) 7l acqg interval
SPC group points

roup interval

SPC information
No. of groups
Valid No. of groups
Last acg date

Final pulse count
X bar up standard
X bar low standard
X bar UCL

X bar LCL

(117 X bar average

¥ maximum value

X minimum value
Deviation

Cpk

Cp

R up standard
R UCL

R average
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(14)7

(4) ® @O ©

‘ ?;E-spc sgtting..._|_+_,[§_]| ='{= 8

No. Names Description

(1) | [SPC sample start] button The button starts the acquisition of samples for SPC.

(2) | [Stop] button The button stops the acquisition of the samples for SPC.

(3) | [Pause] button The button suspends the acquisition of the samples for SPC.

(4) | [SPC setting] button The button displays the dialog to set the collection of SPC and the display

of the graph.
(5) [Enlarge in horizontal direction] The button enlarges the horizontal axis of the graph. The area per grid
button narrows.
(6) [Reduce in horizontal direction] The button reduces the horizontal axis of the graph. The area per grid
button widens.
(7) | [Hide cursor] button The button hides the cursor on the graph display area.
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No. Names Description

The button displays and activates the cursors A in the graph display area.
(8) | [Select cursor A] button You can check the measurement information at an arbitrary point by
dragging the cursor.

[Inversion of background color]

button The button inverts the background color of the graph display area.

(10) | [SPC collect require] display area | The area displays the collection conditions for SPC.

(11) | [SPC information] display area The area displays the collected SPC information.

(12) | [Copy SPC information] button The button copies the SPC information to the clipboard.

(13) | Graph display area The area displays the graph of the collected SPC information.
(14) | Cursor data display area The area displays the SPC information at a cursor position on the graph.
SPC information M Vertical axis

The measurement value is displayed.

Graph display area Bl Horizontal axis

The horizontal axis displays 10000 points of data at
maximum.

The initial status of the display range depends on [Max.
plot pts] set by the [SPC setting] dialog. When the
maximum point is smaller than 100, the display range
becomes 100 points.

Average UCL/LCL  Out of spec

B X bar tag

The tags show the values displayed at the right and left
ends on the Xbar graph.

H R tag

: i The R tags show the values displayed at the right and
left ends on the R graph.

s)insay juswainsespy ayj bundayo

Vertical Horizontal axis
axis
Xbar tag Xbar tag H Average
R tag Rtag The averages of the Xbar and R are displayed by bold

lines, respectively.

Hl Upper Control Limit (UCL) / Lower Control
Limit (LCL)

UCLs/LCLs of Xbar and R are displayed by dotted
lines, respectively.

l Out of spec

The area (translucent) shows an area out of the
specification.
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SPC

Data display area

H [Target OUT]

The OUT number to which SPC is performed is
displayed.

M [Data acq interval]

The acquisition interval for the data used for SPC is
displayed.

Setting range: 0.5 to 12 seconds

Hl [SPC group points]

Xbar and R are calculated from the number of points
set.

H [SPC group interval]
The interval to display Xbar and R are set.

Hl [Copy SPC information] button

The button copies the SPC information displayed on the
data display area to the clipboard.

B [No. of groups]
The number of data points to be plotted on the Xbar
and R graphs is displayed.

H [Valid No. of groups]

The number of valid values (abnormal value not
included) plotted on the Xbar and R graphs is
displayed.

H [Last acq date]

Date and time (year, month, date, hour, minute, and
second) of the data acquired lastly is displayed from
among the data plotted on the Xbar and R graphs.

H [Final pulse count]

The pulse count of the last data acquired is displayed
from among the data plotted on the Xbar and R graphs.

M [X bar up standard]
The upper limit of the Xbar standard is displayed.

B [X bar low standard]
The lower limit of the Xbar standard is displayed.

6-36

M [X bar UCL]

Upper Control Limit (UCL) of Xbar is displayed.
The calculation formula for Xbar UCL is as below:

Xbar UCL = Xbar average + (KxR average)

SPC group points K

2 1.880

1.023

0.729

0.577

0.483

0.419

0.373

© |00 N O | o~ W

0.337

-
o

0.308

B [X bar LCL]

Lower Control Limit (LCL) of Xbar is displayed.
The calculation formula for Xbar LCL is as below:

Xbar LCL = Xbar average - (KxR average)

SPC group points K

2 1.880

1.023

0.729

0.577

0.483

0.419

0.373

© |0 | N O | o~ W

0.337

-
o

0.308

M [X bar average]

The average value of the data plotted on the Xbar is
displayed.

H [X maximum value]
The maximum value of the data plotted on the Xbar is
displayed.

M [X minimum value]

The minimum value of the data plotted on the Xbar is
displayed.
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SPC

H [Deviation]
The standard deviation of the data plotted on the Xbar
is displayed.
The calculation formula for the standard deviation is as
below:

o = R average/d

SPC group points d

2 1.128
1.693
2.059
2.326
2.534
2.704
2.847
2.970
3.078

© |00 | N O |0 |~ W

N
o

H [CpK]

OUT is displayed.
Among the following calculation results, the smaller one
is CpK.

¢ (Xbar up standard - Xbar average)/3c

¢ (Xbar average - Xbar low standard)/3c

W Depending on the calculation result, the
following appears:
* For 10000000 or more: "+INF"
* For -10000000 or smaller: "-INF"
* When the standard deviation is very small
and the formula nearly equals division by
Zero Wkkkkkn

H [Cp]

Cp is displayed.
The calculation formula for Cp is as below:

(Xbar up standard - Xbar low standard)/6c

Depending on the calculation result, the
following appears:

* For 10000000 or more: "+INF"

* For -10000000 or smaller: "-INF"

* When the standard deviation is very small
and the formula nearly equals division by
Zero: "R

M [R up standard]

The upper limit of the R standard is displayed.
The calculation formula for the R standard upper limit is
either one of the following. It depends on the selection
of [Standard] in the [SPC setting] dialog.

 Target OUT tolerance "HI - LO"

* Xbar up standard - Xbar low standard

- LS-9000 Series User's Manual -

M [R UCL]

UCL of the data plotted on the R graph is displayed.
The calculation formula for R UCL is as below:

R UCL = DxR average

SPC group points D

2 3.267
2.574
2.282
2.114
2.004
1.924
1.864
1.816
1.777

© |00 N O | oW

-
o

M [R average]

The average value of the data plotted on the R graph is
displayed.

H [Acq date]

The acquisition date of the position of the cursor Ais
displayed.

H [Pulse count]

The pulse count of the position of the cursor A is
displayed.

H [Group No.]

The group number of the position of the cursor A is
displayed.

H [X bar]

Xbar of the position of the cursor A is displayed.
When one data within the group includes an abnormal
value, the following appears.

Even a single case of [***] : [***]

No [***], but even a single case of [---] : [---]

1 or more cases of +OVER(-OVER) only : +OVER(-
OVER)

In case of both +OVER and -OVER : ***

M [R]

R of the position of the cursor A is displayed.

When one data within the group includes an abnormal
value, the following appears.

Even a single case of [***] : [***]

No [***], but even a single case of [---] : [---]

One or more cases of +OVER or -OVER : ***
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SPC

[SPC setting] dialog
SPC setting E

SPC collection setting
(1)——[ Target QUT OUT1L -

(2)——[ Data acq interval | U.SE| sec
(3)——[ Group points | SE| Pts
(4)——[ Group interval | DE| Pts
(5)——{ Max.plotpts | 1000 /2]

(6)——[ Do not display invalid data ]

— L ___J_J

¥ bar graph
(7)——[ Vertical scale @ Auto (£UCL) @) With standard ]

Standard @ With tolerance ) Desig value  High limit value 30.00000 = mm
(8)—
Lower limit value 0.00000 - mm

R araph
(9)__[ Vertical scale @ Auto (UCL) ) With standard ]

(10)——[ Standard @ With tolerance &) Desig value  High limit value 30.00000 = mm]
[[ oK ”[[ Cancel ]]

(11) (12)
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No. Names Description

(1) | [Target OUT] drop-down list Select OUT to be a base for SPC calculation.

(2) | [Data acq interval] setting Enter the interval to acquire the data.

(3) | [Group points] setting Xbar and R are calculated from the data of the set points.

(4) | [Group interval] setting Set the interval to display Xbar and R.

(5) | [Max. plot pts] setting Set the upper value of the plot points to be displayed on the graph.
(6) Ll?](;cnkogg)ifplay invalid data] Select whether or not to display invalid data on the graph display area.
(7) | [Vertical scale ] radio button Select the method to draw the vertical axis.

(8) | [Standard] radio button Select the standard value.

(9) | [Vertical scale ] radio button Select the method to draw the vertical axis.

(10) | [Standard] radio button Select the standard value.

(11) | [OK] button Fix the SPC setting after editing.

(12) | [Cancel] button Cancel the SPC setting after editing.
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SPC

SPC setting

[SPC collection setting] area

This area sets the collection of SPC.
You can set the SPC collection setting only when the
sample acquisition is suspended.

@ Screen examples of SPC
The following four relationship are shown as below.
* Data acq interval
* Group points
* Group interval
* Xbar, R graph

When Group points: 3, and Group interval: 2,

Measurement value

./ Data acq interval * °
Pl e o
For SPC * -t ° °
calculaton| | ¢ ¢ |® o o rout ool
Original data ° . fOUR points
OUT x| | L i
Group A Group B Group C
Group interval Time
Xb R Xbar or R of the group A
i Xbar or R of the group C
° °
[ ]
L4 ° ° °
[ ]
. . . ° °
/ :
Xbar or R of the group B
Time
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l Target OUT
OUT not used for the program setting appears in gray.

l Data acq interval

The acquisition interval for the data used for SPC is
displayed.

Setting range: 0.5 to 1.2

Hl Group points

Xbar and R are calculated from the data of the set
points.

Setting range: 2 to 10

H Group interval

Set the data interval to display Xbar and R on the
graph.

Setting range: 0 to 1000

Bl Max. plot pts

Max. plot pts is the upper limit value of the points to be
displayed on the graph. When the points reaches the
upper limit, oldest points are deleted.

Setting range: 1 to 10000
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SPC

[X bar graph] area
Settings for displaying the graph.
M Vertical scale

@ [Auto (+UCL)]
The graph is automatically plotted in accordance with
the upper and lower limit of UCL.

@ [With standard]
The graph is plotted relative to the standard.

B Standard

@ [With tolerance]
The standard related to the tolerance is used.

@ [Design value]

The values entered in [High limit value] and [Low limit
value] are used as the standard.

Set the value so as to keep the relationship "[High limit
value] > [Low limit value]".

[R graph] area
Settings for displaying the R graph.
B Vertical scale

@ [Auto (+UCL)]

The graph is automatically plotted in accordance with
UCL.

@ [With standard]
The graph is plotted relative to the standard.
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B Standard
@ [With tolerance]
The standard related to the tolerance is used.

@ [Design value]

The value entered in [High limit value] is used as the
standard.
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MEMO
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Event Logging

Event Logging

The event logging function records the setting changes and changes in the measurement condition.
The condition change is continually stored in the controller and automatically displayed when the event logging window
is opened.

[Event logging] screen

9/24/2012 3:34:51 PM

Out of tolerance(OUT1)

9/24/2012 3:34:47 PM

Out of tolerance(OUT1)

9/24/2012 3:31:08 PM

9/24/2012 3:22:17 PM

Out of tolerance(OUT1)

9/24/2012 3:19:31 PM

(
(
Out of tolerance(OUT1)
(
(

Out of tolerance(OUT1) -

|
©)

|
@)

No.

Names

Description

(1)

[Clear event log] button

The button clears the event log displayed.

)

[Copy] button

The button copies the displayed event log to the clipboard.

©)

[Time and Date]

Time and date of the occurred event is displayed with year, month, date,
hour, minute, and second.

(4)

[Event]

The content of the occurred event is displayed.
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Event logging

When the following changes occur, the changes are
logged as the event log data.

Event name

Contents

No event

"No event" is logged when no event
has occurred.

Clear event log
data

"Clear event log data" is logged
when the event log data is cleared.

Change time and
date

"Change time and date" is logged
when time and date are changed.
This event is logged according to
the setting before the change of
time and date.

Program setting
change

"Program setting change" is logged
when the setting of the running
program is changed.

Program switch

"Program switching" is logged when
the program is switched.

Clear key lock

"Clear key lock" is logged when
the key lock of the display panel is
cleared.

Auto zero

"Auto zero" is logged when the auto
zero is turned on or off.

Status output
generation

"Status output generation" is logged
when the status output turns on or
off. The status change is monitored
every second.

Out of tolerance

"Out of tolerance" is logged when
the tolerance is out of the tolerance
range. The status change is
monitored every second.

Light intensity
calibration

"Light intensity calibration" is logged
when "Stop (restore to the factory
default)" or "Stop (save)" of the light
intensity calibration is performed.

Disconnection
detection

"Disconnection detection" is logged
when disconnection (coming off) of
the following devices is detected.

* Head - Controller

¢ Expansion unit - Controller
 Extension unit - Controller

Up to 100 logs can be stored in the controller. When
LS-Navigator2 and the controller communicate and
the event logging screen is opened, the log data in the
controller is automatically read.

LS-Navigator2 can log up to 1000 events.
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Display Terminal Status

Display Terminal Status

The display provides a function to check the state of the input and output terminals.
The input signal shows ON/OFF of the signal from an external device. The output signal outputs the test signal of ON/
OFF to check the status.

[Display terminal status] screen

[Controller] tab

(M ()

@)@ @) () ) (9)
|-|----

BCD ufit

Tesf liata outnut]

o
=
o
Q
Z
5
@
-
=
o
=
o
o
]
<
o
3
)
S
-
A
o
@
c
=
@

[[ Select al ]] lmj

(8) (10) (1)

No.

Names

Description

(1)

[Term number]

The area displays the input terminal number.

)

[Input terminal name]

The area displays the input terminal name.

®)

[Input status]

The area displays the input status.

(4)

[ON] button

Turn on the button when you use the test data output function.

)

[OFF] button

Turn off the button when you stop use of the test data output function.

(6)

[Output check] button

The button outputs the test data.

()

[Term number]

The area displays the output terminal number.

(8)

[Output terminal name]

The area displays the output terminal name.

(9)

[Test output status]

The area displays the data from the output terminal.

(10)

[Select all] button

The button checks the check boxes of all the output terminals.

(11)

[Clear all] button

The button clears the check boxes of all the output terminals.
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[BCD Unit] tab

mn @ 6 12

(4)

6) (13) (6)

Disp|ay terminal «|@tus [=NEch )
‘ Controlle | BCD [unit ‘
Test daffs output (__on (o) (Toutput chek ])
't cerminal codicon o)V et ) —— Value set Value set Value set
&rm OQutput pin

1 IN_NUM-8 1] --- 2 sTrose: |OFE|C][~ | 2 sTROBE2 |OFE|| ~ sTroBe3 [OFF|CI[~ | 2 sTROBE4 |OFF|| ~
2 IN_NUM-4_1] --- 3 | out poLe :|ioFF 3 | ouT poLE 2 [OFF OUT_POLE 3 |OFF 3| ouT poLE 4 [OFF
3 IN_NUM-2_ 1) --- 4 OUT_D7-8_1|[0FF 4 OUT_D7-8_2 |OFF OUT_D7-8_3 |OFF 4 OUT_D7-8_4 |OFF
4 IN_NUM-1_1 | === 5 | out_p74_1|ofF 5 | OUT_D7-4_2|OFF 0UT_D7-4_3 |OFF 5 | OUT_D74_4 |OFF
E] IN_NUM-S 2] --- 6 | out_ora:|lore 6 | out_p7-2_2|0FF oUT_D7-2_3 |OFF 6 | out_pr2 4|ofF
5 IN_NUM-4_2 |F222 7 | out 71 :|oFE 7 | ouT p7-1 2 |oFF OUT_D7-1_3 |OFF 7 | ouT p7-1 4 |0fF
7 IN_NUM-2 217222 )™ | out pes 1|0k 8 | OUT D66 2 |OFF OUT D6-6_3 |OFF 8 | OUT D66 4 |OFF
8 I NUM-L 21 == (™5 | ouT_pe+_1|oFF 5 | OUT_D64_2 |OFF OUT_D64_3 |OFF 9 | OUT_D6+_4|OFF
13 ;:—:E:f—; —||_20_|_our_pe2:[orF 10 | out_pe-2_2 [OFF 10 | out_pe2 3 [ofF 10 | out_pe2_4 [OfF
2 FTTTERE] [ || MEEN ESTTEACTENE 7753 11 | ouT D61 2 [OFF 11 | ouT_pe1 3 [0fF 11 | ouT D61 4 |OFF
3 oo 3| || 22| _ouT_pss 1 oF 13 | OoUT D58 2 [OFF 13 | ouT ps-8 3 [OFF 13 | ouT_pss 4 |OFF
14 v aloes || 12| _ouT_ps=+ 1| oFE 14 | ouT_D5+4_2 [OFF 14 | ouT_ps4_3[OFF 14 | ouT_p54_4 [OFF
s o 4| | |_25_|_ouT_ps-2_1|oFE 15 | out_ps-2_2 [OFF 15 | out_ps2_3 [ofF 15 | out_ps2_4 [OFF
s mnumz 4l ||_26 | out ps1 1|oFF 16 | ouT D51 2 [OFF 16 | ouT ps1 3 [0fF 16 | OUT D51 4 |OFF
N NUM 17 | _ouT p4-s_1|0FF 17 | ouT_p4-8_2 [OFF 17 | ouT_p4-s 3 [OFF 17 | ouT_p4-s 4 |OFF
— 18 | ouT_p44_1|oFF 18 | OUT_D4-4_2 [OFF 18 | ouT_pa-4_3 [OFF 18 | OUT_D4-4_4 [OFF
19 | our_p+-2_1|ofe 19 | out_p4-2_2 [OFF 19 | out_ps-2_3 [OfF 19 | out_p4-2_4 [OFF
20 | ourt b4 1|ore 20 | ouT_p4-1 2 [OFF 20 | out b4 3[ofF 20 | out b4 4|ofF
22 | out p3-s_1|oFF 22 | ouT_p3-8 2 |OFF 22 | ouT p3-s 3|0fF 22 | ouT p3s 4 |0FF
23 | out_p34_1|orF 23 | )ouT_p34_2 [OFF 23 | ouT_p34_3|OFF 23 | ouT_p34_4|OFF
24 | our_p3-2_:|ofe 24 | |out_p3-2_2 [oFF 24 | out_p3-2_3|ofF 24 | out_p3-2_4 [OfF
25 | ourt p31 :|oFF 25 | |out_p31 2 [OFF 25 | out b3 3|ofF 25 | out b3 4|ofF
26 | _ouT p2-8_1|0FF 26 | |ouT_p2-8 2 [OFF 26 | ouT_D2-8 3 |[OFF 26 | OUT D2-8 4 |OFF

| 27 | out_p24_sj@rRI)~ 27 [ |out_p24 2[0fF[CT| - [ 27 [ out p24 afoF|C| - [ 27 [ out b2 alof|C -
(Se\e[t al I Clear all ) S|lectall Clear all Select all Clear all Select all Clear al

(7  (10) (1) (8) (9)
No. Names Description

[Term number]

The area displays the input terminal number.

N
-

[Input terminal name]

The area displays the input terminal name.

w
—~

[Input status]

The area displays the input status.

[ON] button

Turn on the button when you use the test data output function.

a1
-~

[OFF] button

Turn off the button when you stop use of the test data output function.

)
=

[Output check] button

The button outputs the test data.

~
~

[Term number]

The area displays the output terminal number.

,\,\,\,\,\,—\,\,\
~

o
-

[Output terminal name]

The area displays the output terminal name.

[Test output status]

The area displays the data from the output terminal.

(10) | [Select all] button The button checks the check boxes of all the output terminals.

(11) | [Clear all] button The button clears the check boxes of all the output terminals.

(12) | [Numerical value input] setting Enter the numerical values to be output as the test data.

(13) | [Value sef] button [Test output status] will be selected according to the number entered in

the [Numerical value input] setting.
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Display Terminal Status

Outputting test data

Outputting test data

1 Click the [OK] button of the test data output item.

Check or clear the check box of the test output
status.

[ Treference) When you enter a numeric value into
the [Numerical value input] field and
then pressing the [Value set] button, the
BCD code corresponding to the numeric
value will be set in the checkbox field.

* Clicking the [Select all] button checks
the check boxes of all the terminals.

* Clicking the [Clear all] button clears the
check boxes of all the terminals.

3 click the [Output check] button.

The test data are output such that the terminal
whose [Test output status] is ON becomes High,
and the terminal of OFF becomes Low.

s)insay juswainsespy ayj bunoayo E
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Environment Setting

This section describes the details and setting procedures
for the PC communication configuration, instrument
information setting and other options.

PC communication configuration...........ccccccc......... 7-2
Instrument information display setting.................. 7-5
Optional settings .......ccccccerriieiccccee e 7-18
Language setting........cccccovimimiiiinincciinieas 7-21
L 1= | o SN 7-22
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PC communication configuration

PC communication configuration

Configures the communication settings for connecting
the PC and the controller. LS-Navigator2 is used to Communicate via Ethernet
perform the setting. This section describes the setting procedure for

You can select from the following communication connecting the PC to the controller using Ethernet.

modes:
« USB [] “Communicate via USB” (page 7-2) 1 Select [PC communication set] under the
* Ethernet [T]"Communicate via Ethernet” (page 7-2) [Environment setting] menu.

Language(L)
Communicate via USB ¥, (PC communication set... ]
This section describes the setting procedure for E!,j Display instrument info...
connecting the PC to the controller using USB. i
Opfion...

1 Select [PC communication set] under the

[Environment Setting] menu. The [PC communication set] screen appears.

Language(L) 2 Select [Etheret].
¥, (PC communication set... ] e =
f®; Display instrument info...
Option... o

Connection device

IP address Davice name

The [PC communication set] screen appears.

2 Select [USB].

Search conditions

C— =
PC communication set Network connecion [ Local Area Connection -
150.150.50.153 Update lst
© Ethemet
BOOTP server is required if IP address of the controller is set with BOOTP. TP Setting Tool activ
IP address (controller) 0 0 0 0 Set boot "IP Setting Tool" if you do not have a BOOTP server. eling Too acve

Connection device

1P address Device name

If you are connecting to the controller using
Ethernet for the first time (i.e. in the factory default
state), either use a BOOTP server or configure the

Search conditions

Network connedon [Local Area Connection 7] communication setting using the included IP Setting
150.150.50.153 [ Update st | Tool.
BOOTP server s raqued f 2 address of the controler s Setwen BOOTS. T 5aiting Tool acve | The following describes the procedure for starting
Set boot "IP Setting Tool" if you do not have a BOOTP server. d tt the IP Settn Too|
and setting ing 1o0l.
\ ront If the controller you wish to connect is
shown in the [Connection device] field,
3 ciick the [OK] button. proceed to 9.
PC communication set E

© UsB
© Ethemet
1P address (controler) 0 0 0 o0

TCP port number

Connection device

TP address Device name

Search conditions
Network connecion | Local Area Connection -]

150.150.50.153 Update st
BOOTP server is required i IP address of the controller is set with BOOTP. (1P Setting Tool actve |
Set boot "IP Setting Tool" iyou do not have a BOOTP server. g
Cancel
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PC communication configuration

3 Click the [IP Setting Tool active] button.

© usa
@ Ethemet

1P address (controller) o 0o 0 0

TCP port number 24683
‘Connection device

IP address Devica name

Search conditions
Network connecion [Lma\ Area Connection =

150.150.50.153 Update lst

BOOTP server & required i P address of the controler s set with BOOTP.
Set boot “IP Setting Tool*  you do not have a BOOTP server. Ip Setting Tool active

\ ront [If the IP Setting Tool is not installed,
the [IP Setting Tool active] button will
be grayed out. The IP Setting Tool is
included on the LS-H2 CD-ROM. Install
the IP Setting Tool and then open the
[PC communication set] screen again.

The IP Setting Tool starts and the [Network setup]
screen is displayed.

4 Select a network card and click the [OK] button.

%

Builag JuswiuodIAUg

[Netwurk card(i) [Rea\tek PCle GBE Family Controller v]]
IP addr 1150.150.0.153
Network setup

@ Use the network card setup(A)
(© Wanual setup()

Subnet mask(s) S 25 . 25 . 0 . 0

Default gateway(G) 150 . 10 . 0 . 209

ance|

[ reterence ] YoU can perform this setting when the PC
has two or more Ethernet connectors.

5 A start-up of BOOTP on an Ethernet device with

no allocated IP address will be detected and
displayed on the screen. Select the controller you
wish to connect to, and click the [Setup IP addr.]
button.

File(F)  Communi ication(C)  Setup(S) Language(l) Help(H)
G Setup
1P adar(]).
Scan EtherNetIP

@  00:01:FC:13:94:A6  unknown Not set

Display detailed information(D)

If the controller you wish to connect to is
not shown, check the following:

* Check whether the PC and the
controller are properly connected to the
network.

* Make sure that the firewall of the PC is
not blocking the IP Setting Tool.

* Make sure that the [The next power-on
operation] setting of the controller is not
set to [Fixed IP address].

To check this, you need to connect the

PC to the controller using USB.

[T] “Setting at next power ON” (page
7-11)

Click the [Search available IP addresses] button
to search for available IP addresses. When an
available IP address is found, enter it in the [IP
addr. (required)] field and click the [OK] button.

[ Setup P ackr.
Please setthe IP address.
MAC addr pootFcazsaAs
Device name ’unkrmwn—
IP addr (required)(l) e . owe . oo .

IP addr. sefting at ————
next power on()

lSearmava\\ahle\?addresses(F) J” oK ”[ Cancel |
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N



14

Buijag JuswiuodiAug

PC communication configuration

7 When the screen showing that the IP address

was successfully set appears, click the [OK]
button.

Click the [Exit] button to shut down the IP Setting
Tool.

File(F) Communication(C) _Setup(S) Language(L) Help(H)

WAC a Device name Next pawer on Setup
39446 _|unknown E 54 1P addr ).

3, Soan Etenteup
devices(A)...

[FDisplay detailed information(D) Exit(x)

Click the [Update list] button to show the
controller you have just set in the [Connection
device] field.
(T |

© usB
@ Ethemet

IP address (controler) o 0 0 o0

TCP port number 24683

Search conditions

Hetwork connecion  [Local Area Connection ~|
192.168.10.153 Update fst

BOOTP server is required if IP address of the controller is set with BOOTP.
Set boot "IP Setting Tool" fyou do not have a BOOTP server. 1P Setting Tool actve
)

10 When you select the controller you wish to

connect from the [Connection device] field, the
IP address will be set to [IP address (controller)].
Click the [OK] button to close the screen.

e |

© use
@ Ethemet
IP address (controller) 102 168 10 254

TCP port number 24683
nnection device

Search conditions

Network connecion  [Local Area Connection -
192.168.10.153

BOOTP server is required if IP address of the controller is set with BOOTP.
Set boot "IP Setting Tool" if you do not have a BOOTP server.
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Instrument information display setting

This section describes the items that can be configured
on the [Display instrument info] screen.

The [Instrument Information display setting] can be set
only when the controller is communicating with PC.

LS-Navigator2 setting method
B Saving the device settings file

(1) 2) (3) , , .
1 Click the [Save settings file] button.
Display ins [ ument info Display instrument info
2 N Y e
[Send fo ccmtroller] [iave setting file J| Qpen setting file Send g:{:!ntroller Save sEElmg file | Open sLégjttmg file
(4)——{common) (Time allm Date) [Ethelmet][RSBZC]——U) (Common | Time and Date | Ethemet | Rs232c|
\
(5) Device name (6.)‘»—9000 Series Device nama L5-9000 Series
Switch method of prog set Switch method of prog set
Panel lock All - Panel lock All -
Password =] Password =]
Initialze Close Cose
I
(8) The [Save As] dialog will appear.
Number Description Enter a file name and click the [Save] button.
p
1 Sends the settings to the controller. Saehs
O_Ov\@ » Libraries » Documents b ~ [ 3 || Search Documents 3
2 Saves the device settings file. Onganize = Newfolder =- @ 7
. . . J Favorites = Documents library B e -
Loads a device settings file from the PC e | Arangeby:  Fol
and reflects the settings to the on-screen v Name m
3 | items. e | =3
The device settings files have the .Isus b pubttocur L MtB0e =4
extension. o 3
B Videos ~ [k v g
Sets the program switching method and Fiesome | - -
4 panel |OCk. Save as type: | LS-Navigator 2 devices setting file(*sus) - g
. . Hide Folders Save [ canca | =
Sets the date and time. a
6 Set the Ethernet communication settings. The device settings file is saved.
7 Sets the RS-232C communication settings.
Resets the settings of the connected
8 .
controller to their default values.
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Instrument information display setting

B Loading the device settings file M Initializing the controller setting

4 Click the [Open setting file] button. 4 Click the [Initialize] button.

Display instrument info &=

3
ol iy ]
Send to controller Save setting fie | Open setting file

The [Open] dialog will appear.

2 Select a settings file, and then click the [Open]

{€ommon | Time and Date | Ethemet | Rs232c] Common | Time and Date | Ethernet | RS232¢]
Device name L5-2000 Series Device pame L5-2000 Series
Switch method of prog set Switch method of prog set
Panel lock Panel lock Al -
Password =] Password |
= o

Display instrument info (3]
1

‘ (5 L
Send to controller Save setting fle Open setting file

A confirmation dialog will appear.

Click the [OK] button.

button. The settings of the controller will be initialized to
oo = their factory default values.
() [T tbraries » Docoments » o5 [Emirms 2] A completion dialog will appear.
Organize »  New folder = 0 @
7 krasts 7 Documents ibrary 3 Click the [OK] button.
ol B You will return to the [Display instrument info]

m
5
<
5
o
S
3
o
S
~e
(7
)
=3
5
@

7-6

<5 ocumens | )| BFx
BT ST Ji My PaperPort Documents

J\ MyWebPages

4] My Documer

File name: ~ | L5-Navigator 2 devices setting |

The content of the device settings file will be
reflected to the [Display instrument info] screen.

screen.

> Fax . . . . . en
ol Mypaperp, B Scanned Documents reference 1 Ne “Calibration of received light intensity
J\ MyWebPag . e age ae e g g
» 0 scannea D¢ will not be initialized. If you want to initialize
o e ‘ ; the “Calibration of received light intensity”,

performthe “Return calibration of received
light intensity to the factory setting” function.
(page 5-67)

- LS-9000 Series User’s Manual -



Instrument information display setting

[Common] tab

(i
Display instrument info

=)

E}h

Send to controller Save setting file Open setting file

{Common | Time and Date [ Ethemet | Rs232¢]
Device name L5-8000 Series
Switch method of prog set
Panel Jock All -
Passwore L
o

B Program setting switching method
Select the program setting switching method.
The items you can set are:

@ Terminal
Switch the program from the P1 to P4 terminal.
] “Input terminal block 1” (page 8-7)

@ Panel/Command

Switch the program from the display panel, via an RS-
232C command, or using LS-Navigator2.

M Panel lock
You can specify the panel operations to be locked.
The items you can specify are:

@ All
All keys will be locked.

@ Part
* Display switching ([FUNC]+[2])
* Tolerance setting ([FUNC]+[7])
* TIMING input
e Panel unlock
All keys other than the above will be locked.

B Password

Checking this check box will allow you to set a
password required to cancel the panel lock.
Specify a 4-digit number for the password.

Reference ] 1 0€ password can only be set in LS-
|| eterence,
Navigator2.

LS-Navigator2 setting method

1 Select [Display instrument info] under the
[Environment Setting] menu.

Language(L)

¥, PC communication set...

f®: (Display instrument info... ]
Option...

The [Display instrument info] screen will appear.

2 Click the [Common] tab.

?sp‘lav instrument info ===

=H
Send to controller Save setting file Qpen setting file

({common ) Time and Date [ Ethemet | Rs232c]

Device name L5-9000 Series
Switch method of prog set
Panel jock All -

3 Set the [Switch method of prog set].

?lsplay instrument info E
i

Send to controller Save setting file Open setting file

[€ommon || Time and Date | Ethemet | Rs232¢|

Device name L5-9000 Series

Switch method of prog set [ Panelfcommand -

Panel lock All -

Password ]

=
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Instrument information display setting

4 Setthe [Panel lock].

Display panel setting method

Display instrument info
| iy B Bl Method for Setting up the Environment
Send to controller Save setting file Open setting file Settl ngs
€ommon | Time and Date | Ethemet | Rs232¢]
Device pame 159000 Series 1 Press [FUNC] key then press [0] key.
Switch method of prog set |Panel/command - . . .
[ The setting item selection screen appears.
Panel lock Al A

assword =
' 2 Press the [A] or [¥] keys to select [ENV] and
then press the [ENT] key.

ouT t: ':: -'- -'- -'- '\ ' r: ] EEE o TIM
S S S S N I o | S
ose =G ’ H
00D ':' ! v L4 Lﬁ)
ouT ] g:lﬂ -o TIM
5 Set the [Password]. _ e
Set a password only if it should be required to ar =)
cancel the panel lock. _ ] Et‘f =)
Display instrument info
| ey L
Send to controller Save setting fle Open setting file . . .
— 3 Configure desired settings and then press [ENT]
key.
Device name LS-3000 Series .
7 Suitch method of rog set Refer to the subsequent items.
Panel lock Part - i t: ': : -'. .'. .'- '\ ' '-: ] EEE )
m Password [1e) --' '-- ' ] -'- ‘ \' '--' Et‘f
2 ((or— (o (o ™
< TNy o
S [l %
S _mp\—== lou J(oz0)
. AACIEF
= =5 ot e LY L. ou
‘é’ Sose ouT - - e e e e OHH
4 COCarar. _ SCoe l]::'o
g' Sy B W S R | L. 1 5 e
6 Click the [Send to controller] button. A: PROG-SET (Program switching settings)
The setting will be sent to the destination controller. B: LOCK-SET (Panel lock settings)

C: RS-232C (RS232C settings)

D: ETHERNET (ETHERNET settings)
E: PROGRAM (Edit program settings)
F: BUZZER (Buzzer settings)

4 Press the [ESC] key, and then the setting item
selection screen appears.

5 Press the [A] or [¥] keys to select [APPLY] and
then press the [ENT] key.
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Instrument information display setting

6 When [EXECUTE] is displayed, press the [ENT] Hl Panel lock setting

key.

AL T T NI (B ) 1 Select [LOCK-SET] and press the [ENT] key.
== R O B e I I W Enlll o) [T “Method for Setting up the Environment Settings”
ooy v . (page 7-9)

(et T L ! Bl o) o Lo T T T NI Bn |
(™ FRC e L IVLY 5 Jem)
= 5 Je= 'n:: N/ BRCcS

i ':: \/ ':: '-- [ | T ':: EEZ = 00D == i-c 7670
Lo be AL L LS LS e cymar- LS D|E

[ ' ' "" ," "" L’ , i

The setting is complete when [COMPLETE] is — — e — = == 5" o)
displayed borrT Ly N2 LD T e

: o L Iy Al 1V E e

Hl Program switching setting
2 Switch the panel lock setting using the [A], [V],

1 Select [PROG-SET] and press the [ENT] key. [«, and [»] keys.
[T “Method for Setting up the Environment Settings” < All
(page 7-8) * PART
S el el el e R N ’ e T T TN D
e be ! ! LINLY 5 e = L2 0 0 L INLD B e
(== (Sr ) )
LML)/ ’gg‘o Lo NI/ EEB
(ol 1NV EHl ey L.m'--""’ 50 o=
(P B s N i N el IS B
C10Or- meoes ’::g 0 _ 1 i
,&"m ' ' -‘.' '.- .'.' '-- ' % —= _'-’ '..' ~i‘-ﬁ 76RO
T PROG -SETIE i R
o ) I\ '..’ '..' -.’ '-- ! im = '- [ '.- '-- i © 7680
2 Set the program switching using the [A], [V], [«] S S i i Y I go -
’ ’ ’ = _.’ '__ ] ] _'_ I N L.’ =
or ] keys. ——
(oot R — (@m (o ™M . ':: '\ ' ' / = S
el il i el Y Y i Lm'--""’ 5! o=
le=tl ! ¢ LINLI 5 Jem) = 7 e
((or— W-o ™ - - (=1
) ":: "\ \" "/, 5% [Li+) L ! Ell o)
— = i CICIEd T e
Ca _r o — Frars 1z e
o L £ em
((or— ER[CES)
CACaNICT) s
(- FTrANES L. B o 3 Press the [ENT] key.
The function settings screen appears.
* PANEL
* TERMINAL

3 Press the [ENT] key.
The function settings screen appears.
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Instrument information display setting

?lsplay instrument info ==

[Time and Date] tab 2 Click the [Time and Date] tab.
info =

(= »
Display \E%
b}' 5 Send to controller Save setting file Open setting file

Send to controller Save setting file Open setting file

Common [} Time and Date {| ethemet [ RS232€]

Common |(Time and Date)| Ethemet | RS232¢|

Time and date set 2012/09/24 [E~ 16:10:21 EI

Time and date set 2012/09/24 [~ 16:1%:21 li‘ ) paylght . -
"] Daylight savings time setting

Daylght savings ime setting Start date ‘Mar. v| |2nd v| ‘Sun -‘ ‘2 vl

Start date |Mar. -Han vllsun sz v‘

Enddate  [Nov. ~|[1st  ~|[sun  -]|[2 -]

End date |Nuv. -Hlst vllsun vHZ v‘

Offset time ‘1 hour -|
Offset time |1 hour -|

__I.nitialize Close -
B Time and Date setting 3 Set the [Time and Date set].
You can set the date/time in the controller. S - =)
Send to controller Save sErEng fle Open setting fie
Hl Daylight savings time setting Common| Tine and Bate | Ethemet | Rs232¢]
Checking this check box will allow you to set the Time and date set [zuumg,‘zq @~ 161021 5]

Daylight savings time setting.

The time specified in [Offset time] will be added to the
current time, starting from the date specified in [Start
date rule] until the date specified in [End date rule]. Enddste  [wov. -J[ie  -Jfsmn -]z -]

The date/time and Daylight savings time
settings can only be set in LS-Navigator2.

When setting date/time while the Daylight
savings time setting is set, setitin

accordance with standard time.

Daylight savings time setting

Statdate (M. ~|[2nd  ~|[sun -] [2 |

14

Offset time ‘1 hour vl

4 Check the [Daylight savings time setting] check
box, and then set the [Start date], [End date], and

LS-Navigator2 setting method [Offset time].

This option should only be enabled when using

LS-Navigator2 in an environment where Daylight

savings time is used.

Buijag JuswiuodiAug

1 Select [Display instrument info] under the
[Environment Setting] menu.

Display instrumant i (=] |
Language(L) ] | £
. . Send to controller Save setting file Open setting file
¥, PC communication set... Commen] T and bote | Eshemet [R5252c]
E!ﬂ' [D"EDIH‘_"' instrument infu...] Time and date set 2012/09/24 B+  16:23142
D’ptlﬂ'n. e [#]:Daylight savings time settingi
Startdate (M. ~v|[20d  +|[sn  -][2 -
The [Display instrument info] screen will appear. Enddete  [uov. «|ftst  ~ffsmn  ~J2

5 Click the [Send to controller] button.
The setting will be sent to the destination controller.
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Instrument information display setting

[Ethernet] tab

Display instrument info 23]

el
40 %
Send to controller Save setting file Open setting file

| common | Time and Date || Ethemet i gsa3ac|

Setting at next power ON |BOOTP—>fix -

IP address

Gate

TCP port number 24683
UDP port number
*Ethernet setting will be enabled after rebooting controller.
=
\ rit The changes to the Ethernet setting will

take effect after you restart the controller.

H Setting at next power ON
You can set how the controller will acquire the IP
address at the next power-on.

@ BOOTP — Fix

Once you start the controller using the IP address,
subnet mask and gateway acquired from BOOTP, the
acquired values will be stored as the network setting of
the controller. At the next power ON, those information
will be used as the [Fixed IP address] setting.

@ Fixed IP add

The system will start using the set IP address, subnet
mask and gateway.

@ BOOTP

The system will ignore the set IP address, subnet mask
and gateway and will start automatically acquiring a
new network setting.

M IP address/Subnet mask/Gateway

Set the IP address, subnet mask, and gateway of the
controller at the next power ON.

[ [reterence ] These are only valid when [Setting at next
. power ON] is set to [Fixed IP add].

- LS-9000 Series User’s Manual -

* The following IP addresses are treated
as invalid IP addresses:

*0.0.0.0

©224.0.0.0 to 255.255.255.255

* The following addresses are treated as
invalid subnet masks:

* There are no consecutive “1” bits
from the beginning (Example:
255.255.255.64 = 11111111.11111111.111
11111.01000000 is an error)

* The following addresses are treated as
invalid gateway:

©224.0.0.0 to 255.255.255.255

\, Point

l TCP port number

Set the port number to be used by the controller for
sending and receiving commands.

Setting range: 1 to 65535

Il UDP port number

This is the port number to be used by the controller
for sending and receiving commands. The UDP port
number is a fixed number and cannot be edited.

LS-Navigator2 setting method

1 Select [Display instrument info] under the
[Environment Setting] menu.

Language(L)

¥, PC communication set...

f®: (Display instrument info... ]
Option...

The [Display instrument info] screen will appear.

2 Click the [Ethernet] tab.

Display instrument info 23]

)
4 =
Send to controller Save setting file Open setting file

| common | Time and pate |(Ethernet) | ps23ac]|

Setting at next power ON |BOOTP—>fix b
address

TCP port number 24683

UDP port number

*Ethernet setting will be enabled after rebooting controller.
=
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Instrument information display setting

3 Set the [Setting at next power ON].

Display instrument info -

4 s ]
Send to controller Sawve setting file Open setting file

Display panel setting method
H Setting the ETHERNET

| commen | Time and Date [{ Ethernet| Rs23ac|

1 Select [ETHERNET], then press the [ENT] key.
Stt g:i i poner O ] “Method for Setting up the Environment Settings

(page 7-8)

Ut t- ':: '- -'- -- '\ r- aHd (o TIM
I LN

J1
TCP port number 24683 o ‘o=

UDP port number '-- '\ " p) ]E:T* o TIM
EII]D

ouw J(o zEro

- IV
*Ethemet setting wil be enabled after rebooting controller.

20 rs me2ro

KL, ST
‘ouT '.- .‘-
!

n]

z

I
o)[|fe o)/
1| =[5
=(flf3 =13

If you have selected [Fixed IP address] then also set -

- (ou_J(o zEro

the [IP address], [Subnet mask], and [Gateway]. —
Display instrument info
o L;{]mtm”er e i’éﬂg - Qpenfﬁmg . 2 Perform the settings according to your purpose.
[[Common | Time and Date| Ethemet [Rs232c] Refer to the subsequent items.
Setting at next power ON W - t: ':: -'- .'- -- '\ r- ] 'ETLﬂJ
1P address 192 168 0 1 S ! L I N ""' Erl
Subnet mask 255 255 255 O =N ' ' / El
7 Gateway 192 168 0 254 %l" ] E?;
TCR port number 24683 p— — o (o Tm
m UDP port number 24684 :" - " 1' ] E%
5 (== = G Je=)
_S‘. *Ethernet setting wil be enabled after rebooting controller. [l ". ':: r' "' '\ ’ ':: ". ": ]g
g 00D == ' "- " \' ' "‘ -J i (o =)
5 =
= * IPCONFIG (Setting at next power ON)
g « IP (IP setting)
& 4 Setthe [TCP port number]. « SUBNET-M (Subnetmask setting)
«Q Display instrument info ° GATEWAY (GATEWAY Setting)
¥l ) 2 * TCP-PORT (TCP port number setting)

Send to controller Save setting file Open setting file

ommon | Time and Date | Ethemet i i
o e |Rszaac| 3 Press the [ESC] key twice to show the settings
Setting at next power ON screen.
1P address 192 168 0 1
Subnet mask
o j:z jzz 2:5 2; 4 Select [APPLY] by pressing the[A] or [¥] keys,
N then press the [ENT] key.

UDP part number 24684
5 When [EXECUTE] is displayed, press the [ENT]

*Ethernet setting wil be enabled after rebooting controller. key
TR L. T T T NI ER
(S n.- [ I o |
. I3 vy
5 Click the [Send to controller] button. L Sl pa—

ouw J(o zEro

) ) o)||fe o
El El || =
H H =|()|3 EH

The setting will be sent to the destination controller. [ ] =l

L [ YO el I
(g N gl R IO I B

(ou J(o zEro

The process is complete when [COMPLETE] is
displayed.
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Instrument information display setting

Il Setting the operation at next power ON H Setting the IP address
1 Select [[IPCONFIG] and press the [ENT] key. 1 Select [IP] and press the [ENT] key.
v T T T NIF- Ercas) [7] "Setting the ETHERNET” (page 7-12)
et L4 M) B [ RETTING B
T TN =3 ——— il
b 1V Eill o) N e
™ R b= 1MV 5 Jem)
Lt L Eill =) I =n e
I eI N o= o G
U5 A [ '-- '..', N A L_’ if—" = o - ':J e )
ooo L 2 ‘ i O ZERO
2 Specify the IP address specification method at
the next power ON using the [A], [¥], [«], and [»] 2 Set the first segment of the IP address. Select an
keys. input digit by pressing the [4] or ] key, input a
EHR[CAIE) value with a numeric key.
TR LL T T TN B 4 __
etk L L IRE] 5 e CSETTING B
T TN =% ——— o
(b TNV £ em) TEENLY =
T _r1 I oo == = G
e o= -0 sl
T T LY - DT v s == Crelcy
_— A0 /7 | ANl s o T TaiE
— LILILE e
«BTP — FIX (BOOTP -> Fix)
* FIXED IP (fixed IP add)
«BOOTP 3 Press the [ENT] key.
TR Lo T T T NI [
3 Press the [ENT] key. LD L iNLT E¢ e
The [ETHERNET Setting] screen appears. S el Y [Er D)
%':- IN v E s
T . 1 LD
T I S N Eill )
T rE
00D "" "" "" im

The screen for setting the second segment of the IP
address will appear.

4 Enter the second, third and fourth segments of
the IP address in the same manner as in steps 2
to 3

5 Once you have entered all four segments, press

the [ENT] key.
The [ETHERNET setting] screen will appear.
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Instrument information display setting

Hl Setting the subnet mask

4 Select [SUBNET-M] and press the

[ENT] key.

[7] "Setting the ETHERNET” (page 7-12)

TR L. T T NI 5 |
00D "' "' ' ' - ' "' i
TS NI/ =
00D "’ ' \' u i
]
et L. Bl o)
T Aol ONICS T w e e
= -.‘ L_' -'-' I N L_ ] [N e Jemo)

2 Set the subnet mask in the same manner as in

“mSetting the IP address”.

S i
| [

TN

OHH o TIM

(CRI)
00D "' L' ! ! -" ‘ \' LJ i
Lo NI/ i
00D L‘ ' \' " i
T . -3 Lo
00D "" "' ' "" i
BInInlE
00D L" "J "" i(m

3 Once you have entered all four segments of the

subnet mask, press the [ENT] key.
The [ETHERNET setting] screen will

7-14

appear.

H Setting the gateway

1 Select [GATEWAY] and press the [ENT] key.

] "Setting the ETHERNET” (page 7-12)

R el el e e e Y ]
l=d b 1 1 L INLD
(NI ]
N K'Y

7 -3 |
00D "" --'
@a‘:_gﬁ'c::n_Jxl ]
L LT 0 CovNiT

o ol||fe ol||fe o)||fe )
5 2| & == =|[| = El
3 =||([3 HI|IE =|||3 =

2 Set the gateway in the same manner as in

“mSetting the IP address”.

R e el ey e e Y i ’
_ LS iNLT

L CoNt) vy ]
00D "' ' \’ '/

S T T el ]
R X et Nl il WY
rarara
{5} L-' "" ""

o TIM

O ZERO

O ZERO

) ) ol|[fe
= El =[5
= = HI||El

O ZERO

3 Once you have entered all four segments of the

gateway, press the [ENT] key.

The [ETHERNET setting] screen will appear.
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Instrument information display setting

M Setting the TCP port number [RS232C] tab

1 Select [TCP-PORT] and press the [ENT] key. — =
I:D"Setting the ETHERNET" (page 7-12) Send to controller Save sL:Eng file O
ot - '-- - -'- -'- Y '-- 'ﬂ’ o TM | common | Time and Date | Ethemet !
05 -:’ ‘:: ' -'- ' \' L:' i Communication speed 9600 -
ouT ':: '\ " / 'ﬂ Parity
— L- ' \' " i‘ — Data send mode OFF -
T L = e
! ! Eill )
TN
g L LN 2 Jem)
=
2 Set the TCP port number. Select an input digit by
pressing the [4] or [p] key, input a value with a B Communication speed
ic key.
numeric ey Set the baud rate for the RS-232C communication
T - e e ee e - (i (o ™
V_' 'l__ 'l : : '!\\'l [_' Gt Setting range (bps): 9600, 19200, 38400, 57600,
W\ == == — = :b 115200
Lo N1/ e
e MV G ez W Parity
. "l"l - l_.’! e Set the parity of the RS-232C communication.
T Setting range: None, Even, Odd
FArarrariE
% LALILILILYE ooy M Data send mode

Set the data send mode for the RS-232C

3 Pressthe [ENT] key.

communication.

Setting range: OFF, S1, S2
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Instrument information display setting

LS-Navigator2 setting method 4 Setthe [Pariy)

4B & E
Se|ect [D|sp|ay instrument |nfo] under the Send to controller Save setting file Open setting file
[Environment Setting] menu. Common | Time and Date | Ethemet [R5222C
Larlg UHQEEL} Communication speed 9600 -
— pary
¥, PC communication set... st send mode = =
f®: (Display instrument info... ]
Opftion...
The [Display instrument info] screen will appear.
Initialize Close

2 Click the [RS232C] tab.

=
Oiolay nstrument o =
=
B L 5 set the [Data send mode].
Send to controller Save setting fle Qpen setting file
=
| common [ Time and pate | Ethernet (Rs232c) Display instrument info =3
_ £
Communication speed 9600 - Send to controller Save setting file Open setting file
Barity Common | Time and Da[el Ememet‘ RS233C
Data send mode OFF -
Communication speed 9600 A
gy
Data send mode OFF -

14

m
2
§.
3
4 3 Sets the communication speed.
-
g G s =
=3 B L 6 Click the [Send setting to controller] button
(3 Send to controller Save setting file Open setting file :
[[Common | Time and Date | Ethemet | RE232C | The setting will be sent to the destination controller.
Communication speed 9600 -
party
Data send mode OFF -

=
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Instrument information display setting

. . 6 Switch the transmission mode setting using the
Display panel setting method [A], [V], [4], and [»] keys.
Ut - - ee we e - 'ﬂ' o TM
4 Sselect [RS-232C] and press the [ENT] key. L i O N St
— __' L_ ] ] _‘_ I N '__' aw
[[T"Method for Setting up the Environment Settings” = %
(page 7-8) ML =%
ouT t- '-- -'- -'- -'. '\ "-- w’o TIM 00D == CIl)| CREDR)
o Y o O N R I 25 T _SCLont T e
—_ = L. D I oy VI X R |
ouT - O 00D L )
N i T T =
—_— e, [T [l | T
i Cyar N
= ' [} -‘_' L- _'.' L- ‘ i
™ coas _ 9-39-ar- 5 e 7 Press the [ENT] key.
LI Yo ESNSSENES Enll cvzm) You will return to the [Function selection] screen.

2 Switch the baud rate setting using the [A], [V],
[«], and [»] keys.

s 1 & T aire e
| e Y A I S |
(S YIX e

N R el
’E'_'a_:nt:_r'i
(S« § sl Ml S N -
E Il
| o e 1 0 |

3 Press the [ENT] key.
The parity settings screen will appear.

4 Switch the parity setting using the [A], [V], [«],
and [»] keys.
*NON (None)
*EVEN (Even)
* ODD (Odd)

S TR

L=t B 1 1 L INLD e

00D
-
ouT '-- '\ " , g:‘H o TM
Lm L. MV 2% |G
- - - OHH ™
T -,LJ-"'! = |

O ZERO

J
[ B

|

00D L-

ouT

|

-

1
'

oo

=+
o
=
=

O ZERO

5 Press the [ENT] key.
The transmission mode settings screen will appear.
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Optional settings

Optional settings

This section describes the items that can be configured 2 Click the OUT display color you wish to change.
on the [Option] screen.
Option E
Option E
Out disnbav color
Out display color our:1 M ourz I outz N out+
L e ours NN outs NN out7 NN outs NN
) ours [ oute [T outs MEEM outs NN outo MM outio BN outi PR ouriz R
outo NN ouTio NN outi: NN ouT:2 NN ouT1z [ outi4 T outis I outic N
out1z I outi4 [0 outis I outic I —
I e

Initialize window layout

(3) [ Initiaize window layout (2) Display activation menu
Display activation menu “ -_Cancel
P ok ] (el ] ——

The [Color] screen will appear.

[ [reterence ] Clicking the [Initialize] button will initialize
Number Description the OUT display color setting.

1 Sets the display color for each OUT.

2 Initializes the OUT display color setting. 3 Select the color you wish to change, and then
3 Initializes the window layout. click the [OK] button.
4 Displays the start-up menu if enabled.
] “Startup” (page 3-15) :
V4 il AlC i
: : HrEENEE N
m Changing the OUT display color EEEEEEEN
< You can change the display color of the trend graph HREEEEEN
% 2;(:;);[:;3:;2}:]3]‘2?;i;ihd?)taﬁtorage screen and the oval EEEEEEEN
% Clicking the [Initialize] button will initialize the OUT EEEE. .
g display color setting. Custom colors:
Eg refrnce] YOU can only set the OUT display color in I O
@ LS-Navigator2. -
[ Define Custom Colors >3 ]
[ ok || cancel |

LS-Navigator2 setting method
You will return to the [Option] screen.

1 Select [Option] under the [Environment Setting]
menu. 4 Click the [OK] button.

Language(L) [ [reteence,) I the trend graph, the data storage screen

! PC communication set... or the oval display screen is currently
d _ _ ) being shown, the OUT display color of the
% Display instrument info... corresponding graph will change to the

new color.

The [Option] screen will appear.
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Optional settings

Initializing the screen layout Displaying the start-up menu

If you check the [Initialize window layout] check box,
the display position setting of the main screen and the
display and display position settings of the following
screens will be initialized at the next start-up of LS-
Navigator2:

* [Display measurement value] screen

¢ [Overall judgment] screen

e [Target viewer]

* [Display trend graph] Screen

* [Data storage] screen

* [Oval display] screen

¢ [2D position display] screen

* [Statistics processing display] screen

*[SPC] screen

* [Event logging] screen

* [Terminal condition check] screen

[ T eference You can only initialize the screen layout in
LS-Navigator2.

LS-Navigator2 setting method

1 Select [Option] under the [Environment Setting]
menu.

Language(L)
¥. PC communication set...
f®; Display instrument info...

The [Option] screen will appear.

2 Check the [Initialize window layout] check box.

ﬁ
Out display color
out: I ourz I ourz I ouTs+ [
outs [ oute T oury I outs
outo I outio I outi N ouTiz R
out13 I oumi4 [T outis M ouTic NN

[ Initialize window lyout ]
Display activation menu

3 click the [OK] button.

4 Restart LS-Navigator2.

- LS-9000 Series User’s Manual -

If you check the [Display activation menu] check box,
the start-up menu will be displayed at the next start-up
of LS-Navigator2. If you un-check the check box, LS-
Navigator2 will start with the [Monitor controller] option
selected.

Iﬁ

= ’ PC communication set... l
Mew setting...

@‘J-[l Read from controller...

L@ Open setting file...

P> Monitor controller

Do not show again

W The start-up menu will not be displayed if
LS-Navigator2 is started using the following
methods:

* |f LS-Navigator2 was launched by double-
clicking the LS-Navigator2 settings file or
data storage file

« |f LS-Navigator2 was launched by dragging
& dropping an associated file onto the LS-
Navigator2 executable file or its shortcut

7-19
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Optional settings

LS-Navigator2 setting method

1 Select [Option] under the [Environment Setting]
menu.

Language(L)
¥, PC communication set...

f®: Display instrument info...

The [Option] screen will appear.

2 Check the [Displaying the start-up menu] check
box.

fﬁ

Qut display color

ouTt I ourz I ouTz N outd
outs [ oute [T ourz M ouTs [N
outo I outio BN oumia N outiz2
out1a I outi4 T outis I ouTic

Initialize
Initialize window layout
[ Display activation menu]
[ OK ] [ Cancel

3 ciick the [OK] button.
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Language setting

Language setting

Switching the display language

The LS-9000 series supports a variety of languages.
Available languages are:

* English

* Deutsch

* Japanese

* Simplified Chinese

* Traditional Chinese

When the system is started for the first time,
it will follow the language setting of the

operating system.

1 Go to the [Language] menu and select the
language you wish to switch to.

PEngusge(fil Hep
+  English(E)
Deutsch(G)
H#E8(1)
E{FRI(5)
R (T)

A dialog indicating that the selected language will be
active from the next start-up will appear.

2 Click the [OK] button.

3 Restart LS-Navigator2.

- LS-9000 Series User’s Manual -
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Help

Help

You can view the manual of this device.

1 Select [Manual] under the [Help] menu.

Manual Fi
s ]

Version inforrmation

Version information

You can view the version information of the system
software.

1 Select [Version information] under the [Help]
menu.

B wmanual F1
[ Version inforrmation ]

The [LS-Navigator2 version information] dialog will
appear.

14
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Communication Interface
and I/0 Terminals

This section describes the specifications of the
communication interface and 1/O terminals.

Ethernet Interface.........ccccoveeeecciiieirreeeeccceeeeees
USB Interface.....cccccceeiiiiiiiieeeeiiisereessnninneeeeees
RS-232C Interface........cccovvrreeeeeciererreeeencneeeneens
I/0 Terminal Names and Functions..................
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Ethernet Interface

Ethernet Interface

Basic specifications/Connector specifications

The IP address, port number, subnet mask, gateway, etc. in the system settings of the controller will be used.
See [ ] "[Ethernet] tab" (page 7-11) for details.
@ Basic specifications

* Connector: RJ-45

* Medium: 100BASE-TX/1000BASE-T

» Communication protocol:

- TCPI/IP (Free transmission)
- UDP (Free transmission)

@ Connector specifications
The specifications of the Ethernet port of this unit are as shown below.

8
1
T 100BASE-TX 1000BASE-T
Signal Signal direction Signal Signal direction
1 TX + Output TRX + 110
2 | TX- Output TRX - 110
3 |RX+ Input TRX + 1/0
4 | Not used - TRX + 110
5 | Notused - TRX - I/0
6 |RX- Input TRX - 110
7 | Not used - TRX + I/0
8 | Not used — TRX - I/0
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USB Interface

USB Interface

Basic specifications/Connector specifications

@ Basic specifications

* Connector: Type B female connector
» Standards: USB Ver.2.0 compliant; High-Speed supported (USB Ver.1.1 Full-Speed compatible)

@ Connector specifications
The specifications of the USB port of this unit are as shown below.

1 /4
2 ™3
No. Signal Signal description | Signal direction
1 | VBUS VBUS -
2 |D- Differential signal - I/0
3 |D+ Differential signal + | 1/O
4 | GND GND -

- LS-9000 Series User’s Manual - 8-3
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RS-232C Interface

RS-232C Interface

Communication specifications
EIA RS-232C compliant (Modem defined)

Communication mode

Full duplex

Synchronization mode

Start-stop synchronization

Transmission code ASCII

Data length 8 bit

Stop length 1 bit

Parity * None (Initial value), Even, Odd

Baud rate* 9600 (Initial value), 19200, 38400, 57600, 115200 bps
Data Delimiter CR

Flow control None

*: The parity and baud rate in the system settings of the controller will be used.
[T1"[RS232C] tab" (page 7-15)

Connector specifications

Compatible connector specifications: Modular 6-pin plug connector
A 2.5 m RS-232C straight-through cable (OP-96368) is provided.

(] "Option list" (page 1-5)

Controller side
RS-232C connector

O wWN -

Terminal No. Signal name Contents

1 (Not used) —

(Not used) —

SD (TXD) Receive from external instrument (Input)

SG (GND) | GND

RD (RXD) Send to external instrument (Output)

oo bW N

(Not used) —

*: Do not use unused terminals as it may result in a malfunction.
*: 24V DC (-) and SG (GND) are insulated.
*: SD will be receiving (input to this unit) and RD will be sending (output from this unit) respectively as defined by the

modem.
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RS-232C Interface

Connection with the PLC link unit or PC

Dedicated cables OP-96368 (Straight-through cable, 2.5 m) and OP-26401 (D-sub, 9 pins) are used in combination for
the connections.

Before connecting the instruments, read the instruction manuals of the PC and the PLC link unit.

[1]"Option list" (page 1-5)

PC side
LS-9000 series side OP-26401 | Signal name
RD (RXD) 5  — 2 RD (RXD)
SG (GND) 4 5 SG (GND)
SD (TXD) 3 +— 3 SD (TXD)
7 RS (RTS)
|: 8 CS (CTS)
OP-26401 5 DR (DSR)
CD (DCD)
4 ER (DTR)

PLC link unit

OP-96368

- LS-9000 Series User’s Manual - 8-5
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RS-232C Interface

Outputting measurement values and changing settings using commands

By connecting this unit to external instruments such as the PC or PLC link unit, you can export measurement values
and modify the settings of this unit.

\ rit  When creating a control program, check the reply command from this unit and then send the
following command to the unit.

Hl Command types
The following four types of commands are available:

@ Measurement control commands

These commands are used for controlling the measurement. You can perform operations such as measurement
value output, timing input, auto zero input, reset etc.
[[]1"Measurement control command list" (page 9-8)

@ Settings control commands
These commands are used for controlling the settings. You can perform operations such as setting save request,
setting save completion check, program initialization, program switching, etc.
[[]"Setting control command list" (page 9-13)

@ Settings change command
These commands are used for editing the measurement program settings. You can change the filter setting,
measurement mode setting, and tolerance setting.
[[]"Settings change command list" (page 9-14)

@ Setting check command

These commands are used for checking the measurement program settings.
[[]"Setting check command list" (page 9-34)

Il Command format

This unit performs the controls specified in the command received from the external instruments, and then returns a
reply command to the external instrument.

A CR (carriage return) is used for separating the received and reply command data.

[[]1"Command format" (page 9-2)

After switching on the power and RS-232C communication starts, clear the external
device communication buffer. Unnecessary data may be received in the external device
after the power is switched on.
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1/0 Terminal Names and Functions

/O Terminal Names and Functions

This section describes the names of the I/O terminals (Input terminal block 1, Input terminal block 2, Encoder signal
input terminal block, Output terminal block 1, Output terminal block 2, Analog voltage terminal block, 24 V power
supply terminal block) of this unit and their arrangements.

Input terminal block 1

* Compatible socket block: FK-MCO0.5/9-ST-2.5 (Phoenix contact)
* Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

|

SDO1
D02
SCLR
1
SCLR
2
Pt
P2
P3
P4

OOCOOoooo

com

Terminal . . o Circuit diagram
No. Signal name Signal description
symbol LS-9501 LS-9501P

Statistics 1 execution input

The statistics processing will be executed
when the signal is ON. If you are starting the
statistics processing from the terminal, set
the [Statistics processing control method] to
[Terminal].

1 SDO1 STATISTICS_DO1

Statistics 2 execution input

The statistics processing will be executed
when the signal is ON. If you are starting the
statistics processing from the terminal, set
the [Statistics processing control method] to

2 SDO2 STATISTICS_DO2

S|eulwld] O/| PUB 39B48JU| UOHIEIIUNWIWOY

Non-voltage .
[Terminal]. input 9 Voltage input
3 SCLR1 STATISTICS _ Statistics 1 clear input
CLEAR1 Clears the statistics processing contents.
4 SCLR2 STATISTICS _ Statistics 2 clear input
CLEAR2 Clears the statistics processing contents.
5 P1 P1
Program No. switching input
6 P2 P2 If you are switching programs from the
7 P3 P3 terminal, set the [Program setting switching
method] to [Terminal].
8 P4 P4
9 COM | COM_IN Common for input - —

1] "[Common setting] Tab: Stat Process" (page 5-109)
{1 "[Program Setting] Screen" (page 5-17)

\ rit Noinsulation exists between each /O circuit. Exercise caution to prevent a potential difference from
occurring.
[ "Insulated condition between each I/O circuit" (page 8-33)
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1/0 Terminal Names and Functions

To switch between the program numbers, maintain P1 to P4 terminals in the following states:

Program No. P4 P3 P2 P1
00 OFF OFF OFF OFF
01 OFF OFF OFF ON
02 OFF OFF ON OFF
03 OFF OFF ON ON
04 OFF ON OFF OFF
05 OFF ON OFF ON
06 OFF ON ON OFF
07 OFF ON ON ON
08 ON OFF OFF OFF
09 ON OFF OFF ON
10 ON OFF ON OFF
1 ON OFF ON ON
12 ON ON OFF OFF
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON

+LS-9501 (NPN type)

ON: Short circuit with the COM_|I terminal

OFF: Open state
*L.S-9501P (PNP type)

ON: Voltage applied state

OFF: Open state

- LS-9000 Series User’s Manual -



1/0 Terminal Names and Functions

Input terminal block 2

Compatible socket block: FK-MC0.5/12-ST-2.5 (Phoenix contact)
Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

10
1"
12
13
14
15
16
17
18
19
20
21

Comi

NC.

ST
TRG

STEN
&
ComI
ZE:?O
TIMt

RST1
ZERO
2

TIM2
RST2

00000CO000OO

Terminal . . L Circuit diagram
No. Signal name Signal description
symbol LS-9501 LS-9501P
10 | COMI COM_IN Common for input — —
11 N.C. - Not used — -
12 | STTRG STORAGE_ The measurement values will be
TRIGGER accumulated after each trigger input.
Storage start input
13 | STEN STORAGE_ The storage will be executed when the Noq-voltage Voltage input
ENABLE . : input
signal is ON.
STORAGE_ Storage clear input
14 | STCLR CLEAR Clears the storage data.
15 | COMI COM_IN Common for input - -
Auto zero 1 input
The auto zero signal will be input to the
OUT selected in control Ch 1 and all its
16 | ZERO1 ZERO1 synchronized OUTs (if synchronization is
enabled for the selected OUT).
Auto zero will be cleared if it is ON for two Non-voltage )
seconds or longer. input Voltage input
Timing 1 input
The TIMING signal will be input to the
17 | TIM1 TIMINGA1 OUT selected in control Ch 1 and all its

synchronized OUTs (if synchronization is
enabled for the selected OUT).

- LS-9000 Series User’s Manual -
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1/0 Terminal Names and Functions

No.

Terminal
symbol

Signal name

Signal description

Circuit diagram

LS-9501

LS-9501P

18

RST1

RESET1

Reset 1 input

The reset signal will be input to the

OUT selected in control Ch 1 and all its
synchronized OUTs (if synchronization is
enabled for the selected OUT).

The measurement data will be output
waiting data until the measurement value is
updated.

19

ZERO2

ZERO2

Auto zero 2 input

The auto zero signal will be input to the OUT
selected in the control Ch2.

Auto zero will be cleared if it is ON for two
seconds or longer.

20

TIM2

TIMING2

Timing 2 input
The TIMING signal will be input to the OUT
selected in the control Ch2.

21

RST2

RESET2

Reset 2 input

The reset signal will be input to the OUT
selected in the control Ch2.

The measurement data will be output
waiting data until the measurement value is
updated.

Non-voltage
input

Voltage input

1] "[Common setting] Tab: Data Storage" (page 5-77)
71 "[I/O setting] area" (page 5-90)

\, Point

8-10

No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
(1] "Insulated condition between each I/O circuit" (page 8-33)
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1/0 Terminal Names and Functions

Encoder signal input terminal block

Compatible socket block: FK-MCP1.5/15-ST-3.5 (Phoenix contact)
Compatible cable specification: AWG16 to 28, Tip processing length 9 mm

COM

DIDIIDIIDIIDIIDIIDII&IIDIIDIIDIIDIIDIIDIIDI

©oO~NOOOWN-—-

Terminal . . L Circuit diagram
No. Signal name Signal description
symbol LS-9501 LS-9501P
1 24V ENCODER_A+ (24 V) Encoder phase A input (24 V) Encoder input circuit
2 12V ENCODER_A + (12 V) Encoder phase A input (12 V) (Open collector output
3 |5V ENCODER_A+(5V) | Encoder phase A input (5 V) support)
. Encoder input circuit
4 () ENCODER A + i?ﬁg%‘i{f;’:f‘se Ainput (Line driver output
supported)
5 COM(-) ENCODER_A - Encoder phase A input (-) Encoder input circuit
6 24V ENCODER_B + (24 V) Encoder phase B input (24 V) Encoder input circuit
7 12V ENCODER_B + (12 V) Encoder phase B input (12 V) (Open collector output
8 |5V ENCODER B+ (5V) | Encoder phase B input (5 V) support)
. Encoder input circuit
9 () ENCODER_B + i?ﬁg%?{vzrr‘;‘se B input (Line driver output
supported)
10 | COM(-) ENCODER_B - Encoder phase B input (-) Encoder input circuit
11 |24V ENCODER_Z + (24 V) Encoder phase Z input (24 V) Encoder input circuit
12 |12V ENCODER _Z + (12 V) Encoder phase Z input (12 V) (Open collector output
13 |5V ENCODER_Z + (5V) Encoder phase Z input (5 V) support)
. Encoder input circuit
14 | (+) ENCODER_Z+ :El_r;r?(e)?j?;vzrr]fse Zinput (Line driver output
supported)
15 | COM(-) ENCODER_2Z- Encoder phase Z input (-) Encoder input circuit

[[]"[Encoder set] area" (page 5-90)

\, Point

No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
] "Insulated condition between each I/O circuit" (page 8-33)
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1/0 Terminal Names and Functions

Output terminal block 1

Compatible socket block: FK-MCO0.5/8-ST-2.5 (Phoenix contact)
Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

Como
STRB
1
SIG1
SIG2
SIG3
SIG4

SIG5

STA1

0o0ooooo

Terminal Circuit diagram
No. Signal name Signal description
symbol LS-9501 LS-9501P
1 COMO COM_OuUT Common for output — —
Strobe output
2 STRB1 STROBE1 This signal will be output in synchronization
with the updating of the measurement value.
3 SIG1 SIGNAL1 NPN PNP
4 SIG2 SIGNAL2 Open Open
The output signal will be determined by the Collector Collector
5 SIG3 SIGNAL3 no. of control Ch setting. Output Output
6 SIG4 SIGNAL4
7 SIG5 SIGNALS
8 STA1 STATUS1 Status output 1

\ rint Noinsulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
] "Insulated condition between each I/O circuit" (page 8-33)

The STRB1/STRB2 signals operate in the following manner:
* When the measurement mode is Normal
Share the same timing input.
* When the measurement mode is other than Normal
STRB1: Operates in the timing when the OUT value selected in control Ch1 is finalized.
STRB2: Operates in the timing when the OUT value selected in control Ch2 is finalized.
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1/0 Terminal Names and Functions

Output terminal block 2

Compatible socket block: FK-MC0.5/11-ST-2.5 (Phoenix contact)
Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

STA2
SIG6 10
11
12
13
14
15
16
17
18
19

SIG7
SIG8
SIG9
SIG
10

GO

FULL
STRB
2

ERR

Como

00000000000

Terminal . . L Circuit diagram
No. Signal name Signal description

symbol LS-9501 LS-9501P
9 STA2 STATUS2 Status output 2
10 | SIG6 SIGNALG6

1 | SIG7 SIGNAL7

12 | sics SIGNALS The output signal will be determined by the no.
of control Ch setting.

13 | SIG9 SIGNAL9

14 | SIG10 SIGNAL10

NPN PNP
15 | GO GO Overall judgment output Open Open
Memory full output Collector Collector
Output Output

16 | FULL MEMORY_FULL | This signal will be output when the data storage
memory is full.

Strobe output 2
17 | STRB2 STROBE2 This signal will be output in synchronization
with the updating of the measurement value.

System error output (N.C.)

18 | ERR ERROR It is output when the power is switched on and
when a system error occurs.
19 | COMO COM_OuT Common for output 2 — —

\ ront No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
[[J "Insulated condition between each I/O circuit" (page 8-33)

The STRB1/STRB2 signals operate in the following manner:

* When the measurement mode is Normal
Share the same timing input.

* When the measurement mode is other than Normal
STRB1: Operates in the timing when the OUT value selected in control Ch1 is finalized.
STRB2: Operates in the timing when the OUT value selected in control Ch2 is finalized.
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1/0 Terminal Names and Functions

Based on the no. of control Ch setting, the signal output from SIG1 to SIG10 will be designated as shown below.
Set the OUT numbers to be output from each channel in the control/judgment output setting.

Set the STATUS output from the status output setting.

Pin name No. of controlled Ch = 2 No. of controlled Ch =3 No. of controlled Ch = 4
SIG1 HH HH/HI HH/HI/LO/LL
SIG2 HI Ch1 GO cht GO
SIG3 Ch1 GO LO/LL HH/HI/LO/LL
SIG4 LO HH/HI ch2 GO
SIG5 LL Ch2 GO HH/HI/LO/LL
SIG6 HH LO/LL ch3 GO
SIG7 HI HH/HI HH/HI/LO/LL
SIG8 Ch2 GO Ch3 GO Cha GO
SIG9 LO LO/LL STATUS4

SIG10 LL STATUS3 STATUS3

[T "[I/O setting] area" (page 5-90)
7] "[Status output] area" (page 5-91)

8-14
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1/0 Terminal Names and Functions

Compatible socket block: FK-MC0.5/6-ST-2.5 (Phoenix contact)
Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

Analog output terminal block

DD@DD@

Terminal Circuit diagram
No. Signal name Signal description
symbol LS-9501 LS-9501P
. Analog voltage output + side terminal for CH1
1 TV CHI_(V) The output will be within the range £10.5 V.
Analog current output + side terminal for CH1
2 1:A CH1_(A) The output will be within the range of 3.36 mA
to 20.64 mA.
3 0 GND1 Analog GND for CH1 Analog voltage output/
) : Analog current output
4 |2V CH2_(V) Analog voltage output + side terminal for CH2 circuit
’ - The output will be within the range £10.5 V.
Analog current output + side terminal for CH2
5 2:A CH2_(A) The output will be within the range of 3.36 mA
to 20.64 mA.
6 0 GND2 Analog GND for CH2
\ ront No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from

occurring.
[ "Insulated condition between each I/O circuit" (page 8-33)
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1/0 Terminal Names and Functions

24V power input terminal block

Terminal Circuit diagram
No. Signal name Signal description
symbol LS-9501 LS-9501P
1 24V DC (+) 24V DC (+) 24V input for the power supply — —
2 24 V DC (-) 24V DC (-) 0 V input for the power supply - -
\ rint Noinsulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
B (1] "Insulated condition between each I/O circuit" (page 8-33)
0
o
3
3
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o
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1/0 Terminal Names and Functions

Head expansion unit

000000

Terminal Circuit diagram
No. Signal name Signal description
symbol LS-9501 | LS-9501P
Analog voltage output + side terminal for CH3
1 3:V CH3_(V) The output will be £10.5 V of the displayed
value.
Analog current output + side terminal for CH3
2 3:A CH3_(A) The output will be 3.36 mA to 20.64 mA of the
displayed value.
3 0 GND3 Analog GND for CH3 Analog voltage output/
i i Analog current output
Analog voltage output + side terminal for CH4 circuit
4 4:V CH4_(V) The output will be £10.5 V of the displayed
value.
Analog current output + side terminal for CH4
5 4: A CH4_(A) The output will be 3.36 mA to 20.64 mA of the
displayed value.
6 0 GND4 Analog GND for CH4

\ ront No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
[[J "Insulated condition between each I/O circuit" (page 8-33)
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1/0 Terminal Names and Functions

BCD unit Input terminal block 1

Compatible socket block: FK-MCO0.5/9-ST-2.5 (Phoenix contact)
Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

(@)IIIETN

O« D 2

O« p 3

O« D 4

O~ pP 5

O~ P s

Q=P 7

O~ P s

O emP| 9

Terminal . . A e 1
No. symbol Signal name Signal description Circuit diagram
1 N8 IN_NUM-8_1
2 N4 IN_NUM-4_1
= = Corresponds to output connector 1.
3 N2 IN_NUM-2_1
4 N1 IN_NUM-1_1
BCD unit Non-voltage
5 N8 IN_NUM-8_2 input
6 N4 IN_NUM-4_2
Corresponds to output connector 2.

7 N2 IN_NUM-2_2
8 N1 IN_NUM-1_2
9 COMI COM_IN Common for input

Selects the OUT number using which the measurement values will be output from the output connector. If you are
determining the OUT number from the terminal, set the [OUT selection method] to [BCD unit terminal].

\ rint No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
[ "Insulated condition between each /O circuit" (page 8-33)

8-18 - LS-9000 Series User’s Manual -



1/0 Terminal Names and Functions

BCD unit Input terminal block 2

Compatible socket block: FK-MC0.5/9-ST-2.5 (Phoenix contact)
Compatible cable specification: AWG20 to 28, Tip processing length 8 mm

O« p| 10

@I« p| 11

@[« p| 12

@[~ p| 13

O[]~ p| 14

@[~ p| 15

O[]~ p| 16

@~ p| 17

O©[femp| 18

Terminal . . i S
No. symbol Signal name Signal description Circuit diagram
10 | N8 IN_NUM-8_3
11 | N4 IN_NUM-4_3
= = Corresponds to output connector 3.
12 | N2 IN_NUM-2_3
13 | N1 IN_NUM-1_3
BCD unit Non-voltage
14 | N8 IN_NUM-8_4 input
15 | N4 IN_NUM-4_4
Corresponds to output connector 4.

16 | N2 IN_NUM-2_4
17 | N1 IN_NUM-1_4
18 | COMI COM_IN Common for input

Selects the OUT number using which the measurement values will be output from the output connector. If you are
determining the OUT number from the terminal, set the [OUT selection method] to [BCD unit terminal].

\ ront No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from
occurring.
[ "Insulated condition between each I/O circuit" (page 8-33)
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1/0 Terminal Names and Functions

To switch between the OUT numbers, maintain N8 to N1 terminals in the following states:

1/0 OUT N8 N4 N2 N1
1 OFF OFF OFF OFF
2 OFF OFF OFF ON
3 OFF OFF ON OFF
4 OFF OFF ON ON
5 OFF ON OFF OFF
6 OFF ON OFF ON
7 OFF ON ON OFF
8 OFF ON ON ON
9 ON OFF OFF OFF
10 ON OFF OFF ON
1" ON OFF ON OFF
12 ON OFF ON ON
13 ON ON OFF OFF
14 ON ON OFF ON
15 ON ON ON OFF
16 ON ON ON ON

ON: Short circuited with the COMI terminal

B OFF: Open state

S[euIwWIa] O/] PUB 99BI8jU| UOHIEIIUNWIWOD
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1/0 Terminal Names and Functions

BCD unit Expansion connector

Compatible connector: FX2B-40SA-1.27R (Hirose Electric Co., Ltd.)
I/O extension cable (OP-51657: Cable length 3 m)

\, Point

Pin number

N
a
= [N|w |~ |o|o ||

\

No insulation exists between each I/O circuit. Exercise caution to prevent a potential difference from

occurring.

{1 "Insulated condition between each I/O circuit" (page 8-33)

[l Output connector 1

Signal description

No. Terminal name When BCD When Binary Ju‘g;::;nt g:li? Circuit
output is output is output is
selected selected selected

1 | COM_OUT COM_OUT Brown

2 BCD_STROBE1 BCD_strobe output 1 Red

3 | OUT_POLE_1 Ch1 sign N.O. Orange

4 |OUT D7-8 1 Ch1 DIGIT7-8 OUT16 HH Yellow

5 | OUT D7-4 1 Ch1DIGIT7-4 N-O. OUT16 H Green

6 | OUT D7-2_1 Ch1 DIGIT7-2 OUT16 GO Blue

7 | OUT_D7-1_1 Ch1 DIGIT7-1 Ch1 binary(24) | OUT16 L Purple

8 | OUT_D6-8_1 Ch1DIGIT6-8 | Ch1 binary(23) | OUT16 LL Grey

9 | OUT_D6-4_1 Ch1DIGIT6-4 | Ch1 binary(22) | OUT15 HH White | NPN open

10 | OUT _D6-2_1 Ch1DIGIT6-2 | Ch1 binary(21) | OUT15 H Black | collector output

11 | OUT_D6-1_1 Ch1 DIGIT6-1 Ch1 binary(20) | OUT15 GO Brown

12 | COM_OUT COM_OUT Red

13 | OUT_D5-8_1 Ch1DIGIT5-8 | Ch1 binary(19) | OUT15 L Orange

14 | OUT_D5-4_1 Ch1DIGIT5-4 | Ch1 binary(18) | OUT15 LL Yellow

15 | OUT_D5-2_1 Ch1DIGIT5-2 | Ch1 binary(17) | OUT14 HH Green

16 | OUT_D5-1_1 Ch1 DIGIT5-1 Ch1 binary(16) | OUT14 H Blue

17 | OUT_D4-8_1 Ch1DIGIT4-8 | Ch1 binary(15) | OUT14 GO Purple

18 | OUT_D4-4_1 Ch1DIGIT4-4 | Ch1binary(14) | OUT14 L Grey

- LS-9000 Series User’s Manual -
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1/0 Terminal Names and Functions

Signal description

. When
No. Terminal name When BCD When Binary Jud t Code Circuit
i ; udgmen color
output is output is .
output is
selected selected
selected
19 | OUT_D4-2_1 Ch1 DIGIT4-2 Ch1 binary(13) OuUT14 LL White
20 | OUT_D4-1_1 Ch1 DIGIT4-1 Ch1 binary(12) OuUT13 HH Black
21 | COM_OuT COM_OuUT Brown
22 | OUT_D3-8_1 Ch1 DIGIT3-8 Ch1 binary(11) OUT13 H Red
23 | OUT_D3-4_1 Ch1 DIGIT3-4 Ch1 binary(10) OuT13 GO Orange
24 | OUT_D3-2_1 Ch1 DIGIT3-2 Ch1 binary(9) OuT13 L Yellow
25 | OUT_D3-1_1 Ch1 DIGIT3-1 Ch1 binary(8) OUT13 LL Green
26 | OUT_D2-8_1 Ch1 DIGIT2-8 Ch1 binary(7) OuUT12 HH Blue
27 | OUT_D2-4_1 Ch1 DIGIT2-4 Ch1 binary(6) OuUT12 H Purple
28 | OUT_D2-2_1 Ch1 DIGIT2-2 Ch1 binary(5) OouT12 GO Grey
. . NPN open
29 | OUT_D2-1_1 Ch1 DIGIT2-1 Ch1 binary(4) OouT12 L White collector output
30 | COM_OUT COM_OuUT Black
31 | OUT_D1-8_1 Ch1 DIGIT1-8 Ch1 binary(3) OuUT12 LL Brown
32 | OUT _D1-4_1 Ch1 DIGIT1-4 Ch1 binary(2) OUT11 HH Red
33 | OUT_D1-2_1 Ch1 DIGIT1-2 Ch1 binary(1) OuUT11 H Orange
34 | OUT_D1-1_1 Ch1 DIGIT1-1 Ch1 binary(0) OouT11 GO Yellow
35 | OUT_NUM-8_1 Ch1 OUT number-8 OouT1M L Green
36 | OUT_NUM-4_1 Ch1 OUT number-4 OUT11 LL Blue
37 | OUT_NUM-2_1 Ch1 OUT number-2 NO Purple
38 | OUT_NUM-1_1 Ch1 OUT number-1 e Grey
39 | COM_OUT COM_OUT White
40 N.C. Black | Not used
l Output connector 2
Signal description
. When Code
No. Terminal name When BCD When Binary Jud t Circuit
- . udgmen color
output is output is L
output is
selected selected
selected
1 COM_OuUT COM_OuT Brown
2 BCD_STROBE2 BCD_strobe output 2 Red
3 | OUT_POLE_2 Ch2 sign N.O. Orange
4 | OUT_D7-8_2 Ch2 DIGIT7-8 NO OUT10 HH Yellow
5 | OUT D74 2 Ch2 DIGIT7-4 o OUT10 H Green | NPNopen
collector output
6 | OUT_D7-2_2 Ch2 DIGIT7-2 OouT10 GO Blue
7 | OUT_D7-1_2 Ch2 DIGIT7-1 Ch2 binary(24) | OUT10 L Purple
8 | OUT_D6-8 2 Ch2 DIGIT6-8 Ch2 binary(23) OuUT10 LL Grey
9 | OUT D64 2 Ch2 DIGIT6-4 Ch2 binary(22) | OUT9 HH White
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1/0 Terminal Names and Functions

Signal description

No. Terminal name When BCD When Binary Ju‘:iv;:'ngnt S:I?)?' Circuit
output is output is output is
selected selected selected

10 | OUT_D6-2_2 Ch2 DIGIT6-2 Ch2 binary(21) OuUT9 H Black

11 | OUT_D6-1_2 Ch2 DIGIT6-1 Ch2 binary(20) OouT9 GO Brown

12 | COM_OUT COM_OUT Red

13 | OUT_D5-8 2 Ch2 DIGIT5-8 Ch2 binary(19) OuUT9 L Orange

14 | OUT_D5-4_2 Ch2 DIGIT5-4 Ch2 binary(18) OUT9 LL Yellow

15 | OUT D5-2 2 Ch2DIGIT5-2 | Ch2 binary(17) | OUT8 HH Green

16 | OUT_D5-1_2 Ch2 DIGIT5-1 Ch2 binary(16) OouT8 H Blue

17 | OUT_D4-8_2 Ch2 DIGIT4-8 | Ch2 binary(15) | OUT8 GO Purple

18 | OUT D4-4 2 Ch2DIGIT4-4 | Ch2binary(14) | OUT8 L Grey

19 | OUT_D4-2_2 Ch2 DIGIT4-2 Ch2 binary(13) OuUT8 LL White

20 | OUT_D4-1_2 Ch2 DIGIT4-1 Ch2 binary(12) OUT7 HH Black

21 | COM_ouT COM_OuT Brown

22 | OUT_D3-8_2 Ch2 DIGIT3-8 Ch2 binary(11) OuUT7 H Red

23 | OUT_D3-4 2 Ch2DIGIT3-4 | Ch2 binary(10) | OUT7 GO Orange

24 | OUT_D3-2 2 Ch2 DIGIT3-2 | Ch2 binary(9) | OUT7 L Yellow | NPN open

25 | OUT_D3-1 2 Ch2DIGIT3-1 | Ch2binary(8) | OUT7 LL Green | collector output

26 | OUT_D2-8 2 Ch2 DIGIT2-8 Ch2 binary(7) OouUT6 HH Blue

27 | OUT_D2-4_2 Ch2 DIGIT2-4 Ch2 binary(6) OouTe H Purple

28 | OUT D2-2 2 Ch2DIGIT2-2 | Ch2binary(5) | OUT6 GO Grey

29 | OUT_D2-1_2 Ch2 DIGIT2-1 Ch2 binary(4) OouT6 L White

30 | COM_OUT COM_OUT Black

31 | OUT_D1-8 2 Ch2 DIGIT1-8 Ch2 binary(3) OuUT6 LL Brown

32 |OUT_D1-4 2 Ch2 DIGIT1-4 Ch2 binary(2) OUT5 HH Red

33 | OUT_D1-2 2 Ch2DIGIT1-2 | Ch2binary(1) | OUT5 H Orange

34 | OUT_D1-1_2 Ch2 DIGIT1-1 Ch2 binary(0) OouUT5 GO Yellow

35 | OUT_NUM-8 2 Ch2 OUT number-8 OuUT5 L Green

36 | OUT_NUM-4_2 Ch2 OUT number-4 OUT5 LL Blue

37 | OUT_NUM-2_2 Ch2 OUT number-2 Purple

38 | OUT_NUM-1_2 Ch2 OUT number-1 N-O. Grey

39 | COM_OUT COM_OUT White

40 N.C. Black | Not used
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1/0 Terminal Names and Functions

Hl Output connector 3

Signal description

No. Terminal name When BCD When Binary Ju‘g;:,';nt ggl?)?' Circuit
output is output is .
selected selected output is
selected

1 COM_OUT COM_OuUT Brown
2 BCD_STROBE3 BCD_strobe output 3 Red

3 | OUT_POLE_3 Ch3 sign N.O. N.O. Orange
4 OUT_D7-8_3 Ch3 DIGIT7-8 OuUT4 HH Yellow
5 OuUT_D7-4_3 Ch3 DIGIT7-4 OUT4 H Green
6 OuUT_D7-2_3 Ch3 DIGIT7-2 OouT4 GO Blue
7 OUT_D7-1_3 Ch3 DIGIT7-1 Ch3 binary(24) OouT4 L Purple
8 OUT_D6-8_3 Ch3 DIGIT6-8 Ch3 binary(23) OuUT4 LL Grey
9 OUT_D6-4_3 Ch3 DIGIT6-4 Ch3 binary(22) OuUT3 HH White
10 | OUT_D6-2_3 Ch3 DIGIT6-2 Ch3 binary(21) OUT3 H Black
11 | OUT_D6-1_3 Ch3 DIGIT6-1 Ch3 binary(20) OuUT3 GO Brown
12 | COM_OUT COM_OuUT Red
13 | OUT_D5-8 3 Ch3DIGIT5-8 | Ch3 binary(19) | OUT3 L Orange
14 | OUT_D54 3 Ch3 DIGIT5-4 Ch3 binary(18) OUT3 LL Yellow
15 | OUT_D5-2_3 Ch3 DIGIT5-2 Ch3 binary(17) OuUT2 HH Green
16 | OUT_D5-1_3 Ch3 DIGIT5-1 Ch3 binary(16) OouT2 H Blue
17 | OUT_D4-8_3 Ch3 DIGIT4-8 Ch3 binary(15) ouT2 GO Purple | NPN open
18 | OUT_D4-4_3 Ch3 DIGIT4-4 | Ch3 binary(14) | OUT2 L Grey | collector output
19 | OUT_D4-2_3 Ch3 DIGIT4-2 Ch3 binary(13) OuT2 LL White
20 | OUT_D4-1_3 Ch3 DIGIT4-1 Ch3 binary(12) OuUT1 HH Black
21 | COM_ouT COM_OUT Brown
22 | OUT_D3-8 3 Ch3DIGIT3-8 | Ch3 binary(11) | OUT1 H Red
23 | OUT_D3-4 3 Ch3DIGIT3-4 | Ch3 binary(10) | OUT1 GO Orange
24 | OUT_D3-2_3 Ch3 DIGIT3-2 Ch3 binary(9) OuUT1 L Yellow
25 | OUT_D3-1_3 Ch3 DIGIT3-1 Ch3 binary(8) OuUT1 LL Green
26 | OUT D2-8 3 Ch3DIGIT2-8 | Ch3 binary(7) | N.O. Blue
27 | OUT_D2-4 3 Ch3DIGIT2-4 | Ch3 binary(6) Purple
28 | OUT_D2-2_3 Ch3DIGIT2-2 | Ch3 binary(5) Grey
29 | OUT_D2-1_3 Ch3 DIGIT2-1 Ch3 binary(4) White
30 | COM_OUT COM_OuUT Black
31 | OUT D1-8 3 Ch3 DIGIT1-8 | Ch3binary(3) | N.O. Brown
32 |OUT_D1-4_3 Ch3 DIGIT1-4 Ch3 binary(2) Red
33 | OUT_D1-2_3 Ch3DIGIT1-2 | Ch3 binary(1) Orange
34 | OUT_D1-1_3 Ch3 DIGIT1-1 Ch3 binary(0) Yellow
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1/0 Terminal Names and Functions

Signal description

. When
No. Terminal name When BCD When Binary Judgment Code Circuit
output is output is outout is color
selected selected seI:cte d
35 | OUT_NUM-8_3 Ch3 OUT number-8 N.O. Green
36 | OUT_NUM-4 3 Ch3 OUT number-4 Blue
37 | OUT NUM-2 3 Ch3 OUT number-2 Purple | PN open
collector output
38 | OUT_NUM-1_3 Ch3 OUT number-1 Grey
39 | COM_OuUT COM_OouT White
40 N.C. Black | Not used
l Output connector 4
Signal description
. When Code
No. Terminal name When BCD When Binary Judgment Circuit
output is output is outbut is color
selected selected seIthe d
1 COM_OuUT COM_OuUT Brown
2 BCD_STROBE4 BCD_strobe output 4 Red
3 | OUT_POLE_4 Ch4 sign N.O. N.O. Orange
4 | OUT_D7-8 4 Ch4 DIGIT7-8 Yellow
5 |OUT_D7-4 4 Ch4 DIGIT7-4 Green
6 |OUT_D7-2 4 Ch4 DIGIT7-2 Blue
7 |OUT_D7-1 4 Ch4 DIGIT7-1 Ch4 binary(24) Purple
8 |OUT_D6-8 4 Ch4 DIGIT6-8 Ch4 binary(23) Grey
9 |OUT_D6-4 4 Ch4 DIGIT6-4 Ch4 binary(22) White
10 | OUT_D6-2_4 Ch4 DIGIT6-2 Ch4 binary(21) Black
- NPN open
11 | OUT_D6-1_4 Ch4 DIGIT6-1 Ch4 binary(20) Brown | .jector output
12 | COM_OUT COM_ouT Red
13 | OUT_D5-8 4 Ch4 DIGIT5-8 Ch4 binary(19) N.O. Orange
14 | OUT_D5-4 4 Ch4 DIGIT5-4 Ch4 binary(18) Yellow
15 | OUT_D5-2 4 Ch4 DIGIT5-2 Ch4 binary(17) Green
16 | OUT_D5-1_4 Ch4 DIGIT5-1 Ch4 binary(16) Blue
17 | OUT_D4-8 4 Ch4 DIGIT4-8 Ch4 binary(15) Purple
18 | OUT_D4-4 4 Ch4 DIGIT4-4 Ch4 binary(14) Grey
19 | OUT_D4-2 4 Ch4 DIGIT4-2 Ch4 binary(13) White
20 | OUT_D4-1_4 Ch4 DIGIT4-1 Ch4 binary(12) Black
21 | COM_OUT COM_OuUT Brown
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1/0 Terminal Names and Functions

Signal description

No. Terminal name When BCD When Binary Ju‘g;::;nt Colde Circuit
output is output is SRR B color
selected selected selected
22 | OUT_D3-8 4 Ch4 DIGIT3-8 | Ch4 binary(11) | N.O. Red
23 | OUT_D3-4 4 Ch4 DIGIT3-4 | Ch4 binary(10) Orange
24 | OUT_D3-2_4 Ch4 DIGIT3-2 Ch4 binary(9) Yellow
25 | OUT_D3-1_4 Ch4 DIGIT3-1 Ch4 binary(8) Green
26 | OUT_D2-8 4 Ch4 DIGIT2-8 Ch4 binary(7) Blue
27 | OUT_D2-4 4 Ch4 DIGIT2-4 | Ch4 binary(6) Purple
28 | OUT_D2-2 4 Ch4 DIGIT2-2 | Ch4 binary(5) Grey
29 | OUT_D2-1_4 Ch4 DIGIT2-1 Ch4 binary(4) White
30 | COM_OuT COM_OUT Black | NpN open
31 | OUT_D1-8 4 Ch4 DIGIT1-8 Ch4 binary(3) N.O. Brown | collector output
32 | OUT_D1-4 4 Ch4 DIGIT1-4 | Ch4 binary(2) Red
33 |OUT D1-2 4 Ch4 DIGIT1-2 | Ch4 binary(1) Orange
34 | OUT_D1-1_4 Ch4 DIGIT1-1 Ch4 binary(0) Yellow
35 | OUT_NUM-8 4 Ch4 OUT number-8 Green
36 | OUT_NUM-4_4 Ch4 OUT number-4 Blue
37 | OUT_NUM-2_4 Ch4 OUT number-2 Purple
38 | OUT_NUM-1_4 Ch4 OUT number-1 Grey
39 | COM_OUT COM_OUT White
40 N.C. Black | Not used

[BCD POLE (sign) output]

OFF: Positive data
ON: Negative data

[BCD DIGIT output]

Outputs the BCD numeric value of each digit. (The decimal point is ignored.)
Negative-true logic ("1" when the NPN open collector output is ON)

Output waiting status (all digits "-"): All digits = 0xB (1011), sign bit =0

Above the plus limit range: All digits = OxF (1111), sign bit =0
Below the minus limit range: All digits = OxF (1111), sign bit = 1

[BCD OUT number output]
The same as terminals N1 to N8 on page 8-20.

[Binary output]

Outputs the measurement value as binary data. The two's complement is output using 25 bits. (The decimal point is

ignored.)

Negative-true logic ("1" when the NPN open collector output is ON)

Output waiting status (all digits "-"): 0x01500000

Above the plus limit range: 0x00AA0000
Below the minus limit range: 0x01560000

[Binary output, OUT number output]

The same as terminals N1 to N8 on page 8-20.

\, Point

The "Display Terminal Status" function is useful in checking the output status. (page 6-44)

8-26
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/O circuit

B LS-9501 (NPN type)

@ Non-voltage input

+5V BV ON voltage 1V or lower
OFF current 0.6 mAor less
A Short-circuit current
L (Typ.) 2mA
Non-voltage
input Poly switch

1N2JID [eulaU|

COM IN

A connection example for an NPN output PLC that is connected to the unit's non-voltage input.

+5V 5V

S

Poly switch

1NOUIO [eusdlu|

PLC (NPN output) Unit's input circuit
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1/0 Terminal Names and Functions

@ NPN open collector output

1kQ

1kQ

3
=S
[
=
>
L
Q.
S
o
<
=

Poly switch

Poly switch

73— —oOutput

Maximum applied voltage | 40 V

Maximum sink current 50 mA

1.0 V or lower (50 mA)

Residual voltage 0.5V or lower (20 mA)

Leak current 0.1 mAor less

COM OUT

A connection example for inputting the unit's NPN output into the PLC via the positive common terminal.

+5V

1kQ

1kQ

HNOUIO [eulBlu|

00—

Poly switch

'y

00—

Poly switch

ouT

—A—

COM

______________

COM(+)

Unit's output circuit

PLC input circuit positive
common terminal

A connection example for inputting the unit's NPN output into the relay.

+5V

1kQ

1kQ

HNOUID [euIB)U|

Z3— 00—

Poly switch

X

23— 00—

Poly switch

ouT

—A—

COM

Y

L

S

Unit's output circuit

8-28
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B LS-9501P (PNP) type

@ Voltage input

A Maximum rated input 26.4V
ON voltage 10.8 V or higher
4.7 kQ
Voltage | ON current (Typ.) 2 mA or more
input Poly switch OFF current 0.6 mAor less

5
=
@
]
S
L
Q.
=
3]
c
=

COMIN O— 10—

Poly switch

A connection example for an PNP output PLC that is connected to the unit's voltage input.

v

Poly switch

5
=
[¢]
@
=]
L
Q.
=
9]
c
=

come)l || f

coMm Poly switch

Unit's input circuit

ouT

PLC (PNP output)
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@ PNP open collector output

BV

6.8 kQ

6.8 kQ

=]
=
@
@
=]
L
Q.
=
o
c
=

VW

Poly switch

X

Output
Poly switch

¢»—JW\—lcom out

Maximum applied voltage

30V

Maximum source current

50 mA

Residual voltage

1.0 V or lower (50 mA)
0.5V or lower (20 mA)

Leak current

0.1 mAor less

A connection example for inputting the unit's PNP output into the PLC via the negative common terminal.

+5V Poly switch
6.8kQ%
= x
sl
E_, 6.8kQ
Q.
5]
<.

Poly switch

COM(-)

______________

Unit's output circuit

00—

ouT

VAYAYA

IN

PLC input circuit negative
common terminal

A connection example for inputting the unit's PNP output into the relay.

+5V Poly switch
6.8kQ%
= ry
8 | >
3 6.8kQ
Q.
a
c.

Poly switch

—{—

ZF— 00 —0————

Unit's output circuit

COM

*

ouT

i

®

Relay

* Make the ground of the external power supply and the ground of the unit's power supply common.
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Il Common for LS-9501/LS-9501P/LS-HA100

@ Analog voltage output/Analog current output

= > Current output
z 47 Q 47Q
D > AVAYAY: 1 Voltage output
Q.
g T oV
Hl CB-BD100
@ Non-voltage input
5V 5V
Poly switch

Non-voltage
input

Poly switch

COM IN

1N2ID [eulay|

Voltage output

Output range

+10.8V
(Measurement value: +10.5 V)

Resolution 2mV
+0.05% of F.S. (F.S. =20V,
Accuracy Accuracy against displayed

value)

Output impedance

Approx. 100 Q

Response delay time

Approx. 2 us (after updating
the measurement value)

Current output

Output range

3.36 to 20.64mA
(Measurement data: 3.6 to
20.4mA)

Resolution 40 pA
+0.25% of F.S.
Accuracy (F.S. = 16 mA; Accuracy

against displayed value)

Matched load

Max. 350 Q

Response delay time

Approx. 20 us (after updating
the measurement value)

ON voltage

1V or lower

OFF current

0.6 mA or less

Short-circuit current
(Typ.)

2 mA

A connection example for an NPN output PLC that is connected to the unit's non-voltage input.

+5V

Poly switch

_>__

Fv

1NOUIO [euBlu|

PLC (NPN output)

Unit's input circuit
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1/0 Terminal Names and Functions

@ NPN open collector output

+5V Maximum applied
-1 CZ— U0 —0 Output voltage 30V
5.1kQ Poly switch Maximum sink current | 30 mA
— Residual voltage 0.5V or less
>
g X
3 5.1 kQ Leak current 0.1 mAor less
o
3
g
COM OUT
Poly switch

A connection example for inputting the unit's NPN output into the PLC via the positive common terminal.

+5V ouT IN .
Z— T —0———0—~/ M\ = -
Poly switch ! |
1kQ E [
5 %__ ; :
g ry e /
3 1kQ
Q.
IS
=2
Z— 00 —o——
Poly switch COM  |COM(+)
Unit's output circuit PLC input circuit positive

common terminal
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@ Insulated condition between each /O circuit
LS-9501 (NPN open collector type)

Analog voltage output

Analog voltage output circuit |

| Analog voltage output circuit Head expansion unit

Analog voltage output 0 V

Analog voltage output
Head expansion unit

Analog voltage output 0 V

Input terminal block input Input circuit | | Input circuit BCD unit Input terminal block input
COM IN | | BCD unit COM IN
Output terminal block output Output circuit | | Output circuit BCD output terminal block output
COM OUT I I BCD unit COM OUT
24 DC (-) va 0

USB port shell and GND

Ethernet port shell 1 i1

Head connector

++7 Internal GND

ENCODER input

_|

Encoder input circuit

RS-232C signal line >—| RS-232C driver circuit

GND of RS-232C ?—Qﬂf\—]

* The Ethernet port shell and the head connector are coupled with the internal GND and the capacitor, respectively.
* RS-232C and ENCODER inputs are insulated from the internal GND.

such as the PC.

24V DC (-), COM_IN, COM_OUT, analog voltage output 0 V, head expansion unit analog

voltage output 0 V, BCD unit COM_IN and BCD unit COM_OUT are not insulated.

Also, 24 V DC (-), the metallic USB port shell and GND are not insulated.

Exercise caution to avoid a potential difference between the common internal terminals
due to the + grounding environment or potential difference between the instruments.

It may result in malfunction of the unit or the external instruments connected to the unit

- LS-9000 Series User’s Manual -
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LS-9501P (PNP open collector type)

Analog voltage output

Analog voltage output circuit |

Head expansion unit

| Analog voltage output circuit Analog voltage output

Analog voltage output 0 V

Head expansion unit

Analog voltage output 0 V

Input terminal block input Input circuit | | Input circuit BCD unit Input terminal block input
COM IN | I BCD unit COM IN
Output terminal block output Output circuit I—« | Output circuit BCD output terminal block output
COM OUT I BCD unit COM OUT
24 DC (-) va T

USB port shell and GND

Ethernet port shell 1 i}

Head connector

ENCODER input Encoder input circuit

_|

RS-232C signal line —| RS-232C driver circuit

GND of RS-232C y—f?ﬂf\—]

~ Internal GND

* The Ethernet port shell and the head connector are coupled with the internal GND and the capacitor, respectively.
* RS-232C and ENCODER inputs are insulated from the internal GND.

such as the PC.

BCD unit is an NPN open collector type.

24V DC (-), COM_IN, analog voltage output 0 V, head expansion unit analog voltage
output 0 V, BCD unit COM_IN and BCD unit COM_OUT are not insulated.

Also, 24 V DC (-), the metallic USB port shell and GND are not insulated.

Exercise caution to avoid a potential difference between the common internal terminals
due to the + grounding environment or potential difference between the instruments.

It may result in malfunction of the unit or the external instruments connected to the unit

8-34
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Encoder input

Electric specifications and input circuit example of encoder input
Encoder input specifications

Encoder input Open collector power voltage s T
channels 24V DC 12V DC 5V DC
Maximum rated input 26.4V DC 13.2V DC 55V DC
Minimum ON voltage 21.6VDC 10.8 v DC 3.5VDC
Equivalent to AM26LS31
Maximum OFF voltage | 3.6 V DC 24V DC 1.0vDC
Minimum ON current 2 mA

The encoder input circuit diagram is common for phase A, phase B, and phase Z.

ENCODER +24 V
220 O ENCODER +12 V
120 Q ENCODER +5V
AN e ENCODER + (Line driver)
Internal i _L ¢ Poly switch
circuit T ~150 Q
AN e ENCODER -
Poly switch

Connection example : When the encoder is an NPN open collector output

Shielded pair of
ENCODER +24V twisted cables
:'-‘\_ _______________ 7‘\ 12|V *
r\/w ENCODER +12V * | '

ENCODER +5V

W ¢ ENCODER +
=

Internal

circuit Poly switch (Line driver)

¢ ouT
. ENCODER - L ./ A-phase/
Poly switch | B
Unit's input circuit L Z-phase
- COM(-)
*12 V are used in this example. Match the power with the 5 V/12 /24 V. Encoder's NPN open

collector output

Connection example : When the encoder is an PNP open collector output

Shielded pair of A-phase/

ENCODER +24V __twisted cables  B-phase/

N '\ Z-phase

rvw ENCODER +12V *

ENCODER +5V

_L % MV = ENCODER +
; =.
T AN '.\‘

Internal

ern: Poly switch 1) ine driver)
circuit

A | COM(+)
il
Poly switch TENCODER ) R S 12V *
Unit's input circuit _l_
- ouT
*12V are used in this example. Match the power with the 5 /12 V//24 V. Encoder's PNP open

collector output
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Connection example : When the encoder is a line driver output

ENCODER +24V
Shielded pair of A-phase/
W FNCODER 12V twisted cables B-phase/ |\7
ENCODER +5V /N Z-phase +
_L VWV i_ ENCODER + . -
Internal Poly switch || ine driver) b Lo
circuit T v Lo
VWV ¢ ENCODER - / \ A-phase/
Poly switch |~ "=~~~ e e B-phase/
Unit's input circuit —  Z-phase -

8-36
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RS-232C

This section describes the RS-232C communication
commands.

RS-232C interface commands..........cccceerrrrrrrerrennnns 9-2
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RS-232C interface commands

RS-232C interface commands

This section describes the commands that may be sent or received on this unit.

Command format

This unit performs the controls specified in the command received from the external instruments, and then returns a
reply command to the external instrument.
A CR (carriage return) is used for separating the received and reply command data.

After switching on the power and RS-232C communication starts, clear the external
device communication buffer. Unnecessary data may be received in the external device
after the power is switched on.

Received command format

BE LU

Main command

Reply command format

B LI e IO 001 [’

The received main command and/or identifier will be appended as the header.
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Reply command format in the event of an error

ERLEELEE

Error code

Main command

Error code Contents
00 Command error
01 Status error
20 Command length error
21 Parameter error
22 Parameter error (OUT number)
23 Parameter error (Measurement target number)
40 Head not connected error
41 Head mismatch error
70 Consistency error in display units
71 Consistency error in setting (Scaling)
72 Consistency error in setting (Calibration)
73 Consistency error in setting (Tolerance setting)
74 Consistency error in setting (Analog scaling)
88 Timeout error
99 Another error

] “Error messages in the RS-232C/display panel” (page A-21)

Jcee-sy
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Measurement value formats

| Sign | Integer part | Decimal point Decimal part

»
|

A

It has a fixed total length of 8 characters. The decimal point counts as one character.
The position of the decimal point differs depending on the setting.
The measurement value will be right-aligned.

It has a fixed total length of 1 character with a + or - sign.

Bl Measurement value format examples

Displayed value Output format
1.23450 +01.23450
-123.450 -0123.450
1.2 +000001.2
-0.120 -0000.120
+OVER +99.99999 (*)
- OVER -99.99999 (*)
-------- -99.99999 (*)

* The position of the decimal point differs depending on the minimum unit display setting. If the minimum display
unit has no decimal point (e.g. 1 ym), the output will be aligned to the right, i.e. “+09999999”.

Setting numeric value formats

| Sign | Value

< » »
< > < >

It has a fixed total length of 7 characters. There is no decimal point.

It has a fixed total length of 1 character with a + or - sign.

Bl Examples of setting numeric value formats

Set numerical value Format
1.23450 +0123450
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Specification of the automatic transmission

* The measurement values will be output without requiring a received command.
* Only the synchronized OUTs will output measurement values.
* No measurement values will be output if there are no synchronized OUTs.

* Measurement values are output in synchronization with the input from the TIMING1 terminal (does not synchronize
with the TIMING input from LS-Navigator2).

\ et °* The measurement control commands cannot be used if the automatic transmission function has
been enabled.
* The trigger logging function cannot be used in LS-Navigator2 if the automatic transmission
function has been enabled.
* Do not confirm the next measurement value while outputting a measurement value from RS-232C.
The measurement value will not be output even if it has been confirmed.

H Output format
The setting can be modified from the “Data transmission mode” in the environment setting.

[[] “Data send mode” (page 7-15)

@ Data transmission mode: OFF
The automatic transmission function will be disabled.

@ Data transmission mode: S1
All confirmed measurement values will be output.

@ Data transmission mode: S2
Of the confirmed measurement values, only those with a judgment result other than GO will be output.

(m] [ ][ | o o . o] P ] P ] o] o] . ][5 [ J (51 0[]

0o : OUT number (01 to 16)

mmmmmmmmm : Measurement value formats

v : Measurement result information (0 =Normal value, 1 = Over-range data, 2 = Output waiting data)
ji - Judgment result (HH/HI/GO/LO/LL/WT)

Jcee-sy
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B When output measurement values in synchronization with the TIMING1 terminal

\ rint Make sure that "Measurement mode = Self timing hold” is not included in the synchronized OUTs.

ON
TIMING1
OFF ! ;
I I
N
[
1 1
1 1
I I
RS-232C data output Measurement
value

@ If Sample hold 2 is not included in the synchronized OUTs
t=T7+7 ms

@ If Sample hold 2 is included in the synchronized OUTs
t=T7+T5+7 ms
T5 : [Sampling frequency] x ([Averaging times] - 1)
T7 : Max 2ms

If the controller is processing commands (such as when communicating with LS-Navigator2) or connected to a display
panel, the response speed may be slower than shown above.

Bl When outputting measurement values using the “Self timing hold” mode

Set the synchronization setting as follows:
* Set the synchronization setting ON for only one OUT.
* Set the measurement mode for the OUT to “Self timing hold”.

The measurement value output will start 5 ms after the values have been confirmed in the “Self timing hold” mode.
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E RS-232C

Nl o|o|=|wn|+| D> 2] x| >N |—|~ |a
ol|© c|lOlVU|lT|V|w|OD<c|—|=|lx|—|E|c|O
Slunlalo]e|wn|-]o]=>]Z]x]|>|N[=[*]—| | |
w4@ABCDEFGHIJKLMNO
2
S m|o|—|[N|m|< |1V~ o SV A~
Sl = s (3[R [~ [+ ] -]\
2= DLE DC1 DC2 DC3 DC4 NAK SYN ETB CAN r_._M SUB ESC \—¢ ;—\ |

o NUL SOH A EOT ENQACK (e H_I S Lot SO A

O|l—|NM [ N|OIN[O|O|<C|O|U|[O ||
Lower bit

ASCII code table
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Measurement control command list

This section describes the details of the measurement control commands that are sent/received by the controller on
the measurement screen (i.e. measurement in progress).

There are two types of measurement control commands: received commands and reply commands. Reply commands
are sent (returned) when the received commands were processed correctly.

The symbols with a background color in the command list are also explained in the table below.

Measurement control command

“Measurement value output (Single)” (page 9-8)

“Measurement value output (Multiple)” (page 9-9)

“Measurement value output (ALL)” (page 9-9)
“Timing ON/OFF (Single)” (page 9-10)

“Timing ON/OFF (Multiple)” (page 9-10)

“Timing ON/OFF (Synchronization)” (page 9-10)
“Auto zero ON/OFF (Single)” (page 9-10)

“Auto zero ON/OFF (Multiple)” (page 9-11)

“Auto zero ON/OFF (Synchronization)” (page 9-11)

“Reset (Single)” (page 9-11)
“Reset (Multiple)” (page 9-11)

“Reset (Synchronization)” (page 9-12)

“Statistics data output” (page 9-12)
“Statistics start” (page 9-12)

“Statistics stop” (page 9-12)

“Statistics clear” (page 9-13)

Bl Measurement value output (Single)
Only outputs a single specified OUT value.

Received command | [M][s][, ][r][ ][o][o][cR]
Reply command | [M][s][ |[m] [m][m] [m] [m] [em] [m] [m] [m] [ ][v][ ][EE[cR]

«[r]: Indicates the output content.

* 0: Measurement value only

* 1: Measurement value + Measurement result information

* 2: Measurement value + Measurement result

 3: Measurement value + Measurement result information + Decision result
Parameter «[o][o]: Indicates the OUT number (01 to 16).

description o [m]|[m][m][m][m][m][m][m][m] : Measurement format is displayed.
| v |: Measurement result information is displayed.

* 0: Normal value

*1: Over range data

* 2: Output waiting data
«[i][i]: Judgement result (HH/HI/GO/LO/LL/WT) is displayed.
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Hl Measurement value output (Multiple)
Outputs the specified OUT values.

Received command | [w][m][., ] [ [ J Gl [ ] () ) I I ) ] 0 T )

[M] (][, | [m] [ ] ] ] o] ][] ] [ | ][ ] 51 5]
Reply command I 3 i iy e o
[ [m] [m] o] (] ][] F] o] ] [, J ] ] [0 T ]

«[r]: Indicates the output content.
* 0: Measurement value only
¢ 1: Measurement value + Measurement result information
¢ 2: Measurement value + Measurement result
* 3: Measurement value + Measurement result information + Judgment result

0000 O 0 ) 6 6 A [ ) A A [ A A - Indicates the OUT specification. Specify

[1] on the OUTPUT for the measurement and judgement result you want to output, and [0]
Parameter on the OUT you do not want to output. The latest OUT number comes to the front.

description Example: If you want to output the measurement and judgement results for OUT1 and OUT
5, specify [1000100000000000].

[m][m][m][m][m] [m][m] : Measurement format is displayed.
*|v|: Measurement result information is displayed.

¢ 0: Normal value

¢ 1: Over range data

* 2: Output waiting data
«[i][i]: Judgement result (HH/HI/GO/LO/LL/WT) is displayed.

Bl Measurement value output (ALL)
Outputs all the OUT measurement values currently in use.

Received command | [M][A][, ]

[m][A]L ] [m] (] ] {m] ][] ] [m] ] [ | [ ] (51 5]
Reply command [ Jm] ] [m] ] [m] (] [m] [m] [m] [ ] [ ]G G-
[ [m] fm] ] ][] o] Fn] ] o] [ ) ] . ] 50 ET ]

+[r]: Indicates the output content.
* 0: Measurement value only
* 1: Measurement value + Measurement result information
* 2: Measurement value + Measurement result
* 3: Measurement value + Measurement result information + Judgment result

[m][m] [m][m][m] [m] [m] [m][m] : Measurement format is displayed.
*| v |: Measurement result information is displayed.

* 0: Normal value

¢ 1: Over range data

* 2: Output waiting data

*[i][i]: Judgement result (HH/HI/GO/LO/LL/WT) is displayed.

Jcee-sy

Parameter
description
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Hl Timing ON/OFF (Single)
Switch ON/OFF one of the timings of specified OUT.

Received command LRl le][e]

Reply command
«[p] : Indicates the ON/OFF specification.
Parameter *0: OFF
description *1: ON

*[o][o]: Indicates the OUT number (01 to 16).

B Timing ON/OFF (Multiple)
Switch ON/OFF the timings of specified OUT.

Received command | [T ][m][. ] o] . ][ [0 [ ][0 ) 6] ] ) ] ) (ST 0 E [ew

Reply command

[T][m][cr]

Parameter
description

«[p] : Indicates the ON/OFF specification.
*0: OFF
*1:ON
GG GGG G - Indicates the OUT specification. Specify

[1] on the OUT whose TIMING you want to switch ON and [0] on the OUT you want to
switch OFF. The latest OUT number comes to the front.

Example: If you want to switch on the TIMING for OUT 1 and OUT 5, specify
[1000100000000000].

Bl Timing ON/OFF (Synchronization)
Switch ON/OFF OUT Timings that have been set to synchronize.

Received command [p]
Reply command (o]
Parameter . @ .: Indicates the ON/OFF specification.
description *0: OFF
*1: ON

Bl Auto zero ON/OFF (Single)
Switch ON/OFF one of the auto zero in specified OUT.

Received command | [z][s][. |[p][. |[o][e][cr]
Reply command
«[p] :Indicates the ON/OFF specification.
Parameter *0: OFF
description *1: ON

+[o][o]: Indicates the OUT number (01 to 16).

9-10
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Il Auto zero ON/OFF (Multiple)
Switch ON/OFF the auto zeros in specified OUT.

Received command

(2] (][, e . ] I i I i T ) D ] i e

Reply command [M]
+[p] : Indicates the ON/OFF specification.
«0: OFF
*1: ON
dpef:?pigg:i 0] O A O A G ] G G G G GG - Indicates the OUT specification. Specify

[1] on the OUT that you want to switch the auto zero ON, and [0] on the OUT that you want
to switch the auto zero OFF. The latest OUT number comes to the front.

Example: If you want to switch ON the auto zero for OUT 1 and OUT 5, specify
[1000100000000000].

H Auto zero ON/OFF (Synchronization)
Switch ON/OFF auto zeros of OUT that have been set to synchronize.

Received command [p]
Reply command | [z][p][cR]
BT *[p] .: Indicates the ON/OFF specification.
description *0: OFF
*1: ON

H Reset (Single)

Reset one of the specified OUT.

Received command | [R][s][. ][o][c]
Reply command | [R][S][cR]
Parameter )
description +[o][o] : Indicates the OUT number (01 to 16).

H Reset (Multiple)
Reset specified OUT.

Received command

I 0 o o o [

Reply command

[R][M][ce]

Parameter
description

LG G G GGG : Indicates the OUT specification. Specify
[1] on the OUT you want to RESET and [0] on the OUT you do not want to RESET. The
latest OUT number comes to the front.

Example: If you want to RESET OUT 1 and OUT 5, specify [1000100000000000].
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B Reset (Synchronization)
Reset OUT that have been set to synchronized.

Received command | [R]
Reply command | [R]
Parameter )
description

B Statistics data output
Outputs the statistics data.

Received command

[o[o][. Jfal[cr]

Reply command

[©]
[©]
[]

EIEEEIEIEEIEIEE

MAX

MIN

AVE

PP

Standard deviation
Count

HH decision count
HI decision count
GO decision count
LO decision count
LL decision count

BIEIEIBEIE]
BIEIEIBEIE]
BlEIEIEIE]

0 | o o o [
EIEEEIEEEEEE
ElEIEIEIRIEIEIBEIEIE]
ElEEIEIRIEIEIBEIEIE]
EIEEEIEIEEIEIEE
EIEIEIEIEIEIEIEIEIE]

[]
=]
=]
=]
=]
=]
=]

Parameter
description

«[a] : Statistics Ch number (1 to 2) are displayed.

o [m][m][m][m][m] [m] [m][m][m] : Indicates the measurement format.

«[n][n][n][n][n][n]: Displays the numbers in 6 integral digits.
Example: If the number is 12, [000012] is output.

B Statistics start

Starts statistics processing.

Received command | [D][s][. |[a]
Reply command | [D]
Parameter ) o
description «[a] : Indicates the statistics Ch number (1 to 2).

H Statistics stop

Stops statistics processing.

Received command | [D][P][, |[2]
Reply command | [D][P]

Parameter
description

«[a]: Indicates the statistics Ch number (1 to 2).

9-12
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B Statistics clear
Clears statistics data.

Received command | [D][a][, ][2]
Reply command | [D][Q]

Parameter
description

Setting control command list

This section describes the details of the setting control commands that are sent/received by the controller on the
measurement screen (i.e. measurement in progress).

There are two types of setting control commands: received commands and reply commands. Reply commands are
sent (returned) when the received commands were processed correctly.

The symbols with a background color in the command list are explained in the table below.

«[a] : Indicates the statistics Ch number (1 to 2).

Control Received command Reply command
Setting save requisition [s][s][. ][b][cR]
Setting save completion check [M] M ]
Program initialization E]E] @E]
Program No. check [P][R][cR] [PI[R][. |[p] [p][cR]
Program switching [P]WI][, I[e][e]cr] [P][w][cR]

Symbol

Destination of the setting value is displayed.
* 0: Settings write area

¢ 1: Active measurement area

¢ 2: Save area

[b]

A
Saving flag is displayed. g
* 0: Not saving 0
* 1: Saving o
[e][p] Program No. (00 to 15) is displayed.

Explanation for operations that take place when each area is selected.

Settings write area Rewrites the values for Settings write area.

When rewriting or reading, the reset process does not take place and therefore there is
no impact on the measurement operation.

Active measurement area  |After rewriting the value for settings write area, the contents of settings write area are
reflected in the active measurement area.

When reflecting the settings, reset process takes place and the active settings change.
When reading the settings, reset process does not take place and therefore there is no
impact on the measurement operation.

When the power is switched off, the reflected settings are erased.

Save area After rewriting the value for settings write area, the contents of settings write area and
save area are reflected in the active measurement area.

When reflecting the settings, reset process takes place and the active settings change.
When reading the settings, reset process does not take place and therefore there is no
impact on the measurement operation.

Even when the power is switched off, the reflected settings are still maintained.

Switching off the power soon after reflecting the operation settings may cause the set data to break down.
If rewriting is done more than 100,000 times, the memory may break down.
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Settings change command list

This section describes the setting change commands that are used for changing the settings.

Settings change command

“Edge detection threshold value” (page 9-15)

“Mask setting” (page 9-16)

“Head setting” (page 9-15
9" (pag ) “No. of edges check count” (page 9-16)

“Focus monitor” (page 9-16)

“Reference head” (page 9-17)

“Measurement types” (page 9-17)
“Edge (Pitch) number” (page 9-17)
“Tilt correction” (page 9-18)
“Median filter” (page 9-18)

“Delay” (page 9-18)

“Setting the measurement target” (page 9-17)

“Calculation method” (page 9-19)
“Filter” (page 9-19)

“Offset” (page 9-20)

“Difference output” (page 9-20)

“OUT setting” (page 9-19
9" (Pag ) “Outlier exclusion function” (page 9-20)

“Abnormal value cancellation” (page 9-21)

“Measurement mode” (page 9-21)

“Self timing period” (page 9-21)

“Reference value mode” (page 9-22)

“Tolerance setting” (page 9-22)
“Threshold value mode” (page 9-22)

“Calibration” (page 9-23)
“OUT scaling” (page 9-23)
“Minimum display unit” (page 9-24)

“Calibration/Scaling” (page 9-23)

“Tolerance mode” (page 9-24)

“Measurement target” (page 9-24)
“Common settings” (page 9-24) “Used OUT” (page 9-25)

“Mutual interference prevention” (page 9-25)
“OUT Synchronization” (page 9-25)

“Group calculation” (page 9-26)
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Settings change command

“Analog output channel” (page 9-27)

“Reference value mode - Analog scaling” (page 9-27)

“Threshold value mode - Analog scaling” (page 9-27)

“Encoder input mode / Points to skip” (page 9-28)
“Encoder TIMING function” (page 9-28)

“Pulse count value preset function” (page 9-28)
“I/0 terminal setting” (page 9-27) “Total judgment output” (page 9-29)

“Strobe output time” (page 9-29)
“Off delay time” (page 9-29)

“No. of control channels” (page 9-29)

“Control channel” (page 9-30)

“Status output” (page 9-30)

“BCD unit settings” (page 9-31)

“Storage target OUT” (page 9-31)

“Data storage” (page 9-31) “Accumulation cycle / Points / NG storage” (page 9-32)

“Storage control method” (page 9-32)

“Statistics processing target OUT” (page 9-33)
“Statistics processing” (page 9-33) “Statistics processing count” (page 9-33)

“Statistics processing control method” (page 9-33)

Hl Head setting

@ Edge detection threshold value

Received command | [s][w][ ][] [7][.J[e][ ][] ][] [. ][a]a][cr]
Reply command | [s][w][, |[H][T][cR]

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

Parameter +[h]: Indicates the head number (1 to 4).

description e[ t]: Indicates the threshold value T1, threshold value T2 selection.
¢ 0: Threshold value T1
e 1: Threshold value T2

+[d][d] : Indicates the edge detection threshold value.
* 00: OFF (Threshold value T1 cannot be set to OFF)
1 to 99: Edge detection threshold value (%)
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@ Mask setting

Received command

Reply command

[sIWI]L [H]M][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
«[h]: Indicates the head number (1 to 4).
| f | : Indicate the function enable flag.
* 0: Invalid
*1: Valid
[s][s][s][s][s][s][s][s] : The format for the set numerical value is displayed.

@ No. of edges check count

Received command

[s)w]L[HI(E]L B[ ][RI L. JFe] el [cr]

Reply command

[s]W]L [H]E][cr]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
«[n] : Indicates the head number (1 to 4).
«[e][e]: Indicates the no. of edges.
* 00: No. of edges check function disabled
* 02 to 31: No. of edges

@ Focus monitor

Received command

I3 | [ e Y i [ Y

Reply command

[sJWILJ[H[F][cR]

Parameter
description

«[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
«[h]: Indicates the head number (1 to 4).
¢ | F|: Indicate the function enable flag.
¢ 0: Invalid
*1: Valid
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Hl Setting the measurement target

@ Reference head

Received command

I8 2 e N =

Reply command

[sIWIL [T [H][cr]

Parameter
description

+[b]: Indicates the destination of the setting value.

* 0: Settings write area

¢ 1: Active measurement area

*2: Save area
«[t][t] : Indicates the measurement target number (01 to 16).
+[h]: Indicates the head number (1 to 4).

@ Measurement types

Received command

[sIWLTML I EIL I E AL B R

Reply command

[sIw]L T[] [er]

Parameter
description

+[b]: Indicates the destination of the setting value.

* 0: Settings write area

* 1: Active measurement area

*2: Save area
«[t][t] : Indicates the measurement target number (01 to 16).
:Indicates the measurement type.

*0: DIA * 4: Position between the transmitter and receiver
*1: T-EDGE ¢ 5: Ultrafine DIA
*2: B-EDGE ¢ 6: Ultrafine GAP

* 3: Select edge (Pitch) number * 7: Center position

@ Edge (Pitch) number

Received command

[s]WIL(T](P][. JEe] LI BT (el fe] @ . JEe][ . J[a] (el a][. ][e] cr]

Reply command

[sIWILJ[T][P][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
 1: Active measurement area
¢ 2: Save area
«[t][t]: Indicates the measurement target number (01 to 16).

«[d][d][d]: Indicates the edge (pitch) number (-31 to +31. It consists of one sign digit and
two numeric digits.).
+[e] : Indicates the edge (pitch) specification.
*0: Edge

* 1: Pitch
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@ Tilt correction

Received command

I3 0l [ e 9 e

Reply command

[sIW]L [T ][er]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
«[t][t]: Indicates the measurement target number (01 to 16).

| f|: Indicate the function enable flag.
¢ 0: Invalid

¢ 1: Valid

@ Median filter

Received command

[s)w]L [T ML 1Ee] L JEE EE . ] ] [cR]

Reply command

[sIW]L [T m][cr]

«[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area

Parameter e 2: Save area
description +[t][t] : Indicates the measurement target number (01 to 16).
«[m] : Indicates the median filter points.
*0: OFF ¢ 2: 15 points
*1: 7 points * 3: 31 points
@ Delay

Received command

[sJwl[.J[7][o] [ Jed . ) [T [ L. ] [a] [d] [d] fa] [cr]

Reply command

[s]w]L. [T ][o][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.

* 0: Settings write area

* 1: Active measurement area

*2: Save area
«[t][t]: Indicates the measurement target number (01 to 16).
«[d][d][d][d]: Indicates the no. of delay points.

*0000: OFF

* 0001 to 1023: No. of delay points
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H OUT setting

@ Calculation method

[s]w][.][o]c][. (e[, J[e](e][. [, ] €[]
Received command {3 e s o O e e
[ ] [ e e e e e e e e ] e D [
Reply command [.][o]

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area
*2: Save area
+[o][o]: Indicates the OUT number (01 to 16).
[M] : Indicates the calculation method.
* 0: Combining calculations
* 1: Average calculation

Parameter * 2: No calculation
description «[t][t]: Indicates the measurement target number (01 to 16).
*| c|: Indicates the calculation factor.
°0:0 *3:+1/3 *6:-1/2
1. +1 e4:+1/4 °7:-1/3
e2:+1/2 *5:-1 *8:-1/4
[l el ] T Ce el el L] e e [E ][] : Indicates the OUT specification.
Specify [1] on the OUT to be used and [0] on the OUT not to be used accordingly. The latest
OUT number comes to the front.
Example: If you want to use OUT 1 and OUT 5, specify [1000100000000000].
@ Filter

Received command

[sIWILJ[AJIVI[. J[ed[. Jfe] o] [ J L. ] ] fw] cr]

Reply command

[sIWILJ[A][v][cr]

Parameter
description

Jcee-sy

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

+[o][o] : Indicates the OUT number (01 to 16).

: Indicates the filter type.

* 0: Moving average

 1: Simple average

«[w][w] : Indicates the averaging count.

*00: Once *04: 16 times ¢ 08: 256 times ¢ 12: 4096 times
*01: Twice ¢ 05: 32 times *09: 512 times ¢ 13: 8192 times
*02: 4 times ¢ 06: 64 times *10: 1024 times *14: 16384 times
*(03: 8 times *(07: 128 times *11: 2048 times ¢ 15: 32768 times
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@ Offset

Received command

[s]w]L. [o][F]L. 1[I L. |[el[e]L. |[SISI[SI (SIS SIS [ cR]

Reply command

[s]W]L. J[o][F][cr]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

+[o][o]: Indicates the OUT number (01 to 16).

. : Indicates the setting value format.

@ Difference output

Received command

[s)w]L.1[e](F]L. 1[e]L. el fe] [ JEE [cR]

Reply command

[s]w]L. J[B][F][cr]

Parameter
description

«[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

+[o][o]: Indicates the OUT number (01 to 16).

| f | :Indicate the function enable flag.
¢ 0: Invalid

*1: Valid

@ Outlier exclusion function

Received command

[s]w]L. (o] (e][. 1[e. ][l fe] [ 1AL JB L. 1B B B ]
LIEIEEEEEEELEEEEEEE SR

Reply command

[s]w]L. J[o][E][cr]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
+[o][o]: Indicates the OUT number (01 to 16).
| f | : Indicate the function enable flag.
* 0: Invalid
*1: Valid
*[x] : Indicates the exclusion method.
* 0: Output waiting
* 1: Hold the previous value
. : Indicates the no. of abnormal value continuation counts (0001 to 4095).

«[s][s][s][s][s][s][s][s]: Indicates the setting value format.
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@ Abnormal value cancellation

Received command

[s]WIL.J[o](A][. ]Ee][. Jfel fe][. JEEIL. ] (6] [l b1 [6][. ] (=] (] [al =]

LEEEEEEEELIEEEEEEEER

Reply command

[s]w][.][o][A][cR]

Parameter
description

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
¢ 2: Save area
+[o][o] : Indicates the OUT number (01 to 16).
e | f |: Indicate the function enable flag.
¢ 0: Invalid
e 1: Valid
«[b][e][b][b]: Indicates the no. of points before cancellation (0000 to 4095).
«[a][a][a][a]: Indicates the no. of points after cancellation (0000 to 4095).

[s][s][s][s][s][s][s][s]: Indicates the setting value format.

@ Measurement mode

Received command

[s]w][.][m][m][. 1[e][. ] [e][el[. ] fm] [m][. ] [d][cr]

Reply command

[s]WIL ] [m]w][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area
*2: Save area
*[o][o] : Indicates the OUT number (01 to 16).
o[m][m] : Indicates the measurement mode.
*00: Normal
*01: Peak hold
* 02: Bottom hold

¢ 3: Peak to Peak hold
* 04: Auto peak hold

* 05: Auto bottom hold

* 06: Auto peak to Peak hold
* 07: Average hold

*08: Sample hold

* 09: Self timing hold

+[d] : Indicates the hold mode (1, 2, 3).

@ Self timing period

Received command

[s]WIL (s (7] Jfed[. Jfed fe] [ ] EE] eI ] (T el

Reply command

[sIWILJ[s][T][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
 1: Active measurement area
¢ 2: Save area
+[o][o] : Indicates the OUT number (01 to 16).
«[t][t][t][t]: Indicates the self timing period (0001 to 9999 ms).

- LS-9000 Series User’s Manual -

9-21

Jcee-sy




ozez-sy E

RS-232C interface comma

nds

H Tolerance setting

@ Reference value mode

[s]w]L.[u]e][. 1[e]L. J[e] ][ I[sIESI[S] S]] (ST [ s cR]

Received command

[s]w][. (s ][], 1[e][. ][el [e][. | [SI SIS 1 SI (ST s (s R

[sJwIL I WL ][ ][l 1B B1 EIE s1 S sd (Rl

[s]W]L [u][P][cr]

Reply command

[sJwl[.][s][o][cr]

[sIW]L L] w][er]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

*[o][o]: Indicates the OUT number (01 to 16).

[s][s][s][s][s][s][s][s]: Indicates the setting value format.

@ Threshold value mode

[sIw]L[H]]L ] L. [l o] | [SI SIS 1 S]] s (s cr]

[sIw]LR]TIL ] L. [l [e] [ 1[I SIS S SI (ST s (s cr]

Received command

[sIw]L. [ J[o][. 1[e] L. ][l [e] [ | [SI ST [S1 S SI [s1 s (s R

[sIw]L L ]L BRI L. el [e] [ I [SIESI[S] 1 SI (ST B (s cr]

[sIWI]L R H][cr]

[sIW]L R ][er]

Reply command

[s]w]L. [ ]o][er]

[sJWIL L [L][eR]

Parameter
description

«[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

«[o][o]: Indicates the OUT number (01 to 16).

«[s][s][s][s][s][s][s][s]: Indicates the setting value format.
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M Calibration/Scaling

@ Calibration

Received command

[][e][@][=][=][=][=][«]
(2] 2] o] ] o] 2] ] e
[][e][e][e][=][=][=][]
(2] (] (2] o] o] [ 2] ] ]
(2] (o] (2] o] o] [ 2] ] ]
[2][e][w] [=][=][] [] ]
ElERENEE
0E0EEam

(@]
2

Reply command L]

¢ 2: Save area

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area

Parameter .
description «[t][t] : Indicates the measurement target number (01 to 16).
+[p] : Indicates the no. of points used.
*0: OFF
¢ 1 to 8: No. of points used
[s][s][s][s][s][s][s][s]: Indicates the setting value format.
@ OUT scaling

Received command

[s]wl[.][s][c][. 1[e][. (o] [el[. ) o]

LIEIGIEEEEEELIEEEEEEEE
LIEIEIEEEEEELEEEEEEEE
LIEIEIEEEEEELEEEEEEEE
LIEIEIEEEEEELEEEEEEEE
LIEIEIEEEEEELEEEEEEEE
LIEIEIEEEEEELEEEEEEEE
LIEIEIEEEEEELEEEEEEEE

LIEIEEEEEEELIEEEEEEE R

Reply command L]

¢ 2: Save area
Parameter

description

*0: OFF

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area

+[o][o] : Indicates the OUT number (01 to 16).
+[p] : Indicates the no. of points used.

¢ 1 to 8: No. of points used

[s][s][s][s][s][s][s][s]: Indicates the setting value format.
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Bl Common settings

@ Minimum display unit

Received command LMV ] 1wl [u]

Reply command [, ][m]

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

Parameter

description «[u][u] : Indicates the minimum display unit.
°00: 0.1 mm *04: 0.00001 mm
*01:0.01 mm °05: 1 um
*02: 0.001 mm *06: 0.1 ym
*03: 0.0001 mm *07:0.01 ym

@ Tolerance mode

Received command [L] [kl ]

Reply command ]

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
e|L|: Indicates the tolerance mode.
* 0: Reference value mode
* 1: Threshold value mode

Parameter
description

@ Measurement target

Received command | [s][w][. J{u][T][. ][I ][] ] ] e[ e e e ] e e e e Ee] e e [

Reply command L]

«[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
dPeasr::ir;)et:ce)'r-l . [t] . [t] [t] : Indicates the measurement target
number specification.
Specify [1] on the measurement target to be used and [0] on the measurement target not to
be used. The latest measurement target number comes to the front.

Example: If you want to use the measurement target 1 and measurement target 5, specify
[1000100000000000]
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@ Used OUT

Received command

I 2 R oo o [ )

Reply command

[s]W]L.J[u][o][cr]

Parameter
description

[b] : Indicates the destination of the setting value.
* 0: Settings write area

* 1: Active measurement area

*2: Save area

G0 G G G G G G G LG : Indicates the OUT specification.

Specify [1] on the OUT to be used and [0] on the OUT not to be used. The latest OUT

number comes to the front.
Example: If you want to use OUT 1 and OUT 5, specify [1000100000000000]

@ Mutual interference prevention

Received command

[sIWIL w1 L B LI el el [l felcr]

Reply command

[s]WIL J[m] L1 ][cr]

Parameter
description

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area
¢ 2: Save area
«[i]: Indicates the mutual interference prevention mode.
*0: OFF
*1: AB-ON
*2: ABC-ON
+[g][g][g][g]: Indicates the head group.
Specify [0] on group A Head, [1] on group B Head and [2] on group C head. The latest Head

number comes to the front.
Example: If Head 1 is group A, Head 2 and head 3 are group B, and Head 4 is group C,

specify [0112].

@ OUT Synchronization

Received command

SN 2 A o o o [

Reply command

[sIWIL (s ][] [er]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

G0 G G G G G G L : Indicates the OUT specification.

Specify [1] on the OUT to be synchronized and [0] on the OUT not to be synchronized. The

latest OUT number comes to the front.
Example: If you want to synchronize OUT 1 and OUT 5, specify [1000100000000000].
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@ Group calculation

Received command

[s1w]L. [e](R]L. 1[e](. ] el [a] el [a]l. ][@][. JE] (] [cr]

Reply command

[sIW]L. [e][R][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

*[a][a][a][a]: Indicates the calculation points.
*0000: OFF
* 0002 to 4095: calculation points

«[Q] : Indicates the calculation contents.

* 0: Maximum value ¢ 2: Maximum - Minimum value
e 1: Minimum value * 3: Average value

«[r][r]: Indicates the group calculation source OUT number (01 to 15).
*The group calculation result will be output to OUT16. You can select from OUT1 to OUT15
for the calculation source OUT.
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H /O terminal setting

@ Analog output channel

Received command

[sIWILJ[A]NIL. Jfe] L. =] [ JEel o] [ ] fwl[cr]

Reply command

[s]WIL J[A][N][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
 1: Active measurement area
*2: Save area
«[a]: Indicates the analog Ch number (1 to 4).
«[o][o] : Indicates the OUT number (01 to 16).
«[w] : Indicates the voltage of output waiting data.

*0:-10.8V «2:0V
*1:+10.8V * 3: Hold the previous value

@ Reference value mode - Analog scaling

Received command

[sIWIL[AI[s][ B =L 1 ST (e

Reply command

[s]w][.][A][s][cr]

Parameter
description

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
+[a] : Indicates the analog Ch number (1 to 4).
+[s][s] : Indicates the analog scaling (Reference value mode).
Values from 00 to 12 correspond to the below.
¢ In case of mm/pum (Unit: ym/V)

*00: 1 *03: 10 »06: 100 »09: 1000 *12: 10000
*01:2 *04: 20 »07: 200 »10: 2000
*02:5 *05: 50 »08: 500 *11: 5000

@ Threshold value mode - Analog scaling

Received command

[sIWLIAFLIEILELIEEEEEEEELEEEEEEE R

Reply command

[sIWILJ[A][T][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area
*2: Save area

+[a] : Indicates the analog Ch number (1 to 4).

[s][s][s][s][s][s][s][s]: Indicates the setting value format.
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@ Encoder input mode / Points to skip

Received command

[s1w]L[E]0 L Ee] [ ] =1L ][] fad fa] [ [cr]

Reply command

[sIW]L [E][1][er]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area

* 1: Active measurement area

*2: Save area

[z] : Indicates the encoder input mode.

*0: 1-phase 1 TM *2:2-phase 2 TM
*1: 2-phase 1 TM ¢ 3: 2-phase 4 TM

«[n][n][n][n]: Indicates the no. of encoder skipping points.
*0000: OFF
» 0002 to 1000: encoder skipping points

@ Encoder TIMING function

Received command

[sIw]LEIFLIEIL ] ]

Reply command

[sIW]L [E][T][cr]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
| f | : Indicate the function enable flag.
¢ 0: Invalid
*1: Valid

@ Pulse count value preset function

Received command

[s1w]L. [P ][e]L. 1[e] L. ][A] L. ] (o] [e] [e] (o] [e] [e] o] [l [p1[e] [e][cr]

Reply command

BiNREIE

Parameter
description

«[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
»2: Save area
*|A|: Indicate the function enable flag.
¢ 0: Invalid
* 1: Valid (Positive-true logic)
* 2: Valid (Negative-true logic)

[e][el[el[e][e][e][p][r][p][p][e] : Indicates the pulse count value (-2147483648 to

+2147483647. It consists of one sign digit and ten numeric digits.).
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@ Total judgment output

Received command

I 2 o o o o [ )

Reply command

[sIWIL T[] [er]

Parameter
description

+[b] : Indicates the destination of the setting value.

* 0: Settings write area
¢ 1: Active measurement area
¢ 2: Save area

G0 G G G G G G G LG : Indicates the OUT specification.

Specify [1] on the OUT to be used and [0] on the OUT not to be used. The latest OUT

number comes to the front.

If you want to use OUT 1 and OUT 5 for the total Judgement, specify [1000100000000000]

@ Strobe output time

Received command

[s]WIL.[s](e][. ][ JE<[cr]

Reply command

[s]W]L. [s][B][cr]

+[b]: Indicates the destination of the setting value.

* 0: Settings write area
* 1: Active measurement area

Parameter e2s
description - >ave area
+[r]: Indicates the strobe output time.
*0:2ms *2:10 ms *4:50 ms *6: 200 ms
*1:5ms *3:20 ms *5:100 ms *7:500 ms
@ Off delay time
Received command | [s][w][, ][o][D][ ][e][ J[¥][cR] 2
7]
Reply command | [s][w][,][o][D][cR] §
(9]
+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
Parameter e2-S
description - >ave area
*|Y|: Indicates the off delay time.
°0:0 *2:5ms *4:20 ms *6: 50 ms *8: 200 ms
*1:2ms *3:10ms *5: Hold *7:100 ms *9: 500 ms

@ No. of control channels

Received command

IR 2 e e | 3

Reply command

[sIWIL V][] [er]

Parameter
description

+[b] : Indicates the destination of the setting value.

* 0: Settings write area
 1: Active measurement area
¢ 2: Save area
+[u] : Indicates the no. of control Ch (2 to 4).
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@ Control channel

Received command

I3 [ o [ 3

Reply command

[sIW]L. (e ][y][er]

Parameter
description

«[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
+[i]: Indicates the control Ch number (1 to 4).
«[o][o]: Indicates the OUT number (01 to 16).

@ Status output

Received command

I3 2 0 e v e = o [

Reply command

[s]w]L. [c][s][er]

Parameter
description

«[b]: Indicates the destination of the setting value.

* 0: Settings write area

* 1: Active measurement area

*2: Save area
*|U]: Indicates the status output Ch number (1 to 4).
*|V|: Indicates the status output function selection.

* 0: Output waiting *4: Check No. of edges: Fail
* 1: Qutlier continue * 5: Stat processing ON
*2: FOCUS ¢ 6: Pulse frequency error

* 3: Insufficient light

+[o][o]: Indicates the OUT number (01 to 16).
«[h]: Indicates the head number (1 to 4).
«[s]: Indicates the statistics processing Ch number (1 to 2).
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@ BCD unit settings

Received command

[sIWL XL RIL X
[ 1Bel[. 1B (. ][el[e][. (el [e][. ]e] [o][. | [e]fo][cr]

Reply command

[sIW]L X[ ][er]

Parameter
description

+[b]: Indicates the destination of the setting value.
* 0: Settings write area

* 1: Active measurement area

¢ 2: Save area

[X]: Indicates the output selection function.

*0: BCD output

 1: Binary output

* 2: Judgment output

[Xr: BCD strobe time

*0:2ms *2:10 ms *4:50 ms *6: 200 ms
*1:5ms *3:20 ms *5:100 ms *7:500 ms

[XJ: OUT selection method

* 0: Controller settings

¢ 1: BCD unit terminal

*[o][o]: Indicates the OUT number (01 to 16).

(Example) Output connector 1: OUT3 Output connector 2: OUT4 Output connector 3:
OUT6 Output connector 4: To specify OUT10, use “03,04,06,10".

Il Data storage

@ Storage target OUT

Received command

N2 0 o o [ )

Reply command

[s]w]L.][e][T][er]

Parameter
description

+[b]: Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
¢ 2: Save area

GO G G GG : Indicates the OUT specification.
Specify [1] on the OUT that is a storage target and [0] on the OUT that is not a storage
target. The latest OUT number comes to the front.
Example: If you want to make OUT 1 and OUT 5 storage targets, specify
[1000100000000000].
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@ Accumulation cycle / Points / NG storage

Received command

[s]w]L. [e](r][. 1[e][. DAL, 1] s] el [e] o] gl [. J[¥][cR]

Reply command

[sIW]L. J[e][P][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area

: Indicates the accumulation cycle.

*00: x1 * 05: x50 *10: 1 sec

°01: x2 * 06: x100 * 11: Timing synchronization

*02: x5 *07: x200 * 12: Storage trigger synchronization
*03: x10 * 08: x500

*04: x20 *09: x1000

«[gl[g]lg]la][g][g]: Indicates the no. of accumulated points (000001 to 400000 points).
«[1]: Indicate the NG storage enable flag.
* 0: Invalid

* 1: Valid

@ Storage control method

Received command

[sIw]L e ] ][ [l L. i [cr]

Reply command

[sIW]L. [e][K][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
* 1: Active measurement area
*2: Save area
«[k]: Indicates the control method.
* 0: Terminal
*1: Command
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B Statistics processing

@ Statistics processing target OUT

Received command

[sIW]L.J[s][o][. JEeI[. J[SIL. JEe] [e] [cA]

Reply command

[s]W]L. ][s][o][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.

* 0: Settings write area

 1: Active measurement area

*2: Save area
+[s]: Indicates the statistics processing Ch number (1 to 2).
«[o][o] : Indicates the OUT number (01 to 16).

@ Statistics processing count

Received command

[s]w][.1[s][P][. 1 [e][. ][a] [a] [a] fa] [a] el [cr]

Reply command

[s]WIL. [s][P][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area
*2: Save area

*[a][a][a][a][a][a] : Indicates the no. of statistics processing points (000002 to 999999
points).

@ Statistics processing control method

Received command

[s]w]L[s]IKIL ][R ] [cR]

Reply command

[s]WIL (s ][K][cr]

Parameter
description

+[b] : Indicates the destination of the setting value.
* 0: Settings write area
¢ 1: Active measurement area
*2: Save area
* |k |: Indicates the control method.
* 0: Terminal
*1: Command
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Setting check command list

This section describes the command format for checking the contents of the settings.

H Head setting

Changes Received command Reply command

Edge detection threshold

value [SIRILIHITILEIL IR E [SIRILIHTIL ) mIL AL )[4 [l <R

[sIRILIMH]MILJER]L. ][]

Mask [sI[RILJ[H] L. (el L. ] ] [cr] [ |[setting value formats |
[ | [Setiing value formats| R

No. of edges check

count [sIRILIMHIEIL B[ ) [cr] [sIRILIHIEIL )L el el [cr]

Focus monitor

[sIRILI0)(F)L ] L. J ] (e

[sIRICIMIEIL )L E <A

B Setting the measurement target

Changes Received command Reply command

Reference head I8 o 2 5 0 X | S A N Y
Measurement types [sIRILITVIL I LB Ed(er] | [sIRICTVIL I E AL B[R]
Edge/Pitch number AROAFEOELDEER ED@%%%%%%DE
Tilt correction [sIRILT]FILIRILE Ed R | [sRICITL I E L 1 (R
Median filter I8 o 5 0 | X | S A 3 0

Delay [sJRIL](][o][. ][ B fed(er] | [s][RIL.I[T][o][. ][ E[. ][] e d] fa] [cr]

l OUT setting

Changes Received command Reply command
_ [T I3 = I e | o | 3 e
Calculation [sIRILI[l(c]l. ][]l ][el el [cr] I 3 o [ e [ e e
(] [ Selestiarget ] ¥
Filter [SIRILI[AIVILBIL el el(cr] | [s][RILIAIIVIL. Ifellol [, JEv][. ] w] fw][cA]
Offset [sIRIL[CI[FIL ). Jfelfel(cr] | [S][RIL.J[o][F]L. I[e][e][. ][Setting vaiue formats ] k]
Difference function [sIRILI[o]FIL Bl el el(cr] | [s][RILIRIFIL. fellell. JEF[cR]
Outlier exclusion [sIRILIIEIL ]Il IEL BT I B B
function [s][RIL.][o][E][. ] [e][. ] [e] [e][cR] . ] [Setting value formats |
[ | [Setiing value formats| R
Abnormal value [sIRIL[J[AIL[eIfe][. IE L. ] (e[ o] [b]
cancellation [sIRILI[e][AlL. ] [e][. ] (el el [cr] [ |[a] ]l a][a] . | [Setting value formats]
[ | [Setiing value formats] [cA]
Hold mode [sIRILJMIMmIL. JEe]L. el el(cr] | [S][RIL.Jm]MIL. fe]le][. ][ml[mi[. | [a][cr]
Self timing period [sIRILIsITIL B el fel(er] | [sIRILIsITIL. el el (. ] Ee] ] ] el <Ay
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H Tolerance setting

Received command

[sIRILJu][P][. J[e][. (el fe][cr]
[s][R]L. (s ]o][. J[e][. (el fe][cr]
[sIRIL WL Jfe][. ][e] fe][cr]

Changes Reply command

[sIR]L.J[u][P][. I[e][o][ . | [Setting vaiue formats] [cr]
[sI[R]L. [s][o][. |[e][o][ . | [Setting value formats] [cr]
[sIR]L [ JWIL. |[e][o][ . | [Setting vaiue formats ] cr]

Reference value

[sIRILMH]H]L. JEe][. (o] fe][cr]
[sIRIL ML JEe]L. ][e] fe][cr]
[sIRIL (o] ] [e]L. ] (el [e] [cr]
[sIRIL L J[LJL. JEe]L. ] o] fo] [cr]

[sI[R]L[H]H]L. I[e][o][ . | [Setting value formats] [cr]
[sIR]L R[] 1[e][o][ . | [Setting vaiue formats] [cr]
[sIR]L.J[L[o][. 1[e] ][ . | [Setting value formats] [
[sIR]L L] I[e][o][ . | [Setting vaiue formats] [cr]

Threshold value

H Calibration/Scaling

Changes Received command Reply command

FRODCLDEELE
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
[, ][Setting value formats] [ , |[Setting value formats
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |

Measurement target
calibration

[sIRILATCe] [ el ] ] e el

[sIRIL (s ][c][.[e]e][. I o]

D | Setting value formats | D | Setting value formats |
[, ][Setting value formats] [ , |[Setting value formats |
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
D | Setting value formats | D | Setting value formats |
[, ][Setting value formats] [ , |[Setting value formats
D | Setting value formats | D | Setting value formats |

Jcee-sy

OUT scaling

[sI[RIL(s][c][. 1 [e][. ] (el [e][cr]

Bl Common settings

Changes Received command Reply command

Minimum display unit | [s][R][. ][m][u][. ] [E][cR] [s][R]J[.][m] U] ] [u] fu] cr]

Tolerance mode [s][RICIMC] ][ ] (o] [cR] [s][RILI[C] ML JEE] cr]

Measurement target RIL] [ 16 RIL] . ] [Measurement target number specification]
Used OUT FROVELDE BRRmEREEE |
Mevenion | EROMDDE® SREOMODELOEEEEE
syncmeasure OUT | SRILEVLER ERLEIL ) EoUTsssmeem

Group calculation [s][R][J[e][R][. ] [e][cr] [s][R][.J[e] (R ][a] fa] fa] fal [ ] [@][. ] [e] [r] [cR]
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H /O terminal setting

Changes

Received command

Reply command

Analog output terminal

et SROENDEDER | EROANCDEDEECDER

e e ™%  FROEELEIEE  |FECOEECEDEEE

e aeane’ ™ FEOEIOECEE | SR S

S o 5 0 [ FROENDEDEEEER

ooocer TIMING SROEFOER FAROEFOER

Pulse count value preset | - o PP EE EROEEC ) =5

Overall judgment AROEEDES RO e

Strobe outputme | S RILSELEE FROEEDES

Off delay time FAROEEOES FROEEOES

No. of control channels @DD@ @DDE

Control channel EROEEDECER |ERONDDEDEER

Staus ouputchamnel | FRDMEFNELEE | FROFNEDEDEDEEDEDES
o FARORNEDEDE

BCD unit settings [SIRILIXITIL ][] [cR] %%%EDE@D

CR

l Data storage

Changes Received command Reply command

Storage target OUT [sI[RIL[e][T]L. ] [e][cr] [s][RI[.][e][T][. | [COUT specification ] [cr|

Accumulation cycle /

fO'“tt,S’NGSWage [sI[RIL1[e][PIL. ] (o] [cr] [sI[RILI[e][PI[. 1 vI L. ][] [e] ] [e [l [l [ 1[E1 (<]
unction

Storage control method | [s][R][ ][c][K][ ][B][cr] [sI[RICIS][K][L ] [K][cR]

B Statistics processing

Changes Received command Reply command

oo FROEEOEDEE  |FROE0DECEE
Statisis processing | g R DB F L EE SEOEFLEEEEEER
Stasics processt | FRDEKLIEE SEOEROEE
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Other commands

Control Received command Reply command
Execute calibration of

light intensity [L][c][](s]L. ][] [cr] (L[] [s][eR]
Initialize calibration of

light intensity (L[]]I ] ] [cr] (L[] [ee]

List of command parameters

Symbol Summary Remarks
Destination of the setting | 0: Settings write area, 1: Active measurement area, 2: Save
[b] value area
E Head number 1to4
m Threshold value T1-T2 0: Threshold value T1, 1: Threshold value T2
selection
EE \I/E:ﬁ‘: detection threshold 00: OFF, 1 to 99%
Function enable flag 0: Invalid, 1: Valid
(EE E E E E E) E Setting value formats It consists of one sign digit and seven numeric digits.
00: No. of edges check function disabled, 02 to 31: No. of
E E No. of edges edges
E Focus range 0to9
Measurement target
01to 16
E E number a
0: DIA, 1: T-EDGE, 2: B-EDGE, 3: Select edge (pitch) number, o
Measurement types 4: Position between the transmitter and receiver, 5: Ultrafine S
DIA, 6: Ultrafine GAP, 7: Center position o
EE@ Edge/Pitch number -31 to +31. It consists of one sign digit and two numeric digits.
[e] Edge/Pitch specification 0: Edge, 1: Pitch
@ Median filter points 0: OFF, 1: 7 points, 2: 15 points, 3: 31 points
E E @ E Delay points 0000: OFF, 0001 to 1023 points
[o][o] OUT number 01to 16
[M] Calculation method 0: Combining calculations, 1: Average, 2: No calculation
. 0: “0”, 1: “+17, 2: “+1/2”, 3: “+1/3”, 4: “+1/4”, 5: “-1”, 6: “-1/2", 7:
Calculation factor “4/3" 8: “A/4”
1: ‘Output’ or 0: ‘Do not output’ is specified for each OUT. Set
mmmmmmmm OUT specification the sequence starting from the younger OUT number.
mmmmmmmm P (Example)To output the values for OUT1 and OUT5, set the
([ OUT specification ] ) parameter as “1000100000000000”.
Filter types 0: Moving average, 1: Simple average
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Symbol Summary Remarks
00: Once, 01: Twice, 02: 4 times, 03: 8 times, 04: 16 times,
Averaging count 05: 32 times, 06: 64 times, 07: 128 times, 08: 256 times, 09:
@@ ging 512 times, 10: 1024 times, 11: 2048 times, 12: 4096 times, 13:
8192 times, 14: 16384 times, 15: 32768 times
Exclusion method 0: Output waiting, 1: Hold the previous value
Abnormal value
continuation count 0001 to 4095
[b][b][b][b] Points before cancellation | 0000 to 4095
@ @ @ @ Points after cancellation 0000 to 4095
00: Normal, 01: Peak hold, 02: Bottom hold, 3: Peak to Peak
hold, 04: Auto peak hold, 05: Auto bottom hold, 06: Auto peak
Hold mode to Peak hold, 07: Average hold, 08: Sample hold, 09: Self
timing hold
@ Hold mode 1,2,3
R E Self timing period 0001 to 9999 ms
o. of points use : , 1 to 8 points
(o] No. of point d 0: OFF, 1 to 8 point:
Minimum displav unit 00: 0.1 mm, 01: 0.01 mm, 02: 0.001 mm, 03: 0.0001 mm, 04:
[u]fu] play 0.00001 mm, 05: 1 ym, 06: 0.1 um, 07: 0.01 um
L olerance mode : Reference value mode, 1: Threshold value mode
Tol d 0: Ref | de, 1: Threshold val d
1 per target: ‘Output’ or 0: ‘Do not output’ is specified for
[t] [t] Measurement target each OUT. Set the sequence starting from the younger
I E number specification measurement target number.

( | Measurement target number specification )

(Example)To output Measurement target 1 and Measurement
target 5, set the parameter as “1000100000000000".

Mutual interference

i ) 0: OFF, 1: AB-ON, 2: ABC-ON
prevention mode
0 per head: Group A, 1: Group B, 2: Group C is specified for
each head. Set the sequence starting from the younger head
[o][9][g][g] Head group number.
(Example)Set the parameter as “0112” is head 1 is A, head 2/3
are B, and head 4 is C.
[a][a][a][q] Group calculation points 0000: OFF, 0002 to 4095 points
@ Group calculation method 0: Maxm."lum value, 1: Minimum value, 2: Maximum - Minimum
value, 3: Average value
Group calculation source 0110 15
A OUTFr:umber *The group calculation result will be output to OUT16. You can
select from OUT1 to OUT15 for the calculation source OUT.
[a] Analog Ch number 1to4
Voltage of output waiting . . . . .
data 0:-10.8V, 1: +10.8 V, 2: 0 V, 3: Hold the previous value
Analog scalin Values from 00 to 12 correspond to the below.
[s1[5] (Refergence ve?lue mode) 00: 1, 01: 2, 02: 5, 03: 10, 04: 20, 05: 50, 06: 100, 07: 200,
08: 500, 09: 1000, 10: 2000, 11: 5000, 12: 10000 [um/V]
. 0: 1-phase 1 TM, 1: 2-phase 1 TM, 2: 2-phase 2 TM, 3:
Z] Encoder input mode 2-phase 4 TM
AEEE entg creocder SKPPING | 0000: OFF, 0002 to 1000 puise

9-38
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RS-232C interface commands

Symbol Summary Remarks
(o] (] [e] (e [e1 (el [e] [e] Pulse count value -2147483648 to +2147483647. It consists of one sign digit and
[e][p][e] ten numeric digits.

([ Pulse count value )

0: Invalid
Pulse count preset 1: Valid( Positive-true logic)
2: Valid( Negative-true logic)
. 0:2ms,1:5ms, 2: 10 ms, 3: 20 ms, 4: 50 ms, 5: 100 ms,
Strobe output time 6: 200 ms, 7: 500 ms
. 0:0,1:2ms, 2: 5ms, 3: 10 ms, 4: 20 ms, 5: Hold, 6: 50 ms,
Off delay time 7: 100 ms, 8: 200 ms, 9: 500 ms
[u] No. of judgment output Ch | 2 to 4
: Judgment output Ch
number To4
Status output Ch number | 1to 4
Status output function 0: Output waiting, 1: Abnormal value continuation, 2: FOCUS,
> oulp 3: Insufficient light volume, 4: No. of edges check NG, 5:
selection o o :
Statistics processing in progress ON, 6: Pulse count preset
BCD unit output function . o .
selection 0: BCD output, 1: Binary output, 2: Judgment value output
. 0:2ms,1:5ms, 2: 10 ms, 3: 20 ms, 4: 50 ms, 5: 100 ms,
BCD strobe time 6: 200 ms, 7: 500 ms
igagglt OUT selection 0: Controller settings, 1: BCD unit terminal
00: x1, 01: x2, 02: x5, 03: x10, 04: x20, 05: x50, 06:
Accumulation cycle x100, 07: x200, 08: x500, 09: x1000, 10: 1 sec, 11: Timing
synchronization, 12: Storage trigger synchronization
[o][g][g]la][g]lg] Storage pts 000001 to 400000 points ?7“,
N
E Control method 0: Terminal, 1: Command S
(@]
Statistics processing Ch
(5] number To2
Statistics processing .
[al[a] (] [al[a][E] count 000002 to 999999 points
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RS-232C interface commands

9-40

Time delay in response when sending and receiving commands

Received Received | i
command command X
/! |
| |
1 1
1 1
1 1
Returned | ./ Returned
command ! command
| AN
1 t 1
—
Command Time delay in response (t)

Measurement control command

t=3ms or less

Request to save the
settings

(*) Depends on where the set value is written

Confirm that saving of the

settings is complete
Measurement control 9 P

t=3ms or less

Initialize the program

t = No. of heads x 250ms + 1800ms or less

Confirm program number

t =3ms or less

Switch program

t = No. of heads x 250ms + 50ms or less

Change settings command

(*) Depends on where the set value is written

Confirm settings command

t=16ms or less

Perform light intensity
calibration

t = No. of heads x 250ms + 4750ms or less

Others
Initialize light intensity

calibration

t = No. of heads x 250ms + 1250ms or less

")

In case of writing the setting range

t=8ms or less

In case of range when in operation setting or range for
save setting

t = No. of heads x 250ms + 50ms or less

If the controller is processing a command (Communicating with LS-Navigator2 e.t.c.), the response speed will be

slower than as indicated in the above table.

The response delay time will be longer than shown above when communicating with LS-Navigator2 or connected to

the expansion unit.

* \When communicating with LS-Navigator2, when the display panel is connected, when CB-EP100 is connected, and

when CB-PN100 is connected: Max. approx. 100 ms
¢ When BCD unit is connected: Max. 10 ms
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Timing Chart

This section describes the measurement mode and the I/O
terminal timing charts.

Measurement OVErVieW.......cccccceeeeerrreemmnneseereeennnnns 10-2
L I e 1Y - 1] £ 10-10
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Measurement overview

Measurement overview

Il Normal

The measurement will be performed continuously, displaying and outputting measurement values at all times.

Normal mode

measurement value RESET process

4 Internal measurement value [
Output waiting ;
HI Setting value \\
\ J—
LO Setting value 4 | )
t
HI Output o?:g
GO Output o%ﬁ -

ON
LO Output OFF

WAITING Output ¥ I

TIMING Output %

RESET Input/ZERO Input ¥

RS-232C OUTPUT/Data storage
Measurement value Measurement value

* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.

* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).

* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [[] “Data send mode” (page 7-15)

* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.

* If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.

« Off delay time can be set for the judgment output. [[] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be controlled from RS-232C, LS-Navigator2, or the display
panel.

yeys bujwny (@)
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Measurement overview

Hl Auto peak hold/Auto bottom hold/Auto peak to Peak hold

Hold mode Measurement value
Auto peak hold Calculates the maximum value of the measurement data.
Auto bottom hold Calculates the minimum value of the measurement data.
Auto peak to Peak hold Calculates the maximum minus the minimum values of the
measurement data.

A Measurement value | ex)Auto Peak hold |
Output waiting /

TIMING Input OV

RESET

RESET Input/ZERO Input [

Judgement Output o?:'; Judgement Judgement N

WAITING Output cor

STROBE Output gpr [ LT MMM nrrrrrinde e

RS-232C OUTPUT/Data storage

Measurement value

* Peak (Bottom/Peak to Peak) will be updated continuously.
* When the TIMING input turns ON, the last measurement value will be held.
¢ In the following cases, the measurement value will remain in the output waiting status until it is confirmed:
* When the power is switched ON / When the setting is modified / When the program No. is changed
*When RESET is input / When ZERO is input
* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.
* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).
* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [[] “Data send mode” (page 7-15)

* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.

¢ If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.

« Off delay time can be set for the judgment output. [T] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.
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Measurement overview

l Peak hold/Bottom hold/Peak to Peak hold/Average hold (Hold 1)

The measurement will be performed for the duration specified by the external TIMING input (sampling cycle). The
measurement values will then be displayed/output.

Hold mode Measurement value

Peak hold Calculates the maximum value during the sampling cycle.
Bottom hold Calculates the minimum value during the sampling cycle.

Peak to Peak hold Calcullates the maximum minus the minimum values during the
sampling cycle.
Average hold Calculates the average value during the sampling cycle.
A Measurement value l_{ ex) Peak hold |
Output waiting /

/

»

t

Sampling ) ) Sampling Sampling
Cycle Sampling Cycle Sampling Cycle Cycle Cycle
ON
TIMING Input - I I
RESET
RESET Input ON 1
OFF
Judgement Output O(ID:II\:I Judgement Judgement Judgement

ON
WAITING Output OFF

ON

STROBE Output - I
RS-232C OUTPUT/Data storage C >—
Measurement value Measurement value Measurement value

* The sampling cycle will be from the rising of the TIMING input to the rising of the next TIMING input.
* When the TIMING input rises, the peak of the last sampling cycle (Bottom/Peak to Peak/Average) will be output.
¢ In the following cases, the measurement value will remain in the output waiting status until it is confirmed:
* When the power is switched ON / When the setting is modified / When the program No. is changed
* When RESET is input / When ZERO is input
* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.
* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).
* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [[] “Data send mode” (page 7-15)

* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.

* If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.

« Off delay time can be set for the judgment output. [T] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.

yeys bujwny (@)
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Measurement overview

Il Peak hold/Bottom hold/Peak to Peak hold/Average hold (Hold 2)

The measurement will be performed for the duration specified by the external TIMING input (sampling cycle). The
measurement values will then be displayed/output.

Hold mode Measurement value
Peak hold Calculates the maximum value during the sampling cycle.
Bottom hold Calculates the minimum value during the sampling cycle.
Peak to Peak hold Calcul_ates the maximum minus the minimum values during the
sampling cycle.

Average hold Calculates the average value during the sampling cycle.

ex) Peak hold |
A Measurement value
Output waiting /

»

t
Sampling Sampling Sampling
Cycle Sampling Cycle Sampling Cycle Cycle Cycle

TIMING Input o0

RESET

ON
RESET Input OFF

Judgement Output OOFE Judgement Judgement Judgement

ON ——
WAITING Output OFF

ON
STROBE Output OFF

RS-232C OUTPUT/Data storage

o> o

Measurement value Measurement value Measurement value

* The sampling cycle will be from the falling of the TIMING input to the rising of the next TIMING input.
* When the TIMING input rises, the peak of the last sampling cycle (/Bottom/Peak to Peak/Average) will be output.
¢ In the following cases, the measurement value will remain in the output waiting status until it is confirmed:
* When the power is switched ON / When the setting is modified / When the program No. is changed
*When RESET is input / When ZERO is input
* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.

* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).

* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [[] “Data send mode” (page 7-15)

* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.

¢ If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.

« Off delay time can be set for the judgment output.[T] “Off-delay time” (page 5-96)

e The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.
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Measurement overview

l Peak hold/Bottom hold/Peak to Peak hold/Average hold (Hold 3)

The measurement will be performed for the duration specified by the external TIMING input (sampling cycle). The
measurement values will then be displayed/output.

Hold mode Measurement value
Peak hold Calculates the maximum value during the sampling cycle.
Bottom hold Calculates the minimum value during the sampling cycle.
Peak to Peak hold Calcullates the maximum minus the minimum values during the
sampling cycle.
Average hold Calculates the average value during the sampling cycle.
A Measurement value
Output waiting /
o~
Sampling Cycle Sampling Cycle
ON
TIMING Input OFF
RESET
RESET Input ON
OFF
Judgement Output O('J:"\i Judgement Judgement Judgement
WAITING Output ON
OFF
ON
STROBE Output OFF
RS-232C OUTPUT/Data storage C
Measurement value Measurement value Measurement value

* The sampling cycle will always be active except while the TIMING input is ON.
* When the TIMING input rises, the peak of the last sampling cycle (/Bottom/Peak to Peak/Average) will be output.
¢ In the following cases, the measurement value will remain in the output waiting status until it is confirmed:
* When the power is switched ON / When the setting is modified / When the program No. is changed
* When RESET is input / When ZERO is input
* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.
* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).
* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [[] “Data send mode” (page 7-15)
* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.
* If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.
« Off delay time can be set for the judgment output.[]] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.

yeys bujwny (@)
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Measurement overview

Il Sample hold (Hold 1)

The measurement value at the instant specified by the external TIMING input will be displayed/output.
A

Output waiting

Measurement value

Y

TIMING Input N

OFF

RESET Input ON
OFF

Judgement Output O("):E Judgement Judgement Judgement

WAITING Output ON
OFF

STROBE Output ON
OFF

RS-232C OUTPUT/Data storage o

Measurement value Measurement value Measurement value

* When the TIMING input rises, the measurement value at that instant will be output.

¢ In the following cases, the measurement value will remain in the output waiting status until it is confirmed:
* When the power is switched ON / When the setting is modified / When the program No. is changed
*When RESET is input / When ZERO is input

* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.

* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).

* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [] “Data send mode” (page 7-15)

* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.

* If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.

« Off delay time can be set for the judgment output. [T] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.

- LS-9000 Series User’s Manual - 10-7

A

Heyo Bujwiy



Measurement overview

l Sample hold (Hold 2)

The measurement will start from the instant specified by the external TIMING input; and the first confirmed
measurement value will be displayed/output.

A Measurement value
Output waiting /-

/

|/

Sampling Sampling Sampling
Cycle Cycle Cycle

ON
TIMING Input OFF

ON
RESET Input opf

Judgement Output O(l):ll\:l Judgement Judgement Judgement

ON
WAITING Output OFF

ON
STROBE Output OFF

RS-232C OUTPUT/Data storage )—
Measurement value Measurement value Measurement value

* The measurement value will be output by sampling the sampling cycle and measurement value from the rising point
of the TIMING signal.

* The sampling cycle will be determined by the filter setting. [[] “Filter” (page 5-38)
* When the power is switched ON / When the setting is modified / When the program No. is changed
* When RESET is input / When ZERO is input
* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.
* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).
* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [[] “Data send mode” (page 7-15)
* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.
* If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.
« Off delay time can be set for the judgment output. [[] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.

yeys bujwny (@)
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Measurement overview

M Self timing hold

The measurement will be triggered by the insertion of a target item into the measurement range. The measurement
values will then be displayed/output.

) Eject the target
Insert the target object object Insert the target object

A

y Y

Output waiting

Internal measurement value

No Internal -
No Internal Internal measurement t
measurement value measurement value value Internal measurement value
; Samplingl 1 Samplingi
ST Time{_ Cycle ST Time_ Cycle
RESET Input N
OFF
JUdgement OUtpUt o?:ll\rl Judgement >< Judgement
WAITING Output N | |—
OFF
ON
STROBE Output - [ M
RS-232C OUTPUT/Data storage
Measurement value Measurement value

* The measurement will be triggered by the change from “Internal measurement value" to “No internal measurement
value" which occurs when the target item is inserted. Subsequently, the measurement values for the averaging count
specified after the set self timing (ST) time will be sampled. The final result will then be held and output.

¢ In the following cases, the measurement value will remain in the output waiting status until it is confirmed:

* When the power is switched ON / When the setting is modified / When the program No. is changed
*When RESET is input / When ZERO is input

* The ON status of each output refers to the status in which the NPN/PNP open collector output is ON.

* The ON status of each input indicates a short-circuit between the COM terminals for LS-9501 (NPN type); and it
indicates a voltage-applied status between the COM terminals for LS-9501P (PNP type).

* The RS-232C output will be synchronized with the TIMING input when the "Data transmission mode" in the
environment setting is set to S1 or S2. [] “Data send mode” (page 7-15)

* The data storage will be saved in synchronization with the TIMING input when the “Accumulation cycle” in the data
storage is set to TIMING synchronization in the common settings.

« If the RESET input is switched ON while the TIMING input is ON, the measurement value will remain in the output
waiting status until the TIMING input is switched OFF.

« Off delay time can be set for the judgment output. [T] “Off-delay time” (page 5-96)

* The TIMING input, RESET input, and ZERO input can be entered from RS-232C, LS-Navigator2, or the display
panel.
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1/0 details

/0 details

Hl Normal mode, Auto peak hold/Auto bottom hold/Auto peak to Peak hold

T1
Measurement value

Output
Judgement Output ) Hold >< ><:> wait?ng Hold

Analog Output
2 @ T8+T1
T3 T3

ON
STROBE1/STROBE2 Output |
OFF

T5

ON
WAITING Output

OFF

T7 T7
T4 T4 T4
oN T .~ T6

TIMING1/TIMING2 input

OFF

T4

ZERO1/ZERO2 ON
RESET1/RESET2 input OFF

T9
T25 | T25
ON
P1to P4
OFF

*1: The measurement value will be held at the value updated after the input response delay time T7 has elapsed after
the TIMING signal input.

*2: Depends on the STROBE output status when the ZERO1/ZERO2/RESET1/RESET2 signal is input.
When the STROBE signal is ON: Holds the value between T3s.
When the STROBE signal is OFF: Maintains the OFF status.

T1: Simple average: Sampling frequency x Averaging count
Moving average: Sampling frequency

T2: Max 30us

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500us

T5: [Sampling frequency] x ([Averaging times]-1)

T6: Max 2 ms (When CB-EP100 or CB-PN100 is connected: Max 4 ms)

T7: Max 2 ms

T8: 200 ms+200 x [No. of head connections] ms

T9: Max 60 ms

T25: 1 ms

yeys bujwny (@)
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1/0 details

Il Normal mode, Auto peak hold/Auto bottom hold/Auto peak to Peak hold (Hold 1 to Hold 3)

Measurement value
Judgement Output

Analog Output

STROBE1/STROBE2 Output OC;':

WAITING Output ON
OFF

TIMING1/TIMING2 input  ©N
OFF

HOLD 1
HOLD 2
HOLD 3

ZERO1/ZERO2 ON
RESET1/RESET2 input OFF

N
P1to P4 °
OFF

Output Output
waiting waiting <
T2 i, T3, T8+T1
T5
T7 T7 T7 T7,
Sampling Cycle Sampling Cycle
Sampling Sampling
Cycle | i Cycle !
Sampling §ampling Sampling Sampling i Sampling Sampling
Cycle | Cycle Cycle T6 Cycle Cycle | Cycle'
‘ T4 ‘ ‘
T9
T25 | T25

* The RESET signal will be enabled regardless of the TIMING ON/OFF status.
*1: The measurement value will be held at the value updated after the input response delay time T7 has elapsed after

the TIMING signal input.

*2: Varies depending on the STROBE output status when the ZERO1/ZERO2/RESET1/RESET2 signal is input.
When the STROBE signal is ON: Holds the value between T3s.

When the STROBE signal is OFF: Maintains the OFF status.

T1: Simple average: Sampling frequency x Averaging count
Moving average: Sampling frequency

T2: Max 30 ps

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 ps

T5: [Sampling frequency] x ([Averaging times]-1)
T6: Max 2 ms (When CB-EP100 or CB-PN100 is connected: Max 4 ms)

T7: Max 2 ms

T8: 200 ms+200 x [No. of head connections] ms

T9: Max 60 ms
T25: 1 ms
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1/0 details

l Sample hold (Hold 1)

T T5+T1 | T8+T1

Internal measurement value :>< | >< >< | >< ><:

Measurement value " "
Judgement Output Output waiting Output waiting

Analog Output

T2, T3 T2

ON
STROBE1/STROBE2 output I_I
OFF

ON
WAITING Output
OFF

T7 T7
T6

ON
TIMING1/TIMING2 input
OFF

T4

ZERO1/ZERO2 ON
RESET1/RESET2 input opp

MAXT9
T25 | T25

ON
P1 to P4
OFF

T1: Simple average: Sampling frequency x Averaging count
Moving average: Sampling frequency

T2: Max 30 ps

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 ps

T5: [Sampling frequency] x ([Averaging times]-1)

T6: Max 2 ms (When CB-EP100 or CB-PN100 is connected: Max 4 ms)

T7: Max 2 ms

T8: 200 ms+200 % [No. of head connections] ms

T9: Max 60 ms

T25: 1 ms

yeys bujwny (@)
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1/0 details

Il Sample hold (Hold 2)

T5

7

T5

T5

-

T8

Internal measurement value

Measurement value

Judgement Output

Output waiting

Output waiting

Analog Output

STROBE1/STROBEZ2 input O\
OFF

T2

T3

T2

T3

ON
OFF

WAITING Output

T7

ON

T6

T7

TIMING1/TIMING2 input
OFF

ZERO1/ZERO2 ON

T4

RESET1/RESET2 input off

T25

T9

T25

P1 to P4

OFF

*1: The TIMING input will be accepted after the RESET time has elapsed.

*2: The TIMING input will be accepted after the program switching time has elapsed.

T1: Simple average: Sampling frequency x Averaging count

Moving average: Sampling frequency

T2: Max 30 ps

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 s

T5: [Sampling frequency] x ([Averaging times]-1)
T6: Max 2 ms (When CB-EP100 or CB-PN100 is connected: Max 4 ms)

T7: Max 2 ms

T8: 200 ms+200 x [No. of head connections] ms

T9: Max 60 ms
T25: 1 ms
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1/0 details

M Self timing hold

Measurement value

Judgement Output

-

Analog Output

STROBE1/STROBE2 output N
OFF

ON
WAITING Output
OFF

With/Without Target "
Without

ZERO1/ZERO2 ON
RESET1/RESET2 input OFF

T5 i T8
‘Output waiting Output waiting
T2 T3
Sampling Sampling
T10; T11_;_ Cycle | T10; T11_; Cycle |

T6

T4

T25

MAXT9

T25

P1to P4 ON
OFF

*1: The TIMING input will be accepted after the RESET time has elapsed.

T2: Max 30 ps

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 ps

T5: [Sampling frequency] x ([Averaging times]-1)
T6: Max 2 ms (When CB-EP100 or CB-PN100 is connected: Max 4 ms)

T7: Max 2 ms

T8: 200 ms+200 x [No. of head connections]ms

T9: Max 60 ms

T10: 2 ms

T11: Self timing period
T25: 1 ms

10-14
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Hl Encoder input

@ Encoder minimum input time (Single-phase [1-phase 1 TM])
MinT12
MinT13 MinT13
ON
Phase A/Phase B/ Phase Z
OFF
@ Encoder minimum input time (2-phase n TM)
MinT14
ON
Phase A
OFF
ON
Phase B/Phase Z
OFF
MinT15 | MinT15 { MinT15 | MinT15
T12: Encoder shortest cycle (Single-phase) 312.5 ns
T13: Minimum input time (Single-phase) 135 ns
T14: Encoder shortest cycle (2-phase n TM) 625 ns
T15: Encoder minimum input time (2-phase n TM) 125 ns
@ Pulse count for 1-phase 1 TM (no dir.)
Counts the rising of phase A.
ON Fy Fy Fy
Phase A
OFF
Count Value
0 1 2 3
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@ Pulse count for 2-phase 1 TM

When phase B
When phase B

Phase A ON
OFF

Phase B ON
OFF

Count Value

is OFF, the count value will be incremented by the rising of phase A.
is OFF, the count value will be decremented by the falling of phase A.

I T s
R R R

@ Pulse count for 2-phase 2 TM

When phase B
When phase B
When phase B
When phase B

Phase A ON
OFF

Phase B ON
OFF

Count Value

is OFF, the count value will be incremented by the rising of phase A.
is OFF, the count value will be decremented by the falling of phase A.
is ON, the count value will be decremented by the rising of phase A.
is ON, the count value will be incremented by the falling of phase A.

JEERREE R R R

0 1 2 3 4 5 6 7 8 7 6 5 4 3 2 1 0

@ Pulse count for 2-phase 4 TM

When phase B is OFF, the count value will be incremented by the rising of phase A.
When phase B is OFF, the count value will be decremented by the falling of phase A.
When phase B is ON, the count value will be decremented by the rising of phase A.
When phase B is ON, the count value will be incremented by the falling of phase A.
When phase Ais ON, the count value will be incremented by the rising of phase B.
When phase Ais ON, the count value will be decremented by the falling of phase B.
When phase A is OFF, the count value will be decremented by the rising of phase B.
When phase A is OFF, the count value will be incremented by the falling of phase B.

Phase A ON

OFF

ON
Phase B
OFF

Count Value

10-16
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@ Phase Z input

Count tRising
OuNtINPUL ling

ON
Phase Z input

OFF

[Preset mode]

count maximum value == = <= — —— ——

=4294967295

Count Value

[Preset mode]
count value

[ZERO reset mode]

count maximum value
=4294967295

Count value

Hl Encoder TIMING input (Pulse frequency error)

Sampling : 3 times

Input Pulse count

|

1

T

Input Encoder TIMING

ON
TIMING
Internal signal
( 9 )OFF

STATUS 1/STATUS 2 ON
(Pulse frequency error)

o

The TIMING input will become ON when the “Skipping” count setting pulse in the encoder setting is input.
*1: If the encoder TIM is put ON multiple times within a sampling frequency. it will be treated as the pulse frequency
error; and the corresponding status signal will be output. (If the status output for the pulse frequency error is set)

The off-delay is disabled.
T1: Sampling frequency

- LS-9000 Series User’s Manual -
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1/0 details

l Statistics processing

1
Measurement value
Judgement Output Hold ‘ Hold Hold ‘
Analog Output :> i >< >< >< ><:
T2 T3, 1 |
STROBE1/STROBEZ2 output O‘;’: 1 |7) | | || | -
I oI ad bk
. ON ‘ )i —
TIMING1/TIMING2 input OFF )
SDO1/SDO2 input N
g T4_, T4 T4
oN .T9 i 9 Ta~i+i=T4
SCLR1/SCLR2 input OFF T9
EEN LT T9
STATUS1/STATUS2 output ON |
(Stat processing) OFF i
Statistic values > by

*1: The statistics processing will end one the specified number of statistics processing data have been accumulated.
The SCLR input will only be accepted while the SDO terminal is OFF.

T1: Simple average: Sampling frequency x Averaging count
Moving average: Sampling frequency

T2: Max 30 ps

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 ps

T7: Max 2 ms

T9: Max 60 ms

H Total judgement output

1721

ON
ouT1 GO
OFF

ON

ouT2 GO
OFF

1721 1721

ON
OuUT3 GO

yeys bujwny (@)

OFF
*1T21

Total judgement output  ON
Go oFr

* The overall judgment will be output based on the judgment result of each OUT before the off delay.
*1: When the off delay is set
T21: When the off delay is set []] “Off-delay time” (page 5-96)
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Il Data storage (Sampling frequency synchronization)

Sampling frequency Storage target Storage target Storage target
Measurement value |
Judgement Output ><j2 X d& ;
Analog Output :> - >< >< ><
STROBE1/STROBE2 ON = =
N ;
output orr — L U ] L
T7 T7
T7
T4 T4
_ ON il -
STEN input - {{ {{
MEM_FULL Output % )) )
(( ( o

STR_CLEAR input N
OFF

*1: The accumulation will stop while the MEM_FULL signal in ON, regardless of the input status of the STEN terminal.

*2: The accumulation will be started if the STEN terminal is ON at the timing when the internal memory has been

T2:
T3:

T4:
T7:
T9:

EEN

cleared.

/

/

- The measurement values will accumulated for each multiple of the accumulation cycle.

- The STR_CLEAR signal will be accepted in the following cases:

- When the STEN signal is OFF
- When MEM_FULL is ON

Max 30 us

T1-T2 (When T1-T2 < [Strobe time])

[Strobe time] (T1-T2 = [Strobe time])

Min 500 ps
Max 2 ms
Max 60 ms
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l Data storage (TIMING synchronization/Storage trigger synchronization)

Sampling frequency Storage object Storage object Storage object
Measurement value — —

Judgement Output :>< X X >
Analog Output - 13 Storage Storage
STROBE1/STROBE2 N~

Output off J L L L L

T7 T7 T7
T4 T4

; ON
STEN input OFF

MEM_FULL output ON
—TURLoURUt e T9 |—; A

4T

STR_CLEAR input ©N
OFF

T7

T4{T4
TIMING1/TIMING2/ oN ==

STR_TRG input oFF L

T7

* The STR_CLEAR signal will be accepted in the following cases:
* When the STEN signal is OFF
*When MEM_FULL is ON
*1: The accumulation will stop while the MEM_FULL signal in ON, regardless of the input status of the STEN terminal.

*2: The accumulation will be started if the STEN terminal is ON at the timing when the internal memory has been
cleared.

T2: Max 30 ps

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 ps

T7: Max 2 ms

T9: Max 60 ms

yeys bujwny (@)
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Hl Group calculation

OUT n measurement value
(Group calculation object)

OUT16 (Group
calculation Output)

ON
STROBE Output OFF

STROBE Output ON
(STROBE of OUT16) OFF

TIMING1/TIMING2 input ©ON
OFF

ZERO1/ZERO2 ON
RESET1/RESET2 input OFF

Group A
T A
Hold (1) @C}( Hold(n) X X X
1)
// Group A calculation output
\
T2 T3
\—lj< 20 [ R I I R
T2 T3
7 R
Ja4
] /) 1 [
\ X
T6
T4

T1: Simple average: Sampling frequency x Averaging count
Moving average: Sampling frequency

T2: Max 30 us

T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (T1-T2 = [Strobe time])

T4: Min 500 us

T6: Max 2 ms (When CB-EP100 or CB-PN100 is connected: Max 4 ms)

T7: Max 60 ms
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B BCD unit
(Example: For OUT1, OUT2 normal output)

Controller T T

ouT1

Measurement value 1-1 1-2 X 3 X 14 X 15 X 16 X 17 )
Judgement output :

Analog output

(Controller output) T2, T3 T2, T3
ON 3

STROBE1 output OFF | | | | | | | | | | |_
ouT2 ; T

Measurement value § i

Judgement output < 21 X 2-2 X

Analog output

(Controller output) T2, T3

ON ‘

TROBE?2 output

S outpu OFE
BCD
out-1 X ouT-2 X OUT-1
IN_NUM input i
T24 T2 To4 PJ

OUT number
(BCD output) ouT-1 ouT-2 >< ouT-1
OUTn 3
Measurement value/ >< 11 >@ 21 >< 22 >< 1-6 ><Z
Binary/Judgement output T2 T2 p) i

BCD output g g = P
( output) T22 | T23 T22 | T23 T22 | T23 Ig
OUTn_BCD_STROBE “1 2 ‘ |_

OFF —mM8M8M8™ —

*1: If the switching timing of the OUT number overlaps with the strobe update timing, the strobe time will be T23 or
less.
*2: STROBE does not become ON until OUT is updated after the switching.
When loading the measurement value immediately after the switching without using STROBE, wait at least
(T24+T2) after the IN_NUM input before you load the value.
» Switching of OUTs using the IN_NUM input is only possible when the OUT selection method has been set to “BCD
unit terminal”.
Read “OUT selection method” (page 5-99) for details.
» Switching of OUT using the IN_NUM input is not possible when the output function has been set to “Judgment
output”.
You can set the corresponding relationships between the STROBE signal outputs from STROBE 1 to 4 and the
OUTs using the display panel or LS-Navigator2.
Read “Output selection function” (page 5-99) for details.
* T23 (BCD strobe time) can be set independently of T3 (Strobe time).
Read “BCD strobe time” (page 5-99) for details.
T1: Simple average: Sampling frequency x Averaging count Moving average: Sampling frequency
T2: Max 30us
T3: T1-T2 (When T1-T2 < [Strobe time])
[Strobe time] (When T1-T2 = [Strobe time])
T22: Max 60us
T23: T1-T2 (When T1-T2 < [BCD strobe time])
[BCD strobe time] (When T1-T2 = [BCD strobe time])
T24:2 ms

yeys bujwny (@)
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l Sampling frequency

units : ps
Mutual interference prevention setting
No. of used OUTs
OFF AB-ON ABC-ON
1to 4 62.5 125 187.5
5t0 12 125 125 187.5
13t0 16 187.5 250 187.5
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This chapter describes the specifications, characteristics
and dimensions of the LS-9000 Series.
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Specifications

Specifications

Controller

Model LS-9501 LS-9501P
No. of connected heads Up to 2 units
Head compatibility Available
Minimum display unit 0.01 um
Display Maximum display unit +99999.99 um ~ £9999.9 mm
LED display POWER ON indicator, ERROR indicator
Encoder input NPN open collector output /.PNP open collector output (5 V/12 V/24 V),
line driver output
Timing 1, 2 input
Auto zero 1, 2 input
Reset 1, 2 input
Input
terminal Storage trigger input
Non-voltage input Voltage input
block Storage enable input
Storage data clear input
Statistics 1, 2 input
Statistics clear 1, 2 input
Program switching input Non-voltage input x 4 inputs Voltage input x 4 inputs
Analog voltage output +10 V x 2 outputs; Output impedance 100 Q
Analog current output 4 to 20 mA x 2 outputs Maximum matched load 350 Q
NPN open collector output x 10 PNP open collector output x 10
General-purpose output (Tolerance judgment output can be | (Tolerance judgment output can be
allocated) allocated)
Output
terminal Status 1, 2 output
Total judgment output
NPN open collector output PNP open collector output
Memory FULL output
Strobe 1, 2 output
1 1 Error output NPN open collector output (N.C.) PNP open collector output (N.C.)

Ethernet interface

1000BASE-T / 100BASE-TX

USB interface

USB2.0 HI-SPEED supported (USB1.1 Full-SPEED compatible)

RS-232C Interface

Measurement data output; Control I/O; Setting change
(Baud rate setting up to 115200 bit/s can be selected)

suoljeoyloadg

Dedicated display panel interface

Up to 4 LS-D1000 units are connectable

Power supply voltage

24V DC £10% Incl. ripple (P-P)

Rating

Maximum current
consumption™

When LS-HA100 is not used : One head: 1.0 A or less
Two heads: 1.4 Aor less

: Three heads: 2.0 Aor less
Four heads: 2.3 Aor less

When LS-HA100 is used

11-2
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Specifications

Model LS-9501 \ LS-9501P
Operating ambient When LS-HA100 is not used : 0 to +50 °C
Environment temperature When LS-HA100 is used :0to+45°C
resistance Operatinq a_mbient 20 to 85% RH (No condensation)
humidity
Weight Approx. 1500 g

- The rating of the NPN open collector output is max. 50 mA (40 V or less) and 1 V or less residual voltage.
- The rating of the PNP open collector output is max. 50 mA (30 V or less) and 1 V or less residual voltage.
- The rating of the non-voltage input is ON voltage 1V or less and OFF current 0.6 mA or less.
- Thee rating of the voltage input is maximum input voltage 26.4 V, minimum ON voltage 10.8 V, and OFF current 0.6
mA or less.
* 1: When connecting display panels or expansion units, add the current consumption for each of those devices.
When connecting LS-9006D or LS-9030D, it will be counted as 2 units.

A

suoneosyloadg
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Specifications

Il LS-9006M/LS-9006/LS-9030M/LS-9030/LS-9120M

Model

LS-9006M
(with monitor)

LS-9006
(without monitor)

LS-9030M LS-9030
(with monitor) (without monitor)

Measurement range

0.04 mm (0.01 mm) to 6 mm

0.3 mm (0.08 mm) to 30 mm

Minimum object
sensitivity

0.04 mm (0.01 mm)

0.3 mm (0.08 mm)

Distance between

the transmitter and 60 £ 5 mm 160 £ 40 mm
receiver
Repeatability +0.03 ym*" + 0.1 um*2
Measurement accuracy + 0.5 ym* + 2 uym*s
Sampling frequency*® 16000 times/sec
Detection 4 mm x5 mm 20 mm x 24 mm
Detection range
of emitting] Minimum
and object 0.04 mm 0.3 mm
receiving | sensitivity
light |Repeatability +0.02 mm*’ +0.2 mm*®
directions :
Sampling 4000 times/sec
frequency
Light source InGaN green LED
Monitor function Available Unavailable Available Unavailable
Operating
ambient 0to+50°C
temperature
Operating
ambient 20 to 85% RH (No condensation)
Environment | humidity
resistance IAn3b|ent Incandescent lamp/Fluorescent lamp: 3000 Ix or less
uminance
Vll?ratlon 10 to 55 Hz, double amplitude 1.5 mm; 2 hrs in X, Y and Z directions
resistance
Impact 15 G/6 ms
resistance
Protective structure IP 67 (including the connector part)
Material Aluminum
Transmitter: Transmitter: Transmitter: Transmitter:
Weight Approx. 130 g Approx. 130 g Approx. 440 g Approx. 440 g

Receiver: Approx. 300 g
Base: Approx. 180 g

Receiver: Approx. 280 g
Base: Approx. 180 g

Receiver: Approx. 500 g
Base: Approx. 430 g

Receiver: Approx. 440 g
Base: Approx. 430 g

The values in the brackets ( ) are for cases where ultrafine mode was used for measuring. For details on the accuracy

of ultrafine mode, contact us.

*1: A £ 20 margin of error when measuring ¢$1.0 mm round bars in the center of the measurement area using outer
diameter mode with the average measurement number set as 2048 times.

*2: A £ 20 margin of error when measuring $10 mm round bars in the center of the measurement area using outer
diameter mode with the average measurement number set as 2048 times.

*3: A £ 20 margin of error when measuring $40 mm round bars in the center of the measurement area using outer
diameter mode with the average measurement number set as 2048 times.

*4: Margin of error when a moving ¢1.0 mm round bar is measured in the 2 mm x 4 mm measurement area using outer

diameter mode.

*5: Margin of error when a moving $10 mm round bar is measured in the 10 mm x 20 mm measurement area using
outer diameter mode.
*6: Margin of error when a moving $40 mm round bar is measured in the 40 mm x 120 mm measurement area using
outer diameter mode.

11-4
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Specifications

LS-9120M

0.8 mm to 120 mm

0.8 mm

400 £ 100 mm

+0.3 um*3
+ 8.0 um*®
16000 times/sec

InGaN green LED
Available

Oto+50°C

20 to 85% RH (No condensation)

Incandescent lamp/Fluorescent lamp: 3000 Ix or less

10 to 55 Hz, double amplitude 1.5 mm;
2 hrsin X, Y and Z directions

15 G/6 ms

A
A

IP 67 (including the connector part)
Aluminum

Transmitter: Approx. 1,800 g
Receiver: Approx. 2,800 g
Base: Approx. 1,600 g

suoneosyloadg

*7: A = 20 margin of error when measuring the outer diameter of $1.0 round bars in the center of the measurement
area with the average measurement number set as 512 times.
*8: A = 20 margin of error when measuring the outer diameter of $10 round bars in the center of the measurement area

with the average measurement number set as 512 times.
*9: The sampling frequency will vary according to the number of OUTs that have been set and the use of the mutual

interference prevention function.
See [T1"OUT setting" (page 5-34), "Interference prevention function" (page 5-73) for details.
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Specifications

Il LS-9006D/LS-9030D

Model LS-9006D LS-9030D
Measurement range 0.04 mm to 6 mm 0.3 mm to 30 mm
Minimum object sensitivity 0.04 mm 0.3 mm
Repeatability +0.03 ym*! + 0.1 ym*?
Measurement accuracy + 0.5 ym*? + 2 ym*
Sampling frequency*® 16000 times/sec
Light source InGaN green LED
Monitor function Unavailable
Operating ambient 0to + 50 °C

temperature

Operating ambient

o .
humidity 20 to 85% RH (No condensation)

Environment

resistance

Ambient luminance Incandescent lamp/Fluorescent lamp: 3000 Ix or less

Vibration resistance 10 to 55 Hz, double amplitude 1.5 mm; 2 hrs in X, Y and Z directions

Impact resistance 15 G/6 ms

Protective structure IP 67 (including the connector part)

Material Aluminum

Weight Approx. 4,800 g Approx. 9,000 g

*1: A £ 20 margin of error when measuring the outer diameter of ¢1.0 mm round bars in the center of the measurement
area with the average measurement number set as 2048 times.

*2: A £ 20 margin of error when measuring the outer diameter of $10 mm round bars in the center of the measurement
area with the average measurement number set as 2048 times.

*3: Margin of error when a moving ¢$1.0 mm round bar is measured in the 2 mm x 2 mm measurement area.

*4: Margin of error when a moving $10 mm round bar is measured in the 10 mm x 10 mm measurement area.

*5: The sampling frequency will vary according to the number of OUTs that have been set and the use of the mutual
interference prevention function.
See [[]"OUT setting" (page 5-34), "Interference prevention function" (page 5-73) for details.

—

suoljeoyloadg

11-6

- LS-9000 Series User’s Manual -



Specifications

Head expansion unit

Model

LS-HA100

No. of connected heads

2 units (Each unit of LS-9006D and LS-9030D equal to 2 units.)

Head compatibility

Available

LED display

POWER ON indicator, ERROR indicator

Analog voltage output

+10 V x 2 outputs; Output impedance 100 Q

Analog current output

4 to 20 mA x 2 outputs Maximum matched load 350 Q

Power supply

Supplied from the controller

Operating
ambient 0to +45°C
Environment temperature
resistance o i
perating o .
ambient humidity 20 to 85% RH (No condensation)
Weight Approx. 600 g

BCD unit

Model CB-BD100
LED display POWER-ON LED
BCD output™ NPN open collector output x 4 channels
Output terminal STROBE output | NPN open collector output x 4 channels
OUT selection NPN open collector output x 4 channels
output

Input terminal

OUT selection
input

Non-voltage input x 4 inputs

Power

supply

Supplied from the controller

Rating

Maximum current
consumption

0.16 Aorless

Environment
resistance

Operating
ambient
temperature

0 to +50 °C

Operating

ambient humidity

20 to 85% RH (No condensation)

Weight

800g

* Only one unit of this product can be connected per controller.

* Rated NPN open collector output: Max. 30 mA (30 V or less), Residual voltage 0.5 V or less

» Rated non-voltage input: ON voltage 1V, OFF current 0.6 mA or less

*1: You can select from "BCD output" (29-bit, signed), "Binary output" (25-bit; negative value = a complement
representation of 2), or "Judgment output".
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Specifications

EtherNet/IP communication unit

Name EtherNet/IP communication unit
Model CB-EP100

EtherNet/IP and displacement meter specific protocol
(Socket communication)

IEEE802.3 (10BASE-T)

Compatible network

Compatible standard IEEE802.3u (100BASE-TX)

Transmission rate 10Mbps (10BASE-T)
100Mbps (100BASE-TX)
EtherNet Transmission STP, or UTP in category 3 or higher (10BASE-T)
medium STP, or UTP in category 5 or higher (100BASE-TX)
Max. cable length 100m (between the controller and EtherNet switch)
Max. number of 4 (10BASE-T)
connection stages*1 2 (100BASE-TX)

Cyclic communication (Implicit message)

Supported functions
Message communication (Explicit message), UCMM and Class3

Number of
. 64
connections
RPI 0.5 to 10000ms (by 0.5ms)
EtherNet/IP .
Cyclic
communication 6000pps
allowable bandwidth
Message UCMM and Class3
communication
Conformance test Version.A9 compatible

LJ-V7000 series controller

Connection ite"2
Connactable units LS-9000 series controller

of
measuring Number of 1
unit connectable units

Link/Activity (LINK/ACT): Green LED
Indicators Module status (MS): Two-color LED (Green/Red)
Network status (NS): Two-color LED (Green/Red)

—
A

2 Power subply voltage DC24V + 10%, ripple (P-P) included
4 PPy 9 (supplied from the measuring unit controller)
§! Maximum current consumption 0.12A orless
% Operating ambient 0to +50°C
Environment temperature
resistance i i
Operatlng_ a.mblent 20 to 85 % RH (No dew condensation)
humidity
Mass Approx. 470 g

*1:When a switching hub is used, the number of units to be connected has no restriction.
*2:The software of the controller must be Ver.3.00 or later.
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Specifications

PROFINET communication unit

Name PROFINET communication unit
Model CB-PN100
Compatible network PROFINET IO communication
Compatible standard IEEE 802.3u™
Transmission rate 100Mbps full duplex (100BASE-TX)
EtherNet icai
Transm'lsswn STP, or UTP cable in category 5e or higher
medium
Max. cable length 100m
Data I/0O communication
Supported functions
Record data communication
Number of
connectable 1
PROFINET IO
controller
PROI':)'NET Update Time 2ms to 2048ms
GSDML Version V2.25
Conformance class Conformance Class A compatible
Conformance test V2.2.4 compatible
version
Compatible LLDP, DCP
protocols
Connection I LJ-V7000 series controller
of Connectable units LS-9000 series controller
measqring Number of 1
unit connectable units
LINK/ACTIVITY indicator(LINK/ACT): Green LED
Indicators System Failure indicator(SF): Red LED
Bus Failure indicator(BF): Red LED
Power supply voltage 24V £ 10% (supplied from the measuring unit controller)
Maximum current consumption 0.12A orless
Mass Approx. 170 g

*1:This machine supports IEEE 802.3u, and it is available to establish the 100Mbps full duplex communication with
AutoNegotiation function, but the AutoCrossOver function and AutoPolaroty function usually-needed for PROFINET
10 specification are not bundled. Select and connect the straight cable and crossing cable to suit to the connecting
Ethernet port.

*2:The software of the controller must be Ver.3.00 or later.
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Specifications

Display panel

Model

LS-D1000

Display interface

Measurement
value display part

Measurement value display: 2-color, 8 digits, 16SEG display

OUT number display: Single color, 2 digits, 7SEG display

Tolerance judgment display: HH, HI, GO, LO, LL, Single-color display
Status output display: TIM, ZERO indicator, Single-color display

Program No.
display part

Single color, 2 digits, 7SEG display

Position monitor
display part

One-dimensional display: 2-color, 32-level display
Two-dimensional display: Single color, 7 x 7 matrix display

Display update
cycle

5 times/sec

Operation input interface part

Numeric keys, Function keys, Lock key, Timing input key, Zero input key,
Reset input key, Enter key, ESC key, Arrow keys ( x 4)

Dedicated display panel connection
port

2

Power supply

Supplied from the controller

Maximum current

Rating - 0.19 Aorless
consumption
Operating
temperature 0 to +50 °C
Environment range
resistance
Operating

humidity range

20 to 85% RH (No condensation)

Protection structure

IP65 (During panel mounting; Front part only)

Weight

Approx. 400 g

11-10
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Specifications

Head cable/Extension cable

Model CB-B3 CB-B10 CB-B5E CB-B10E CB-B20E
Cable type Head cable Extension cable
Cable length 3m 10m 5m 10m 20m
Minimum bend R 22 mm
Protection structure™ IP67 (IEC60529)
PVC

Material (External coat)

Weight

Approx. 250 g

Approx. 750 g

Approx. 400 g

Approx. 800 g | Approx. 1500 g

*1: This is only applicable when connected to the sensor head. However, the connector part on the controller side is

not included.

g™ Extension of the cable: There should be a maximum of two CB-B*E connections, and the total length

should be kept under 30 m.
The cabling can be extended up to 40 m using the 40m connecting unit for cable extension CB-BR01.

Extension cable between the transmitter and receiver

Model OP-87686 OP-87687
Cable length 1m 3m
Minimum bend R 10 mm
Protection structure™ IP67 (IEC60529)
Material (External coat) PVC
Weight Approx. 60 g Approx. 130 g
*1: This is only applicable when both T and R sides are connected.
Dedicated display panel cable
Model OP-87602 OP-87603 OP-87604 OP-87605
Cable length 2m 5m 10 m 20m
Minimum bend R 24 mm
Protection structure Nothing
PVC

Material (External coat)

Weight

Approx. 150 g

Approx. 350 g

Approx. 700 g

Approx. 1400 g

- LS-9000 Series User’s Manual -
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Specifications

LS-H2 (LS-Navigator2) operating system environment

Item

Required environment

Supported OS

Windows 11 Pro
Windows 10*1
Windows 7 (SP1 or later)*2
Windows Vista (SP2 or later)*3
Windows XP (SP3 or later)*4

Supported languages

Japanese, English, German, Chinese (Simplified), Chinese (Traditional)

CPU

Core2Duo 2 GHz or higher

Memory capacity

2 GB or more

L2 cache memory

2 MB or more

Free hard disk space

10 GB or more

Display resolution

XGA (1024x768 pixels) or higher, 256 colors or more

usB

USB2.0 HI-SPEED supported (USB1.1 Full-SPEED compatible)®

PC interface
Ethernet

1000BASE-T / 100BASE-TX™®

**1 : Compatible with each edition of Home, Pro, and Enterprise.

* *2 : Supports all Editions of Home Premium, Professional and Ultimate.

**3 : Supports all Editions of Ultimate, Business, Home Premium and Home Basic.
**4 : Supports Home Edition and Professional Edition.

**5 : Connection via USB hub is not guaranteed.

**6 : Connections via LAN and router are not guaranteed.

11-12
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Specifications

Other options

40m connecting unit for cable extension

Model

CB-BRO1

Function

Communication expansion between the sensor head and controller

Minimum bend R

22 mm

Power supply

Supplied from the controller

Operating ambient temperature 0 to +50 °C
Operating ambient humidity 20 to 85% RH (No condensation)
Protection structure Nothing

Weight Approx. 150 g
Target holder pulley
Model OP-87609 | OP-87684 | OP-=87749 |  OP-87750
Material Aluminum (Main unit), SUS (Pulley part)
Weight Approx. 100 g ‘ Approx. 150 g ‘ Approx. 300 g

Display panel stand

Model OP-87610
No. of mountable display panels 1
Material Steel
Weight Approx. 1500 g

Display panel support

Model OP-87757
No. of mountable display panels 1
Material SuUS
Weight Approx. 250 g

- LS-9000 Series User’s Manual -
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Characteristics

Characteristics

Measurement range and accuracy

Il LS-9006/LS-9006M

Unit: mm

© \
[ S
—C—)
,a O
Receiver Transmitter
+0.5 ym
< | ©
+1.5 ym
) v
4
Il LS-9030/LS-9030M
80 . 8040 Unit: mm
N
&
@ (@
Receiver Transmitter
+2 uym
$5um —— ol o
N ™
10
20

11-14
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Characteristics

Il LS-9120M
Unit: mm
200 ) 200+100
' i
[ce]
Receiver Transmitter
+8 um
+16 ym——
o
N

A

suonesyoadg
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Characteristics

Il LS-9006D
Unit: mm

Zero point*’

180+0.5
©]
O

area 6

Y-axis measurement

area 6 \/\

*1: Zero point is the intersection of the optical center of each X and Y axis measurement range.
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Characteristics

Il LS-9030D
Unit: mm
Zero point*!
@
)
o
o
@
o O
@ _
o O
o
0
Te]
o
+l
o
o
N
@
@
I
145+0.5

A
A

Y-axis measurement
area 30

*1: Zero point is the intersection of the optical center of each X and Y axis measurement range.

suoneosyloadg
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Characteristics

Temperature characteristics

The following shows the typical examples of the temperature characteristics.
H LS-9006/LS-9006M/LS-9006D

Temperature 0°C 10 °C 20°C 30°C 40 °C 50 °C
Drift -0.18 -0.06 0.00 0.08 0.12 0.19
Unit: ym

*When a ¢1 round bar is measured in the center of the measurement area with the measurement target set to "Outer
diameter" (20 °C as reference)

Il LS-9030/LS-9030M/LS-9030D

Temperature 0°C 10 °C 20°C 30°C 40 °C 50 °C
Drift 0.28 0.14 0.00 -0.07 -0.25 -0.4
Unit: ym

* When a $10 round bar is measured in the center of the measurement area with the measurement target set to "Outer
diameter" (20 °C as reference)

H LS-9120M
Temperature 0°C 10 °C 20°C 30°C 40 °C 50°C
Drift 8.0 4.0 0.0 -4.0 -8.0 -12.0

Unit: ym
* When a ¢$40 round bar is measured in the center of the measurement area with the measurement target set to "Outer
diameter" (20 °C as reference)
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MEMO
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State Table

State Table

Display panel Output
Statuses Decision
Meaj:{j;“e"t Decision |SIG1to10 STRB GO FULL STA
(*2)
Test data output in
progress
(Forced output from
terminal) Measurement | Judgment Depends on the test data output
[[] "Display Terminal value result
Status" (page 6-44)
Normal
HI (Reference
value mode)
+ Over-range +OVER HH
(Threshold
value mode)
LO Depends When Depends | Depends
. Overall
Measuring (Reference on the judgment judgment on the on the
- Over-range -OVER | value mode) | Measurement | resultis result measurement | measurement
LL (Threshold value updated (*4) (*5)
value mode)
Output
waiting
———————— All OFF
Calibration of received
light intensity in progress
Updating settings Hold Hold
Error occurring Error
display
All OFF
At power ON (Starting) |  -———-- OFF

*1 o and x in the table have the following meanings. o: Valid, x: Invalid. [Invalid] means that the input will be ignored.

*2 The output content can be specified by the corresponding setting.

*3 It will be £10.8 V if £10.5 V is exceeded.
*4 This output becomes ON when the number of data storage points reaches the storage points.
*5 The output content can be specified by the corresponding setting. [[] "Status output" (page 5-98)

*6 Enabled when the output function is “BCD output” or “Binary output”. N.O. (OFF) for “Judgment output”.
*7 Enabled when the output function is “Judgment output”. N.O. (OFF) for “BCD output” or “Binary output”.

*8 Enabled when the output function is “BCD output” or “Binary output” AND the OUT selection method is “BCD unit

terminal”.

11-20
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State Table

Output

Input (*1)

Analog output
voltage

ERROR (N.C)

ZERO

TIM/RST/
P1 to P4

STEN
STTRG

STCLEAR

SDO

SCLR

Depends on the
output value (*3)

Depends on the
test data output

+10.8V

-10.8V

Depends on the
settings
(0 V/£10.8 V/
Hold the previous
value)

Hold

ON

X
(Auto zero
can be
cancelled)

Value undefined
until measurement
start

OFF

- LS-9000 Series User’s Manual -

11-21

A
A

suoneosyloadg




—
—

suoljeoyloadg

State Table

Output Input
Statuses BINARY/ OUT number
BCD output J”d?_l":let';t fl‘_’tp“t STROBE OUT-NUM selection
value IN-NUM
Test data output in
progress
(For(_:ed output from Depends on the test data output o (*8)
terminal)
] "Display Terminal
Status" (page 6-44)
Normal
+ Over-range
Depends on the When judgment
. Measurement measurement . .
Measuring . result o (*6) o (*8)
- Over-range value (*6) V?J;;e is updated
Judgment
standby
Calibration of received %
light intensity in progress
Updating settings Hold x

Error occurring

At power ON (Starting)

Value undefined until measurement start

*6 Enabled when the output function is “BCD output” or “Binary output”. N.O. (OFF) for “Judgment output”.
*7 Enabled when the output function is “Judgment output”. N.O. (OFF) for “BCD output” or “Binary output”.
*8 Enabled when the output function is “BCD output” or “Binary output” AND the OUT selection method is “BCD unit

terminal”.

11-22
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Dimensions

Dimensions

The CAD data can be downloaded from the KEYENCE web site.

Web page URL: http: //www.keyence.co.jp/cad

Controller

[&—— 888 —»

@

]

i

ﬂq[:lh ==l I

i

iL

178

il

t

[E )| —
e

S8l

o

|

Minimum bend

R22 x

—— (70)
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153.5

Unit: mm

DIN rail
mounting
part

.

35.9

83.3

4xM4 Depth 6.6

]

60

v

80

7'y

14.4

11-23

suoneosyloadg 3
—



Dimensions

Il LS-9006/LS-9006M

Unit: mm
2xM2.5 Effective 12.5 2M2.5 Effective 120
depth 2.5 ]*13 $21.5 depth 2.5 13 $21.5
ae| il
SR sty
4 1A M4 1010 4x94.5 N o
S Rt
[ " o Through-hole Through-hole - 4“1
£ 5 ToRT T —
235 1 it e |
B2 Bt ot
Receiver (Front View) z o 25 . . 0 Transmitter (Front View)
?l] = 4x8 Spot facing ™,
bz 20 | 20| Depth4.5
ﬁi 3=
=
(227)
124.5 *1(17.5) “(23) 32 Measuring area
25— ‘L(ff Kl
| T I = H |
©, 0 VZJ NT 7 ©| ©,
o< s OE <+ 0
— e C )
L K L ! D
i I
\ —J - < 24
+
(85) (30)
3x04 4 (60) 2x¢4
(Mounting hole) 385 \| 325 38 3.5 (Mounting hole)
Code length 400 mm 115 78 25
*1 : When mounting air purge unit
Base 24 *2 : The () value is when it is in the
gl ultrafine mode
= = oo; |
2 ° 5 55—
2xM4 130 40 2xM4
Through-hole 157 70 Through-hole
When removing the TR base
(e}
L [Ted l ] 18
L !
2xM4 104 42.5 47 18 2xM4

Effective depth 2.5 Effective depth 2.5

A

suoneoyloadsg
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Dimensions

Il LS-9030/LS-9030M

Unit: mm
2xM3 2xM3
Effective Effective
depth 3 =% 5 15 15 4xM4 = depth 3
T Effective depth 10
© 2 T : ¥ : 8
© oty ‘ @ . — 9
828 s
© so—eo) § — —4 © o
jo) I =
£ .9
26 827 55 55 J 4x04.5 Through-hole 26
Receiver head (front) é e $8 Spot facing 4.5 Transmitter head (front)
2(34) 109 *1(12) *1(12) 118.5
| Measuring
20 area
[ |
v/
3 g g2
| F S ‘ Ny
\/,II_W_U_ — e} ® —
@ wL .8 l f ®
| ) &8sl
85 .80 | Code length 520 mm
(85) 50 27 160 27 50
3x¢$5.5 3x¢5.5
(Mounting hole) (Mounting hole)
*1 : When mounting the air purge unit
*2 : LS-9030M only
Base 38 *3 : The () value is when it is in the ultrafine mode
© ©
o] [s] [e] o] p
] ° o | o o @ g
— % O o | © O Pr——
2xM4 135 ‘L 135 2xM4
Through-hole 175 N 165 Through-hole
9 (48) 340 335 i

When removing the TR base

N
) rﬁﬂ
=/ i

2xM4 38 113
Effective depth 5

L ‘HJ“

113 38 2xM4
Effective depth 5

vy

A
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Dimensions

H LS-9120M
Unit: mm
4 x M3 4 x M3
Effective depth 6 Effective depth 6
_g’ s 25 25
N EE Ndhid 4 x M4
- [ I [ -
7Y 3 © Effective depth 10 4
= 3]
' : T R S ‘
. ~ J By :
© o
- L A4 I £ —t-—4— - 1 R
j=2}
o|E3 150 15
A4 o2 o 4x¢ 6.5 Through-hole v
<
! 6 2 $14 Spot facing 7 1 -t
_’ ‘_
30.6 P N 30.6
301 30 *1
—pi > <
y 233 R N y ‘ 175 R

120
168
180

R22

0]

(-

|
- .
L)

v
y \ A
\ o ot
200 R Measuring area N
< > Code length 980 mm
Mounting hole < O e 400 >l le > 3x¢7.5
145 15 15 125 Mounting hole
*1: When mounting the air purge unit
Base 55 4xM6
« 288 R 272 > Effective depth 10
A
© M ] o M M o ® M @ °
F— T e ° U J o ® Uo ®
0 A
el ™
S
(705) | ’ 706 | (31.5)
w0 w0
5ol 5ol
v v
T | ,
Y Pl \H ﬂ Lo |l]e Y
A | A
- y
™ ™
o o
132 222 D 222 | 112
4x M4 e h o e N 4x M4
Effective depth 6 Effective depth 6
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Dimensions

Il LS-9006D
Unit: mm
22.5
Measuring position
‘/ )|
5 At aaw =)
R22
@b\
Zero point *2
Air purge unit *1 4 \
M5 Effective depth 8
Screw for mounting fitting ® 4% 7
(Mounting hole)
© ® ol o @ @
® @ ° p ® @
o 9\%/ o Q
1o) o o
9
g5 [T J
I N
N ~
® ® ©
® @ ® ® ® >Q @
G
78 S R22
8 89+0.5
18 180
240
260 1
4 x M6
Effective depth 12 _g)
®
o,
=]
) & | ] 8
N o o @ S
~ alt ® © © ) ?
24 134

*1: When mounting the air purge unit
*2: Zero point is the intersection of the optical center of each X and Y axis measurement range.
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Dimensions

Hl LS-9030D
Unit: mm
36
Measuring position
&
Air purge unit *1 cg)\ R22
Zero point *2 33.9 S
2 x M5 Effective depth 8 )
Screw for mounting fitting
4xo7
A ®| / (Mounting hole)
B o
<
o o
® ® ® ® ® ®
® ® °le !’ 2 ® ©
o @) o ~ 8
o o @
C©
4
o % v o | o \j';
o
S @
& S °
[sp]
®
® ® P\ ® ® q o] ®
69.6
220.4 R22
13 145+0.5
20 255
316
330
4 x M6
Effective depth 12
—r <
; Cim
<
® ® ® )
0
e 20 215

*1: When mounting the air purge unit
*2: Zero point is the intersection of the optical center of each X and Y axis measurement range.
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Dimensions

HMI Display panel

Il LS-D1000
) 168 i Unit: mm
i
=)
L J
: Mounti
18 e 147 > f;"ﬂr;hgk:?;m > bracket - 75 —» 4xM4
M . Depth 8
ounting screw
Y'Yy = 7'y — ol o
: @) [@)
(. It O] = /
G T : f
{ I -
= = 143.6 —

138 ( )i (Dimensions of = o 75

@ OO0 mounting bracket)
— 0000 = X
=cysleisiete =, N
(. OO0 o = @_ o =
v S ) . U O] 1O
< 183 7.9 >rie »—36.6
Panel cut dimensions
< 207 >

— 169 ) ——»

+1

124 g

200

A

suoneosyloadg
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Dimensions

Head expansion unit
H LS-HA100

26.3 <

4
A

A4

v

== =) ° ° @

L

Y

6

11-30

< 150.6 > Unit: mm
i DIN rail
mounting
[¢) o [¢) ¢}
9 part
o o o © /
- o o o o T
Minimum n T
bend R22
o o o o Y 35.9

(70) ——>

2xM4 Depth 6.5

Q000 0Eskd 0000000ke}es | :
U ﬁ oy 1
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Dimensions

BCD unit

Il CB-BD100

Unit: mm

[—51.8 " 13.2 N 150.6 '

!
R
|
o@[

DIN rail

o
w
«@m A
=
[ B [ I
il dl} [ )|
~
© P
[}
[T
o o o o o
[e] [e] o [} o
o o o o o
[¢] [¢] o [0} o
[¢] [e] o] o] o
o o o o o
[e] [e] Q o o
V\
[e.]
w »
@ W —»l
[$)]
(o]

L
D]:

-
ik

L

6 4xM4
Depth 6.5

Iz
G
H 256

O

- i)
13.1
80 “—16.5

A
A
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Dimensions

EtherNet/IP communication unit

26.3 150.6 Unit: mm

N

-

G G /7 o o o o o o o
a DIN rail mounting part

o o o o o o o
o
o
[e] o o o [e] [e] [e] o T
153 ° [e] o o e} [e] o e} o 35.9
[e] o o o [e] [e] [e]

42

6 —T1T U T =
2xM4
Depth 6
([mo e — .,
"1
) 80 165
PROFINET communication unit
26.3‘ 150.6 Unit: mm
Q G /7 o o o o o o o
° DIN rail mounting part

[e] o o o [e] [e] [e]
o
° ]
[e] o o o [e] [e] [e] ", T
153 ° o] o o o o] o] o -~ 35.9
o] o o o o] o] o]

Iz IR

6I—tT1 O | v

2xM4
Depth 6

1132

=y i

x
&~
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Dimensions

Head extension cable

[l Cable between the controller and head CB-B3/CB-B10

hl Unit: mm
55
31 $7.6
/Cable length3m, 10 m 18
32 f-——- e —— Fee———— —- —f—f——f—j 165
I 3

—
13 0 | | 3 ¢

Il Head extension cable CB-B5E/CB-B10E/CB-B20E

Unit: mm
51 97.6 55
Cable length 5m, 10 m, 20 m

14 18
T — 1 4+
165 E,,,,,i,, - ,,7,,,,,3 165
< Lt e 3

CB-B cable side Sensor head side

——c( 1O

H Cable between the transmitter and receiver OP-87686 (1 m cable)/OP-87687 (3 m cable)

Unit: mm

$4.8

/ Cable length 1 m, 3 m

— 4&?, — ] —

[T
T
s

=)
< =
~

_\
N
[T,
[T
|
|

6.7

44.5 51
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Dimensions

40m connecting unit for cable extension

l CB-BR01
< 112.6 > Unit: mm
105 N
& 98 »
A 4 35
A
A
== A
19 ' T y 26
A lfﬁ{
N /| an)
——— W v
35 2x¢3.6
Through-hole
=Y 2
E 1 | J | r SPY
§ 1 Y 15
6 A ,_J 6 R Y
A A

Target holder pulley

Il OP-87609 (For LS-9030)

2x 4.5 Unit: mm
Spot facing ¢7.5, Depth 4.5
A
©
Y
” v
L] ©
T A
” 3
“ 255 | (19.5)
< 64 ,
A A A
ry
a1+ 3
g A A A =
—_ 0 3 )
v 3
@ v 2 gv o 2 &
«© v Q
—— A4 v
v v
A
o 6 )
10.2 | 45 | 13

(55.2) N < 50 N
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Dimensions

W OP-87684 (For LS-9006)

2x¢4.5 Unit: mm
Spot facing ¢7.5 Depth 4.5
[[Il] 2x¢10
| v
el ®
|
L] 1 vy ¥
Eﬂ: [[iﬂj T < 8*‘
125
(10) 225
32,5 R
100°
/‘E’\ fe % >
6 40
(10.5) .
|
. N 7Y 3
A | B _| © - \7
) = K X K
W * v
® @ A =l )
5 & o I T
8 m‘k
> Sl >
| 92| 43 R 13
3 (52.2) R ’ 50
Il OP-87749 (For LS-9030D)
Unit: mm
© ©
Sy LT 1
fb.\/
100° = @
96 3
17 8
36 40 =
15 024 8
024 — 5
S
”

IL]:I 4x¢5.8

N
[

Spot facing $11, Depth 13.5 o 2
~ | @
N~ [ce)

17 @
© N
@ &
N~
24 7
38
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Dimensions

Il OP-87750 (For LS-9006D)

108

Spot facing ¢11,

20

@

J7:N\
Y/

225
(35)_

18 — | _23__

4xp54

Depth 20

Unit: mm
16

o ©

(D ~

= Z

Panel stand

Il OP-87610

//—"‘\g)’

A
A
(

suoneoyloadsg
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U

35

118
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Dimensions

Display panel support

Bl OP-87757
Unit: mm
0\e (a“ge\ = :Azjn‘ttfg hole for
N2 75
_ 3x9585 oo (WO ~ LS-D1000
Mounting hole
NI 28
~| © NS
©
N
U Q
n9
ple @
o (Mov2
) \
63

A

suonesyivadg
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Dimensions
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Measurement Conditions and Measurement Data Flow

Measurement Conditions and Measurement

Data F

low

| Fead processing I

\_

Head 1 measurement

Head 2 measurement

| Setting|theitarget !

—J

Target 1 Target 2

Median

Median

@

a4

Delay processing

Delay processing

(@

£

Target 16

Median

a4

Delay processing

£

Calibration Calibration Calibration
\ — — y, \ — y,
. | || ||
=_= =_=
Measurement target calculation
| OUITf processing I : : :

OuUT1

ouT2

Scaling setting

Scaling setting

@

@

Auto z

]

ro

Auto z

]

ro

(@

(@

Offset

Offset

@

(@

Outlier exclusion

Outlier exclusion

@

@

Abnormal value
cancellation

Abnormal value
cancellation

@z

@z

Difference

Difference

@

@

Hold mode

Hold mode

(@

(@

Tolerance judgment

Tolerance judgment

(]
~ L

(g
~ L

OuUT16

Scaling setting

@

Auto z

[]

ro

(@

Offset

(@

Outlier exclusion

@

Abnormal value
cancellation

@ i@

Difference

@

Hold mode

(@

Tolerance judgment

(]
- L

Total judgement

B8

a4

RS

Measurement value/Judgment output/Analog output/Statistics processing/Data storage
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LS-Navigator2 Saved File List

LS-Navigator2 Saved File List

Files Icons Extension Contents
- [N
Device settinas file | Isus This file contains the information of the device information
g f@f ' settings screen.
AN
Proaram settinas file ISDS This file contains the information of the program settings
9 g = O( P (16 settings in total).
Screen lavout file ‘ - lswl This file contains the layout and display status of the main
y e } ' screen.
AN
Data storage file Isds This file contains the stored data and the program setting

(1 setting) used for the data storage.
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Transition diagram for the display panel operations setting screen

Transition diagram for the display panel
operations setting screen

Use the [FUNC] + [0] keys to transit to the screen below.

HEAD
Select head

HEAD1 to 4
Target head setting

A-4

(Continues)

| |AEDGE-THR
Edge detection threshold

A-THR 1
Setting threshold value 1

A-THR 2
Setting threshold value
2

B MASK
Mask setting

B-0 DISABLE
Disable

B-1 ENABLE
Enable

B-M1
Setting mask position M1

B-M 2
Setting mask position
M2

| |C EDGE-CHK
Check No. of edges

C-0 DISABLE
Disable

C-1 ENABLE
Enable

C-1-EDGE
No. of edges setting

| |DFOCUS-M
FOCUS monitor

D-FOCUS
FOCUS monitor setting
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Transition diagram for the display panel operations setting screen

TARGET TARGET
—1 Select measure — Measure target setting
target (according to the settings of the measure target to use)

A-Oto 3
- |AHEAD — Select the measure target

Select the measure target head head

| |BTYPE
Area type

B-0 DIA
Outer diameter

| |B-1T-EDGE
Top edge

| |B-2B-EDGE
Bottom edge

| |B-3 EP-CALC
Select edge (pitch) number

B-3-0 START

Select the edge/pitch (start) —| (omitted)

B-3-1 END

Select the edge/pitch (exit) —| (omitted)

| |B-4 TR-POS
Tx-Rx Pos

| |B-5UF-DIA
Ultrafine outer DIA

| |B-6 UF-GAP
Ultrafine gap

| |B-7 CENTER
Center position

>

| |CTILT-COR
Tilt correction

C-0 DISABLE
Disable

xipuaddy

C-1 ENABLE
Enable

(Continues)
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Transition diagram for the display panel operations setting screen

(Continues)

A-6

| |DMEDIAN

median

D-0 OFF
OFF

D-1
Times setting for median

| |E DELAY
delay
E-0 DISABLE
Disable
E-1 ENABLE E-1-DLY
Enable Times setting for delay
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Transition diagram for the display panel operations setting screen

ouT
Select OUT

ouT
OUT target setting
(according to the settings of the used OUT)

(Continues)

| |ATGT-CALC
Calculation setting

| |A-0 NO CALC
No calculation

| |A-1 COMBO
Combined calc.

A-1-FOto 7
Select calculation
target and Coefficient

(omitted)

—1A-2 AVERAGE
Average

A-2-A1 to A16
Select calculation
target

(omitted)

| |BOUTLIER
Outlier exclusion function

B-0 DISABLE
Disable

B-1 ENABLE
Enable

B-1-0 WAIT
Exclusion method Output
waiting

(omitted)

B-1-1 HOLD
Exclusion method Prev val
hold

(omitted)

| |CFILTER
filter

C-0 MOV-AVE
Moving average

C-NUM
Averaging times setting

C-1 SMPL-AVE
Simple average

C-NUM
Averaging times setting

| |DDIF-FUNC
Difference function

D-0 DISABLE
Disable

D-1 ENABLE
Enable

| |EA-CANCEL
Abnormal value cancellation

E-O0 DISABLE
Disable
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Transition diagram for the display panel operations setting screen

(Continues)

A-8

- LS-9000 Series User’s Manual -

L E-1-Ato B E-UPPER
E-1 ENABLE Pts before cancellation — Upper limit
Enable )
and Pts after cancellation value
I
E-LOWER
Lower limit
value
| |F OFFSET OFFSET
offset Offset value setting
| |G M-MODE
Measure mode
|| G-0 NORMAL
normal
| |G-1P-HOLD G-HOLD
peak hold Selecting hold mode
| |G-2B-HOLD G-HOLD
Bottom hold Selecting hold mode
| |G-3 PP-HOLD G-HOLD
peak to peak hold Selecting hold mode
| |G-4 AVE-HOLD G-HOLD
Average hold Selecting hold mode
| |G-5S-HOLD G-HOLD
sample hold Selecting hold mode
|| G-6 AP-HOLD
Auto peak hold
| |G-7 AB-HOLD
Auto bottom hold
| |G-8 APP-HOLD
Auto Peak-to-peak hold
G-STIME
| |G-9 ST-HOLD - .
Self-timing hold Self—tlmlng hold period
setting
H TOL
— Tolerance setting
(according to the tolerance mode
selected)
H-STD H-UPPER H-LOWER
L — Lower limit
Ref value High limit value
value
H-HH H-H — Iljt;l\;/er limit
Highest limit High limit value
value
I
H-LL
Lowest limit




Transition diagram for the display panel operations setting screen

| |COMMN
common setting
| |AUSETGT | |A-TGT-1to 16
Setting targets for use Setting targets for use
| |BUSE OUT | |B-OUIT-1to 16
Setting OUTs to be used Setting OUTs to be used
| |CPRV-INT
Interference prevention
| |C-0 DISABLE
Disable
| |C-12-AXIS | |C-HEAD1to 4
AB-ON Group setting
| |C-2 3-AXIS | |C-HEAD1to 4
ABC-ON Group setting
| |DSYNC | |D-OUT-1to 16
Sync setting Select Sync measure OUT
| |ETOL MODE
Select Tolerance mode
E-0 REF
Ref value
E-1 THR
Threshold
| |FUNIT
Setting min display unit
| |G GRP-CALC
Group calculation
G-0 DISABLE
Disable
G-1 ENABLE | |G-1-0UT | |G-1-CALC
Enable Select original calc. OUT Calc. content A
I
G-1-POINTS
Calc. point

(Continues)

xipuaddy
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Transition diagram for the display panel operations setting screen

A-10

L

H STRAGE
Data storage

(Continues)

| |H-0 POINTS
Storage points

| |H-1CYCLE
Storage cycle

| |H-2 CONTROL
Storage control method

H-CTRL
COMMAND

H-CTRL
TERMINAL

_ |H-30UT

Storage target OUT — (omitted)

| |H-4 NG-STRG
NG storage

H-NGSTRG DISABLE
Disable

H-NGSTRG ENABLE
Enable
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Transition diagram for the display panel operations setting screen

|10
Setting I/O terminal
| |ATOTAL-J L .
Setting Total judgement (omitted)
| |BSTROBE
Setting strobe time
| | C OFFDELAY
Setting off-delay time
| |DIO-CH | |D-CH-NUM | |D-CH1to 4
Setting Control Ch No. of control Ch control Ch
| |EANALOG | |E-CH1to 4
Setting analog output term Select analog output channel
| |E-CH1t04-0
Select Output target OUT
| |E-CH1 to 4-1 SCALING - (omitted)
Analog scaling val
|| E-CH1 to 4-2 WAIT-VOL
Vol of output waiting data
| |F STATUS | |F-CH1to 4
Setting status output Select status output Ch
| |F-CH1to 4-0 L .
Output waiting (omitted)
| |F-CH1 to 4-1
Continue outlier
| |F-CH1to4-2
FOCUS
| |F-CH1 to 4-3

Insufficient light

| |F-CH1to4-4
Check No. of edges Fail

>

| |F-CH1to4-5
Stat processing

| |F-CH1 to 4-6
Pulse frequency error

xipuaddy

(Continues)
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Transition diagram for the display panel operations setting screen

| |G ENCODER
Encoder setting

(omitted)

| |G-0 INPUT
Input mode

|| G-1 PRESET
Preset pulse count

|| G-1-0 DISABLE
Preset pulse count

|| G-1-1 ENABLE-P
Positive-true logic

|| G-1-2 ENABLE-N
Negative-true logic

| | G-2 TIM-FUNC
Encoder TIMING func

(omitted)

|| G-3 SAMPLING
Sampling

G-3-0 DISABLE
Disable

G-3-1 ENABLE
Enable

| G-3-SMPL

number of sampling points.

| |HBCDUNIT
BCD unit settings

| |H-0 OUT-FUNC
Output function selection

(Omitted)

| |H-1INPUT
OUT selection method

(Omitted)

H-2 CH
Ch selection

H-2-1to 4
CH1 to CH4

(Omitted)

| |H-3 STROBE
STROBE

(Omitted)

(Continues)
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Transition diagram for the display panel operations setting screen

STAT

Stat process

__|AST-CTRL

Stat control method

A-0 TERMINAL
Terminal

A-1 TERMINAL
command

B ST-NUM
Setting No. of stat proc

__|csTcH

Select stat process Ch

ENV

Environment setting

A PROG-SET
Method to switching the program
setting

A-0 PANEL
Panel/command

A-1 TERMINAL
Terminal

| |BLOCK-SET

Panel lock

B-0 ALL
All

B-1 PART
Part

_|cRs-232C

Setting RS232C

C-BAUD-O to 4
—1 Communication
speed

_|CP-0to4

parity

| |C-SEND-0
Data send mode

(Continue)
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Transition diagram for the display panel operations setting screen

D ETHERNET
ETHERNET

| |D-0 IPCONFIG
Setting at next power ON

D-0-0 BTP->FIX
BOOTP—fix

| |D-0-1 FIXED ID
Fixed IP address

|__|D-0-2 BOOTP
BOOTP

. |D-11IP L .
IP address setting (omitted)

| |D-2 SUBNET-M

Subnet mask setting — (omitted)

| | D-3 GATEWAY

Gateway setting | (omitted)

| |D-4 TCP-PORT

Setting TCP port numbers | (omitted)

| |E PROGRAM
Edit program

E-0 COPY

Copy program — (omitted)

E-O INIT
Initialize program

— (omitted)

| |FBUZZER
Buzzer setting

F-0 DISABLE
Disable

F-1 ENABLE
Enable

APPLY | |EXECUTE
Apply settings Execute
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Troubleshooting

Troubleshooting

If a problem occurs

This section describes the troubles that may occur during the use of this device and their remedies. Make sure to check
the items covered below before calling Keyence.

Trouble

Check item

Remedy

The POWER ON LED
and ERROR LED do
not light after switching
ON the power of the
controller.

Is the power cable connected properly?

Connect the power cable properly.

Are you using a power supply that meets the
specification range?

Be sure to use a power supply that meets
the specification range.

The power to the

controller drops suddenly.

Are instantaneous power interruptions
occurring?

Use a stable power supply with no
instantaneous power interruptions.

Does the capacity of the power supply meet
the specification range?

If the current capacity of the power supply
is insufficient, replace it with a power supply
with a greater capacity.

An error is displayed on
the screen.

Take the necessary measures by following
the instructions in the displayed error
message.

The PC freezes while
using LS-Navigator2.

Does the system environment of the PC
meet the specification range?

Be sure to use it under a system
environment that meets the specifications.

The measurement value
is not displayed.

Is the target located within the measurement
range?

Place the measurement target in the
measurement range correctly.

Is the entire measurement area blocked?

Do not block the point of measurement with
any object other than the measurement
target.

Are the transmitter and receiver mounted in
the correct position?

Mount the transmitter and receiver correctly.

Is the measurement target setting set
correctly?

Set the measurement according to the point
of measurement.

Is there any dust or dirt on the cover glass of
the receiver or transmitter?

Remove the dust or dirt on the cover glass.

Are there any scratches or cracks on the
receiver or transmitter?

Replace the cover glass.

Is timing control set correctly according to
the hold mode setting?

Set the timing control according to the hold
mode setting.

Is the display setting correct?

Check the display setting.

Is there condensation (of dew)?

Make sure to conduct the measurement
under a suitable environment.

>

Is the transmitter’s LED lit?

The light source will need to be replaced if
the wiring is correct.

Contact your nearest KEYENCE office for
repair.

xipuaddy

Is the sensor head connected properly?

Connect the cable properly.

Is the mask setting being used?

Make sure that the measurement area is not
being masked.

Is the length of the cable between the head
and controller 40 m?

Use a 40m cable extension unit if the cable
between the head and controller is 40m
long.
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Troubleshooting

Trouble

Check item

Remedy

The measurement value
display is inconsistent.

Is the averaging count set correctly?

Set the averaging count to an appropriate
value.

Is the target object located within the
measurement area?

Place the measurement target object in the
measurement range correctly.

Is there any dust or dirt on the cover glass of
the receiver or transmitter?

Remove the dust or dirt on the cover glass.

Are there any scratches or cracks on the
cover glass of the receiver or transmitter?

Replace the cover glass.

Are there any dirt, dust, burrs, water
droplets, or oil droplets on the measurement
target?

Remove the dirt, dust, burrs, water droplets
or oil droplets.

Use the abnormal value exclusion function
and/or the no. of edges check function.

Are there water and/or oil droplets in the
operating ambient environment?

Remove the droplets using an air purge, etc.

Is there any mutual interference?

Use the mutual interference prevention
function.

Mount the sensor head in a different
position.

Is there a strong light source near?

Shield off the receiver from the ambient light.

Are there fluctuations in the air?

Minimize the effect of the fluctuations using

the following methods:

* Put a cover over the sensor head.

* Agitate the air between the transmitter and
receiver with a fan, etc.

Is there sufficient amount of light reaching
the receiver?

Check the light volume using the light
amount inspection function.

The measurement value
display is incorrect.

Xipuaddy >

Is there any dust or dirt on the cover glass of
the receiver or transmitter?

Remove the dust or dirt on the cover glass.

Is the measurement target object located
within the measurement range?

Place the measurement target object in the
measurement range correctly.

Is the measurement target object tilted or
displaced?

Place the measurement target object in the
measurement range correctly.

It the outer diameter measurement is being
affected by a tilt, use the tilt correction
function.

Are the transmitter and receiver mounted in
the correct position?

Mount the transmitter and receiver correctly.

Has the calibration been performed
correctly?

Try performing the calibration again.

Are there rapid temperature changes in the
operating ambient environment?

Keep the operating ambient temperature
constant.

Is there sufficient amount of light reaching
the receiver?

Check the light volume using the light
amount inspection function.

Has the received light volume calibration
been performed when the target object is in
the measurement range?

Perform the received light volume calibration
again when nothing is in the measurement
range.

Program No. cannot be
changed.

Is the program switching method set
appropriately?

Enter a setting that is suitable for the
program switching method.

The keys do not work.

Is the key lock ON?

Switch the key lock to OFF.

A-16
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Trouble

Check item

Remedy

The judgment output is
not output correctly.

Is the wiring correct?

Check the wiring using the terminal block
monitor function.

Is the tolerance judgment set correctly?

Ensure that the tolerance mode and
tolerance judgment values are input
correctly.

Is the I/O terminal setting set correctly?

Enter a setting that will yield the desired
output.

The analog output is not
output correctly.

Is the wiring correct?

Check and connect the wiring correctly.

Is the tolerance mode set correctly?

Select a suitable tolerance setting for the
desired output method.

Has the voltage exceeded +10.8 V or fallen
below -10.8 V?

Set the analog scaling correctly according to
the measurement value.

Are you using an oscilloscope and/or a fast-
speed A/D board?

The resolution may be lower for these
instruments. Reduce its influence by
changing the analog scaling.

RS-232C communication
does not work.

Is the communication cable connected
properly?

Connect the communication cable properly.

Is the communication setting set correctly?

Configure the settings such that the
communication specifications of this unit and
the external instrument are the same.

Is the communication program correct?

Verify that commands and delimiters can be
sent/received correctly.

The measurement target
image is not displayed.

Is the camera cable connected properly?

Check the camera cable.
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Error Messages

Error Messages

System error message

System error messages appear when an error causing the measurement to stop has occurred.
If a message prompting you to replace the instrument appears, contact your nearest KEYENCE office.

Error code Displayed content Cause Remedy
0x0020 - There is an abnormality The internal memory of Replace the controller and switch the
0x0026 | in the internal memory of the controller may be power back ON.
controller. malfunctioning. [T “Mounting the Controller” (page 2-15)
Replace the controller and The replaced controller requires an
cycle power. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x0027 There is an abnormality in | The internal timer of Replace the controller and switch the
the internal timer. the controller may be power back ON.
Replace the controller and | malfunctioning. [ “Mounting the Controller” (page 2-15)
cycle power. The replaced controller requires an
inspection and/or a repair. Contact your
nearest KEYENCE office.
0x0028 There is an abnormality in | The RS-232C Replace the controller and switch the
RS-232C communication communication device power back ON.
device of controller. of the controller may be 1] “Mounting the Controller” (page 2-15)
Replace the controller and | malfunctioning. The replaced controller requires an
cycle power. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x0029 There is an abnormality The USB communication Replace the controller and switch the
in USB communication device of the controller may | power back ON.
device of controller. be malfunctioning. 1] “Mounting the Controller” (page 2-15)
Replace the controller and The replaced controller requires an
cycle power. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x002A There is an abnormality in | The Ethernet Replace the controller and switch the
Ethernet communication communication device power back ON.
device of controller. of the controller may be 1] “Mounting the Controller” (page 2-15)
Replace the controller and | malfunctioning. The replaced controller requires an
cycle power. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x002B There is an abnormality The internal device of Replace the controller and switch the
in the internal device of the controller may be power back ON.
controller. malfunctioning. 1] “Mounting the Controller” (page 2-15)
Replace the controller and The replaced controller requires an
cycle power. inspection and/or a repair.
Contact your nearest KEYENCE office.

A-18
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head K.

be disconnected or a

Error code Displayed content Cause Remedy
0xA180 - Failed in communicating The connector in between Confirm the connection in between the
0xA181 | with head expansion unit. | the head expansion unit head expansion unit controller and turn
Confirm the connection controller connection on the power again. If the abnormality
and turn on the power is faulty, or the internal persists, change the head expansion unit
again. If the abnormality components of the head and turn on the power again.
persists, change the head | expansion unit may be [[J “Connecting the controller and the
expansion unit and then broken down. expansion unit” (page 2-24)
switch the power back ON. The replaced head expansion unit
requires inspection and/or repair.
Contact your nearest KEYENCE office.
0x0040 - There is an abnormality There may be a data Replace the controller and switch the
0x0045 | in the internal data of abnormality due to noise, power back ON.
0x0060 - controller. or a component inside [ “Mounting the Controller” (page 2-15)
0x0061 | Replace the controller and | the controller may be The replaced controller requires an
cycle power. malfunctioning. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x0046 - There is an abnormality There may be settings Return the controller to default settings
0x0047 | in the setting data of data abnormality due to and turn on the power again. If the
controller. a power-off while writing abnormality persists, change the
settings data, noise and/or | controller and turn on the power again.
the battery life of the back- | [T] “All Setting Initialization Screen”
up battery. (page 3-14)
The replaced controller requires
inspection and/or repair. Contact your
nearest KEYENCE office.
0x0K20 - There is an abnormality The internal memory Replace the head and switch the power
0x0K22 | in the internal memory of | of Head K may be back ON.
head K. malfunctioning. [ “Mounting the Head” (page 2-2)
Replace the head K and The replaced head requires an
cycle power. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x0K23 - There is an abnormality The internal device of Head | Replace the head and switch the power
0x0K24 | in the internal device of K may be malfunctioning. back ON.
head K. ] “Mounting the Head” (page 2-2)
Replace the head K and The replaced head requires an
cycle power. inspection and/or a repair. Contact your
nearest KEYENCE office.
0x0K40 - There is an abnormality There may be a data Replace the head and switch the power
0x0K42 | in the internal memory of abnormality due to back ON.
0x0K60 head K. electrical noise, or a ] “Mounting the Head” (page 2-2) A
Replace the head K and component inside Head K | The replaced head requires an
cycle power. may be malfunctioning. inspection and/or a repair. Contact your
nearest KEYENCE office. z
0x0K80 Failed in initializing the The head cable may Check the connection between the head §
o
X

Confirm the connection or
replace the cables, and
cycle power.

If the abnormality persists
after replacing the cable,
replace Head K and then

switch the power back ON.

component inside Head K
may be malfunctioning.

and the controller, replace the cable, and
then switch the power back ON.

If the error persists after replacing the
cable, replace Head K and then switch
the power back ON.

] “Connecting the head and the
controller” (page 2-22)

[ “Mounting the Head” (page 2-2)

The replaced head requires an
inspection and/or a repair. Contact your
nearest KEYENCE office.
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Error code

Displayed content

Cause

Remedy

0x0K81 -
0x0K82

Failed in communicating
with head K.

Confirm the connection or
replace the cables, and
cycle power.

If the abnormality persists
after replacing the cable,
replace Head K and then
switch the power back ON.

The head cable may

be disconnected or a
component inside Head K
may be malfunctioning.

Check the connection between the head
and the controller, replace the cable, and
then switch the power back ON.

If the error persists after replacing the
cable, replace Head K and then switch
the power back ON.

] “Connecting the head and the
controller” (page 2-22)

] “Mounting the Head” (page 2-2)

The replaced head requires an
inspection and/or a repair. Contact your
nearest KEYENCE office.

0x0K83

Temporary blackout of
head K was detected.
The system will be
rebooted.

Electrical noise may have
entered Head K.

Take the necessary measures to prevent
noise from entering the head, and then
switch the power back ON.

0x8180

Failed in communicating
with the expansion unit.
Confirm the connection,
and cycle power.

If the abnormality persists,
replace the expansion unit
and switch the power back
ON.

The cable connection
between the connector
connecting the expansion
unit and the controller may
be broken, or a component
inside the expansion unit
may be malfunctioning.

Check the connection between the
expansion unit and the controller, and
then switch the power back ON.

If the abnormality persists, replace the
expansion unit and switch the power
back ON.

The replaced expansion unit requires an
inspection and/or a repair.

Contact your nearest KEYENCE office.

K: Head number is recorded.
Example: In case of 0x0K20, if an error occurs at No. 3, 0x0320 is displayed.

* When a system error occurs, the error output (Normal close) will become ON.
* If an error message other than the above appears, contact your nearest KEYENCE office.
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Error messages in the RS-232C/display panel

Error messages only appear on the display monitor. They do not appear on the LS-Navigator2 screen.
The controller will continue to function normally as these are not system errors of the controller.

“_»

In the table below, the interfaces in which each of the error codes appear are marked with “o”.

- . Remedies
Error Displayed RS- Display . .
code content GRS 232C Panel pr?wded i
display panel
0000 Command This error will be displayed when a command Use a command
error not included in the command list is being o - defined in the
transmitted via RS-232C communication. command list.
0001 Status error This error will be displayed when the Retry the
operation performed on the display panel or communication
the command sent via RS-232C cannot be making sure that the
processed. The following status are possible: controller is able to
* The settings were reflected while the accept commands.
controller was calibrating the light volume.
* The settings were reflected while the 5 o
controller was in system error status.
* An operation related to the light volume
calibration was performed on the display
panel, but the controller has already exited
the light volume calibration status (via
operation on another display panel or PC
application).
0020 Command This error is displayed when the no. of Retry the
length error characters of the transmitted command or communication
parameter is insufficient. o ) using the no. of
characters specified
in the command
format.
0021 Parameter This error is displayed when the setting value Retry the
error sent via the display panel or RS-232C is communication
outside the possible setting range. o 5 using the settings
value specified
in the command
format.
0022 Parameter This error is displayed when an unused OUT Specify an OUT
error number has been specified. 5 5 number that has
(OUT number) already been set to
the controller. A
0023 Parameter This error is displayed when an unused Specify a
error measurement target number has been measurement target >
(Measurement | specified. o o number that has 3
target number) already been set to ]
the controller. %
0040 Head not This error is displayed when a light volume Specify a head that
connected calibration is attempted on a non-connected o o is connected to the
error head. controller.
0041 Head This error is displayed when a light volume Perform the light
mismatch calibration is attempted on a head while a 5 5 volume calibration
error light volume calibration on another head is still onone head at a

in progress.

time.
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. . Remedies
Error Displayed RS- Display . .
code content CEUED 232C Panel prf)wded i
display panel

0070 Consistency This error is displayed when the setting value Do not modify the
error in dispaly | sent from the display panel does not match settings via RS-
units the display unit setting of the controller. ) o 232C while the

settings are being
changed on the
display panel.

0071 Consistency This error is displayed when the scaling Enter a setting
error in setting | setting does not satisfy the following which satisfies the
(Scaling) condition: condition described

When calibrating using two or more k points o o on the left.
* Input value [K] - Input value [k-1]>0
.‘ (Displayed value [K] - Displayed value [k-1]) <2

(Input value [K] - Input value [k-1]) -

0072 Consistency This error is displayed when the calibration Enter a setting
error in setting | setting does not satisfy the following which satisfies the
(Calibration) condition: condition described

When calibrating using two or more k points o o on the left.
¢ Input value [K] - Input value [k-1]>0
.‘ (Displayed value [k] - Displayed value [k-1]) <2

(Input value [K] - Input value [k-1]) -

0073 Consistency This error is displayed when the tolerance Enter a setting
error in setting | setting does not satisfy the following which satisfies the
(Tolerance condition: condition described
setting) Tolerance mode: Threshold value on the left.

* When Threshold value HH > Threshold
value HI > Threshold value LI > Threshold
value LL is not satisfied
» Tolerance mode: Reference value © °
* When [Reference + Upper limit value] and
[Reference + Lower limit value] exceed the
input range for each minimum display unit
* When [Reference + Upper limit value]
> [Reference + Lower limit value] is not
satisfied

0074 Consistency This error is displayed when the analog Enter a setting
error in setting | scaling setting does not satisfy the following which satisfies the
(Analog condition: 5 o condition described
scaling) | (Measurement value at +10 V) - on the left.

(Measurement value at -10 V) | 2 2000 x
(Minimum display unit)

0088 Timeout error | This error is displayed when if no data is Verify that a reply
exchanged for 10 seconds or longer between 5 ) command has been
when characters were sent to the controller returned to the input
until the next characters are sent. command.

0099 Another error | Another error o o All errors other than

the above

* Error messages briefly describe the error contents and countermeasures.

« If an error message other than the above appears, contact your nearest KEYENCE office.
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WARRANTIES AND DISCLAIMERS

KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one (1) year
from the date of shipment. If any models or samples were shown to Buyer, such models or samples were used
merely to illustrate the general type and quality of the Products and not to represent that the Products would
necessarily conform to said models or samples. Any Products found to be defective must be shipped to KEYENCE
with all shipping costs paid by Buyer or offered to KEYENCE for inspection and examination. Upon examination by
KEYENCE, KEYENCE, at its sole option, will refund the purchase price of, or repair or replace at no charge any
Products found to be defective. This warranty does not apply to any defects resulting from any action of Buyer,
including but not limited to improper installation, improper interfacing, improper repair, unauthorized modification,
misapplication and mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or
outdoors air. Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only suggestions, and it

is Buyer’s responsibility to ascertain the fitness of the Products for Buyer’s intended use. KEYENCE will not be
responsible for any damages that may result from the use of the Products.

The Products and any samples (“Products/Samples”) supplied to Buyer are not to be used internally in humans,
for human transportation, as safety devices or fail-safe systems, unless their written specifications state otherwise.
Should any Products/Samples be used in such a manner or misused in any way, KEYENCE assumes no
responsibility, and additionally Buyer will indemnify KEYENCE and hold KEYENCE harmless from any liability or
damage whatsoever arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES, INCLUDING,
WITHOUT LIMITATION, THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, AND NON-INFRINGEMENT OF PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED. IN NO
EVENT SHALL KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON OR ENTITY FOR
ANY DIRECT, INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL DAMAGES (INCLUDING,
WITHOUT LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE, BUSINESS INTERRUPTION,
LOSS OF INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF SAVINGS, THE
COST OF PROCUREMENT OF SUBSTITUTED GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY
MATTER ARISING OUT OF OR IN CONNECTION WITH THE USE OR INABILITY TO USE THE PRODUCTS,
EVEN IF KEYENCE OR ONE OF ITS AFFILIATED ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S
CLAIM FOR DAMAGES OR ANY OTHER CLAIM AGAINST BUYER. In some jurisdictions, some of the foregoing
warranty disclaimers or damage limitations may not apply.

BUYER’S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must provide
such third party with a copy of this document, all specifications, manuals, catalogs, leaflets and written information
provided to Buyer pertaining to the Products/Samples.
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Specifications are subject to change without notice.
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