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Introduction

This manual provides information regarding functions, performance and operating
methods that are required for using the ZS-HL Series.
When using the ZS-HL Smart Sensor, be sure to observe the following:

e The ZS-HL Smart Sensor must be operated by personnel knowledgeable in electrical
engineering.

* To ensure correct use, please read this manual thoroughly to deepen your understanding
of the product.

e Please keep this manual in a safe place so that it can be referred to whenever necessary.

B How to Switch the Display Language to English

Turn the power ON with the MENU key held down. This displays the display language
selection screen.

Select Language
MJapanese BEnglish

The Controller will start up with the messages displayed in English when it is next started up.
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Introduction

READ AND UNDERSTAND THIS DOCUMENT
Please read and understand this document before using the products. Please consult your OMRON

representative if you have any questions or comments.

WARRANTY

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

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

LIMITATIONS OF LIABILITY
OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL

DAMAGES, LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR
STRICT LIABILITY.

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

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

ZS-HL
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SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT SAFETY RATED. THEY ARE NOT
DESIGNED OR RATED FOR ENSURING SAFETY OF PERSONS, AND SHOULD NOT BE RELIED
UPON AS A SAFETY COMPONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.

Please refer to separate catalogs for OMRON'’s safety rated products.

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

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

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the
uses listed may be suitable for the products:

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

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

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

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

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

PERFORMANCE DATA

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

CHANGE IN SPECIFICATIONS

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

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

ZS-HL
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Introduction

DIMENSIONS AND WEIGHTS

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

ERRORS AND OMISSIONS

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

PROGRAMMABLE PRODUCTS

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

COPYRIGHT AND COPY PERMISSION
This document shall not be copied for sales or promotions without permission.

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

ZS-HL
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Meanings of Signal Words

Meanings of Signal Words
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The following signal words are used in this manual.

Indicates a potentially hazardous situation which, if not avoided, will
A WARNING result in minor or moderate injury, or may result in serious injury or
death. Additionally there may be significant property damage.

Meanings of Alert Symbols

The following alert symbols are used in this manual.

Indicates general prohibitions for which there is no specific symbol.

Indicates the possibility of laser radiation.

Q Indicates prohibition when there is a risk of minor injury from electrical shock
g or other source if the product is disassembled.

QP O

Alert statements in this Manual

The following alert statements apply to the products in this manual. Each alert statement also
appears at the locations needed in this manual to attract your attention.

This product is not designed or rated for ensuring safety of persons.
Do not use it for such purposes.

Never look into the laser beam. Doing so continuously will result in visual
impairment.

leak, resulting in the danger of visual impairment.

QP>

Do not disassemble the product. Doing so may cause the laser beam to Q

ZS-HL
User’'s Manual ‘ 5
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Introduction

Precautions for Safe Use

Precautions for Safe Use

Please observe the following precautions for safe use of the products.

)

&)

®)

Installation Environment
* Do not use the product in environments where it can be exposed to inflammable/

explosive gas.
* To secure the safety of operation and maintenance, do not install the product close to
high-voltage devices and power devices.

Power Supply and Wiring
*» The supply voltage must be within the rated range (DC24 V = 10 %).

* Reverse connection of the power supply is not allowed.

* Open-collector outputs should not be short-circuited.

* Use the power supply within the rated load.

» High-voltage lines and power lines must be wired separately from this product. Wiring
them together or placing them in the same duct may cause induction, resulting in mal-
function or damage.

Others
* Do not attempt to dismantle, repair, or modify the product.

* Dispose of this product as industrial waste.

ZS-HL
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Precautions for Correct Use

Precautions for Correct Use

Please observe the following precautions to prevent failure to operate, malfunctions, or
undesirable effects on product performance.

)

)

Installation Site
Do not install the product in locations subjected to the following conditions:

» Ambient temperature outside the rating

* Rapid temperature fluctuations (causing condensation)

* Relative humidity outside the range of 35 to 85 %

* Presence of corrosive or flammable gases

* Presence of dust, salt, or iron particles

* Direct vibration or shock

* Reflection of intense light (such as other laser beams or electric arc-welding
machines)

* Direct sunlight or near heaters

» Water, oil, or chemical fumes or spray

+ Strong magnetic or electric field

Power Supply and Wiring

* When using a commercially available switching regulator, make sure that the FG ter-
minal is grounded.

« If surge currents are present in the power lines, connect surge absorbers that suit the
operating environment.

* Before turning ON the power after the product is connected, make sure that the power
supply voltage is correct, there are no incorrect connections (e.g. load short-circuit)
and the load current is appropriate. Incorrect wiring may result in breakdown of the
product.

* Before connecting/disconnecting the Sensor Head, make sure that the Smart Sensor
is turned OFF. The Smart Sensor may break down if the Sensor Head is connected or
disconnected while the power is ON.

*» Use the Extension Cable (provided) for extending the cable between the Sensor Head
and Sensor Controller. The total length varies according to the type of Extension Cable.
- Extension Cable: ZS-XC_A: within 10 m (including Sensor Head cable. Extension

Cable cannot be daisy-chained.)

- Extension Cable: ZS-XC_B(R): within 22 m (including Sensor Head. Up to two
Extension Cables can be daisy-chained.)

- Extension cable for a long distance ZS-XC_ _CR: within 27 m (including Sensor
Head. Digital equalizer ZS-XEQ and the Digital equalizer connection cable ZS-
XCO02D are necessary. The extension cable cannot be daisy-chained.)

* The cable may break at locations when it is made to bend. So, use the robot cable
type Extension Cable (ZS-XC5BR, ZS-XC_ _CR).

* Use only combinations of Sensor Heads and Sensor Controllers specified in this man-
ual.

ZS-HL
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Precautions for Correct Use

(3) Orientation when Installing the Sensor Controller
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To improve heat radiation, install the Sensor Controller only in
the orientation shown below.

(4) Warming Up
After turning ON the power supply, allow the product to stand for at least 30 minutes
before use. The circuits are still unstable immediately after the power supply is turned
ON, so measured values may fluctuate gradually.

(5) Maintenance and Inspection
Do not use thinner, benzene, acetone or kerosene to clean the Sensor Head and Sen-
sor Controller. If large dust particles adhere to the front filter of the Sensor Head, use a
blower brush (used to clean camera lenses) to blow them off. Do not blow the dust par-
ticles with your mouth. To remove smaller dust particles, wipe gently with a soft cloth
(for cleaning lenses) moistened with a small amount of alcohol. Do not use excessive
force to wipe off dust particles. Scratches on the filter may cause errors.

(6) Sensing Objects
The product sometimes cannot accurately measure the following types of objects:
Transparent objects, objects with an extremely low reflection factor, objects smaller
than the spot diameter, objects with a large curvature, excessively inclined objects, etc.

(7) Effect caused by peripheral lights
Do not install the Sensor Head in a place where strong light hits the laser emitter/
receiver section of the Sensor Head. Also, if a workpiece has a shiny surface, the light
from the lighting will be reflected and a malfunction may occur. In such a case, prevent
reflection by, for example, covering the light to stop reflection.

N—

=\ p.24

ZS-HL
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Editor's Note

Page Format

Title of each section
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ZS-HL
Users Manual | 5-11

Helpful information regarding operation and reference
pages are introduced here using symbols.

KL

A -
a =

CHE(:.;K!

*This page has been made purely for explanatory purposes and does not exist.

ZS-HL
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B Meaning of Symbols
Menu items that are displayed on the Sensor Controller's LCD screen, and windows,
dialog boxes and other GUI elements displayed on the PC are indicated enclosed by

brackets [ ].

B Visual Aids

\'! Indicates points that are important to ensure full product performance, such as operational

b Q) precautions and application procedures.

CHECK!

Indicates pages where related information can be found.

@ Indicates information helpful in operation.

ZS-HL
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B FUN Mode

® For the Single-Task mode

FUN Mode *Default Value
Settings Option/Range |Pages|
SENSING MODE STAND, HI-RESO', HI-SPEED, HI- [p.5-6
SENS
CUSTOM (EXPOSE, SKIP,
LINE)
GAIN 1,2,3,4,5 p.5-7
SETTING DIFFUSE, REGULAR p.5-8
LASER AUTO", RANGE, FIXED p.5-8
(upper limit 0.1 to 80 %)
OBJECT NORMAL", PCB, MIRROR, p.5-9

GLASS (MODE 1, MODE2),
THICK (MODE 1, MODE2)

SYNC OFF’, p.5-11
ON (timing A, timing B)
I rntep | s
FILTER SMOOTH OFF, ON p.5-12
AVERAGE 1,2,4,8,16, 32,64, 128", 256, 512, |p.5-13

1024, 2048, 4096
(When the mode is set to HIGH-
SPEED mode, the value is from 1 to

256.)
DIFF OFF", ON p.5-13
o001 -
OUTPUT [SCALING [OFF", ON (AUTO, MAN) [p.5-14]
—| HOLD |—— TYPE OFF’, PEAK, BOTTOM, p.5-18
P-P, AVERAGE,
SAMPLE
HTRIGGER EXT", SELF-UP, SELF-DN
—_DELAY OFF", ON (T-DELAY, T-TIME)
—| Zero reset |—— TYPE REAL", HOLD
—OFFSET -999.999 to 999.999 (default value:0)
—STATUS OFF, ON*

ZS-HL
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(@)
| Settings | Option/Range |Pages| %
~ =
[ 10 sET | n
/0 SET [NO MEAS [KEEP, CLAWP [p.6-15] Z
_‘
H  JUDGE HYS 0 to 999.999 (default va!ue: 0.05% |p.6-7 v
—I: of Sensor Head measuring range)
TIMER OFF", OFF-DLY (1 to 5,000 ms),
ON-DLY (1 to 5,000 ms),
1SHOT (1 to 5,000 ms)
- ANALOG FOCUS OFF", ON p.6-3
ADJUST OFF’, ON (-999 to 999)
ouT OFF, ON*
CLAMP (for current output) p.6-15
420 mA (every1 mA), MAX", MIN
(for voltage output)
-10 V to 10 V (every1 V), MAX',
MIN
H TERMINAL |—FOCUS OFF’, ON p.6-9
CYCLE 1 to 100 (default value: 1)
ouT NONE", MEASURE, JUDGE
CLAMP 0 to 65535 (default value: 65535) |p.6-15
—————DIGITAL [OFF, ON’ [p7-7 ]
——————————CONNECT [oFF, ON’ [p-6-16]
4 INPUT |—|:ACT|VE INO to IN3 (OFF, ON) p.6-17
MODE NORMAL", BANK
CHANGE BANK1", BANK2, BANK3, BANK4 p.4-10
(if you change the mode to
BANK [THRESH], you can select up to
BANK32.)
MODE NORMAL", THRESH p.5-28
CLEAR (Initializes bank settings.) p.5-29
[ ayeTteEMm | :
SYSTEM SAVE (Saves Sensor Controller settings.) p.5-29
INIT (Initializes Sensor Controller settings.) |p.5-29
INFO mCYCLE (Displays the current sampling p.5-27
cycle.)
—VERSION (Displays the Sensor Controller ver-
sion.)
B COM mILENGTH 8 BIT', 7BIT p.7-6
(RS-232C) | HPARITY NONE", ODD, EVEN
—STOP 1BIT, 2BIT
—BAUDRAT 9600, 19200, 38400", 57600, 115200
—DELIMIT CR’, LF, CR+LF
H COM  |—INODE [0'to 16 (default value: 0) [p7-6 |
KEYLOCK OFF", ON p.5-27
SenINFO LOAD’, SAVE p.5-28
ZERORST OFF", ON p.5-23
MUITI OFF", ON p.5-5
LANGUAG Japanese’, English p.5-28

ZS-HL
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® For Multi-Task mode
The menu configuration is changed to one in which multiple characteristic points can

be measured and output simultaneously (up to four characteristic points).
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| Single-Task mode ‘ | Multi-Task mode ‘
l
|

[SENSING |iTASKL! [IOSET|] P> [SENSING | [TASK1] [TAsk2] [Taska| [TAsk4] [1/0 SET]

[MEASURE| [FILTER] [ouTPUT]

This section describes only the parts that are different from those in Single-Task mode.

*Default Value

. Option/Range
FUN Mod
ode Settings (Difference with Single-Task mode) Pages
— TASK1 || SENSING | MODE (IHIGH SPEED] is not displayed.) |-
GAIN (Same as Single-Task mode) —
SETTING
LASER
OBJECT ([THICK] is not displayed.) —
SYNC (Same as Single-Task mode) —
H TASKSET NONE’, AVERAGE, PEAK, BOT- [p.5-24
MEASURE TOM, THICK, STEP, K+mX+nY

(Same as Single-Task mode) |— |

[ FILTER l
—| OUTPUT [(Same as Single-Task mode) Fo

- — TASKSET NONE’, AVERAGE, PEAK, BOT- |p.5-24
TASK21to 4 MEASURE TOM, THICK, STEP, K+mX+nY

FILTER [(Same as Single-Task mode) -]
{ OUTPUT (Same as Single-Task mode) -]

ZS-HL
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. Option/Range
Sett P
S (Difference with Single-Task mode) ages
HNON-MEAS I(Same as Single-Task mode) |— |
-| JUDGE |—— HYS (Same as Single-Task mode) —
—HTIMER (Same as Single-Task mode) —
—OUT TASK1", TASK2, TASK3, TASK4 p.6-8
‘| ANALOG |—— FOCUS (Same as Single-Task mode) —
—HADJUST (Same as Single-Task mode) -
—HOUT TASK1", TASK2, TASK3, TASK4, None |p.6-3
HCLAMP LEVEL (Same as Single-Task mode) —
H TERMINAL —FOCUS (Same as Single-Task mode) —
BLOCK
HCYCLE (Same as Single-Task mode) —
—OuT NONE’, Measured value (TASK1to |p.6-10
TASK4, REPEAT), JUDGE
L CLAMP (Same as Single-Task mode) —
—|D|G|TAL ITASK1 to TASK4 (OFF, ON) |p.7-7 |

———————————4CONNECT

|TASK1*, TASK2, TASK3, TASK4 |p.6—16|

{ INPUT

|—|(Same as Single-Task mode)

ZS-HL
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B RUN mode

In RUN mode, you can customize the details that are displayed in the digital displays.
To call up the display customize menu, press the MENU key in RUN mode.

RUN Mode Settings Option/Range |Pages‘
— DOT 0 to 5th p.5-25
(Item whose default value varies
DIGITAL according to the connected Sensor
Head)
ECO NORMAL’, ECO, OFF p.5-25
LCD ON/OFF ON’, AUTOOFF, OFF p.5-26
B.LIGHT ON’, AUTOOFF, OFF p.5-26
CUSTOM U- ON/OFF, L- ON/OFF p.5-26
U- CUSTM, L- CUSTM
(default value: U- OFF, L- OFF)

HELP - [p5-25]

B TEACH Mode

This is the mode for setting the threshold values.

TEACH Mode Settings Option/Range [Pages|
TEACHING - p4-7
DIRECT IN -
ZS-HL
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Section 1
Introduction of the ZS-HL Series

Introduction of the ZS-HL Series

The ZS-HLDC Series is a 2D COMS laser type displacement sensor. In addition to ZS-L
full-digital processing, it maximizes sensing performance using a multi-task function.

Sensor Head

% Sensor Controller

—— )

SElIRIREER T UOI108S

SmartMonitor ZS

Personal computer

(1) Enhanced Variation of Sensor Heads
Suitable as a high-end displacement sensor, it supports a wide range of Sensor Heads.
You can perform a stable measurement using a Sensor Head that is suitable for the
workpiece, from 0.001 pym ultra-high-resolution type to 1500-mm ultra-long-range type.

(2) Sensor Controller Incorporating Multiple Functions
For one sensing condition, it incorporates a multi-task function that holds up to a
maximum of four kinds of measurement processing as a “task.” Because you can
measure any characteristic point for each task, you can measure and judge multiple
characteristic points simultaneously.

Example: Measure the height and surface fluctuation simultaneously.

(3) Setting Support Software for Personal Computer “SmartMonitor ZS”
It displays data and specifies the settings for the controller that is connected via
“SmartMonitor ZS” bundled with the Sensor Controller (ZS-HLDC_1A). You can
easily check the sensing status and specify the settings in more detail, which cannot
be done using a controller.

(AN
\
= R If you use “SmartMonitor ZS Professional,” which is sold separately, you can do logging for a

<) measured value.
CHECK!

ZS-HL
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System Configuration

In addition to operations with the basic configuration, ZS-HLDC can support various

Section 1
System Configuration

measurement applications when combined with numerous peripheral devices.

—Basic configuration f——

ZS-HLDS_ _ _/LD_ _
Detects a sensing object.

Sensor Controller
ZS-HLDC_ _

Performs measurements
S and outputs the results.

(*1)
uUsB
(*1)

SmartMonitor ZS

(Setting support software for personal computers)

This setting support software sets
sensing conditions while monitoring
the receiving status, and allows a user
to check the measured value in a time
series graph.

*1: Accessory for the Sensor Controller ZS-HLDC_1A

Power supply

DC24 V (+10 %)

£
.
uf

S

Recommended part
(1) If the number of connections is
1: S82K-01524 (DC24 V, 0.6 A)
(2) If the number of connections is
2 to 3: S82K-05024 (DC24 V, 2.1 A)
(3) If the number of connections is
4 to 10: Prepare as many of the
above power supplies of (1) and
(2) as you need.

[ Peripheral devices |

Personal computer

USB
« Communication using commands
« Communication using SmartMonitor
ZS Professional
RS-232C Programmable controller
ZS-XPT2
CompoNet

» Communication using commands

m‘
=

Sensor Communication
unit
ZS-CRT

Digital panel meter

Linear output

+ Compare waveforms and make a judgment

High-speed parallel
tput
output__ High-speed input board (personal computer)

Real-time parallel
Output unit
ZS-RPD_1

(exclusive to the ZS-HL Series)

Extension cable for Sensor Head

[ME=3—— ]

ZS-XC_A(1m,4m,8m)

ZS-XC_ _B(5m, 10 m): Up to two cables can be connected.

ZS-XC5BR (5 m): Up to two cables can be connected.
Robot cable type.

Long Extend the cable of Sensor Head

« Extension cable for a long

distance (*2) connection cable
ZS-XC_ _CR (15m, 25 m) ZS-XC02D (*2)

N—

* Obtain measurement data quickly

« Digital equalizer

Method of connecting * Digital equalizer ZS-XEQ (*2)

acable p.2-6 i

*2: Only the ZS-HLDS___ Sensor Head can be connected to the ZS-XC__CR,
ZS-XC02D, and ZS-XEQ.

ZS-HL
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Section 1
Part Names and Functions

Part Names and Functions

o The following describes the names and functions of parts of the Sensor Head and Sensor
Q Controller.
)
>
l_\
- Sensor Head
m
2
cC [ZS-HLDS2T] [ZS-HLDS5T/HLDS10]
Py
o
(3) Receiver - 6) NEAR
section—I8 er— (6) NEAR indicator (2) Emitter section —b¢ ( )indicator
. (5) FAR indicator (5) FAR
(2) Emitter :{ (3) Receiver section indicator
section
(4) Connector
[ZS-LD10GT/LD15GT] (4) Connector
(2) Emitter section @_ (5) FAR indicator
(3) Receiver section (6) NEAR indicator
(4) Connector
[ZS-HLDS60/HLDS150]
[ZS-LD___/HLDS2VT]
(3) Receiver y o (1) Laser emitter/
section —I1 R 21— (6) NEAR indicator receiver section > (5)FAR
‘ Sl (5) FAR indicator Q\i indicator
A\ (6) NEAR
§ indicator
(2) Emitter
section (4) Connector
(4) Connector
Names Functions

(1) Laser Emitter/Receiver | This is the section that emits the laser beam and receives reflected light.
Section

(2) Emitter section

(3) Receiver section

(4) Connector To be connected to the Sensor Controller

ZS-HL
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Section 1

Part Names and Functions

Names

Functions

®)

FAR Indicator

(6)

NEAR Indicator

These indicators light up as follows according to the distance between the front of the
Sensor Head and the workpiece.
Both NEAR/FAR indicators are lit up: Measuring center distance + (measuring range
x 10 %)
NEAR indicator is lit up: Near side within measuring range
FAR indicator is lit up: Far side within measuring range
Both NEAR and FAR indicators are flashing: Outside measuring range
!  These indicators also double as laser alarm indicators.
b @) - At least one of the indicators will either light up or flash after the Sensor
CHE‘(?':’K‘ Head is turned ON.
- Both indicators go out for 15 to 25 seconds after the Sensor Head is turned
ON to indicate that the laser beam is OFF.
- Either of these indicators will light up or flash while the laser beam is being
emitted.
- Both indicators go off when the laser beam is OFF.

Sensor Controller

0 0
[e===1—"' (13) Sensor Head connector
===
0 0

(1) Laser indicator
(2) Zero Reset indicator

P N (3) ENABLE indicator

SIHNLVYId PEEIMEIRER

(12
(11

) HIGH indicator __ I,
) PASS indicator —--.
(10) LOW indicator —+

Le|ow zefoen e

[jf (6) LCD screen

(9) Threshold switch — 1

(4) Main display
(5) Sub-display

(7) Control keys

(8) Mode switch

\HH
(=

(14) Coupler

I (15) RS-232C connector
. (16) Voltage/Current switch

= _ ==
(18) USB port — == 3 =
==

Q@ (17) /O cable

Names Functions

(1) Laser indicator The Laser indicator is lit while the Sensor Head is emitting a laser beam.

The Zero Reset indicator is lit while the zero reset function is enabled.

(2)  Zero Reset indicator

ZS-HL

User's Manual

1-5



SElIRIREER T UOI108S

1-6

Section 1

Part Names and Functions

Names

Functions

©)

ENABLE indicator

The ENABLE indicator lights when the Sensor is ready for measurement.

It goes off when measurement is not possible (e.g. when the received light amount is
excessive or insufficient, when the measuring range is exceeded, when the Sensor
Head is not connected, or when measurement is not being performed in FUN mode).

(4) Main Display The Main Display shows measured values.
(5) Sub-display The sub-display shows thresholds and additional information during measurement.
(6) LCD screen RUN mode : Displays additional information for the main display and the setup

menu for display related information.
TEACH mode: Displays the menu for setting up the thresholds.
FUN mode : Displays the measurement condition setup menu.

0

Control keys

The Control Keys are for setting measurement conditions and other information. The
functions assigned to the Control Keys change according to the operating mode.

LL\:EA

Key Operations p.4-4, p.5-2

®)

Mode switch

The Mode Switch selects the operating mode.

RUN mode : Select this mode when performing regular measurement.
TEACH mode: Select this mode when setting the judgment thresholds.
FUN mode : Select this mode when setting measurement conditions.

Threshold switch

The Threshold Selector switch selects whether to set (or display) the HIGH or LOW
threshold.

LOW indicator

The LOW indicator is lit while the condition “measured value < LOW threshold” is
satisfied.

PASS indicator

The PASS indicator is lit while the condition “LOW threshold < measured value <
HIGH threshold” is satisfied.

HIGH indicator

The HIGH indicator is lit while the condition “HIGH threshold < measured value” is
satisfied.

(13)

Sensor Head connec-
tor

This connector connects the Sensor Head.

(14)

Coupler

This connector is used to connect two or more Sensor Controllers. It is located on
both sides of the Sensor Controller.

(15)

RS-232C connector

Connect the RS-232C cable when you are connecting the Sensor Controller to a
PLC or a programmable terminal. For the RS-232C cable, please use the following
exclusive products: If you use a cable not included in the exclusive products, a mal-
function or breakdown may result.

- For connecting to a PLC or programmable terminal: ZS-XPT2

- For connecting to a personal computer: ZS-XRS2

If you connect the Sensor Controller to ZS-RPD and use it, connect a connector for
ZS-RPD.

(16)

Voltage/Current switch

The Voltage/Current switch selects between voltage output and current output.

:‘ ‘' Before operating this switch, make sure that the Sensor Controller is turned
@) OFF. Also, make sure that the load connected to “linear output wire (co-
<) axial) - linear GND wire” satisfies the rating of the set state (voltage or cur-
CGHECK rent output) before turning the Sensor Controller ON. Otherwise, the Sensor

Controller may be damaged.

N—
LL_EA Rating of connected load (I/O Circuit Diagrams) p.2-12

(17)

I/0O Cable

The 1/0 cable connects the Data Storage Unit to the power supply and external
devices, such as timing sensors or programmable controllers.

(18)

USB port

Connect the USB cable to the USB port to connect to a personal computer.

ZS-HL

User’s Manual




Section 1
Operation Modes

Operation Modes

The ZS-HL has the following 3 operating modes. Switch to the desired mode before you
start operation.
To switch the operating mode, use the mode switch.

AM—0n

LDON ZERO ENABLE
) ) °

SIHNLVYId PEEIMEIRER

TEACH

FUN@RUN

i\

Mode Description
RUN Mode Normal operating mode
TEACH Mode This mode is for setting the judgment threshold values.
FUN Mode Mode for setting the measurement conditions.

:\‘ ! When you switch the operating mode after changing the measurement conditions, you will be prompted
@ to save the settings. Save the settings as required. If you turn off the Sensor Controller without saving
CHE;“K‘ these settings, the newly set measurement conditions will be cleared from memory. You can also save
all the settings later on.

Saving the Settings Data p.5-29

ZS-HL
User's Manual 1 -7



Section 1
Setting Flow

Setting Flow

& 2z Installation & Connection ,
Q S e . ' —, Section2
b= £ 5 Attach a Sensor Hea_d according to the front side ﬂ =§ INSTALLATION & CONNECTION p.2-2
=] s S material of the workpiece and the features of the Sensor.
= a &
T Turn ON the power.
0 Single-Task A 4 Multi-Task
_|
[ . . N—
% Switching to Multi-Task Mode =\ p.5-4
U) l
. N—
Selecting Tasks LLEA p.5-5
Selecting the Status of Head Installation ,i\;\ 0.5-8
Select either regular reflection or diffuse reflection. '

v

Selecting Measurement Mode ,1\’;) p.5-6

Change it when the received light amount is small or when you want to increase the
processing speed. (Usually, select [HI-RESQ] of the default values.)

v v

Selecting the Measurement Object
Change it when you measure glass or mirrors. (Usually, select [NORMAL] of the default values.)

b 4

Setting for Measurement i\/,
of Characteristic Points

v v

When you select Multi-Task mode, specify the setting for each task.

<

Setting for measurement conditions

Em\/
©
A
o

W

p.5-24

Setting the Scaling
You can correct the display value of the measured value as desired.

)

p.5-14

Setting HOLD

. p.5-18
Set the hold conditions.

Setting the Zero Reset Function

p.5-22
Set zero reset.

Setting for output processing

v

Save the Settings Data

Save the data you have set. p-5-29

\
\‘ U

= A Make sure that you always save the data after you set it.
=) If you turn OFF the power without saving the data, all the settings data will be cleared.

Saving the Settings

CHECK!

ZS-HL
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Section 1

Sett

ing Flow

g

Operation

Functions Used During

Executing Zero Reset p.4-6
Threshold Setting "2\ p4-7
Bank Switching ,Z";} 0.4-10

S >
= . . . . . )
:§ S Adjusting and Setting Sensing M\ WSetting the Emitted Light Amount p.5-8
E )4 | Conditions W Setting Mutual Interference Prevention p.5-11
IR= mSetting GAIN p.5-7
c O
c £ | . ] X -
B | Setting the Filter Function z\ WSeting SMOOTH p-5-12
S 7 mSetting AVERAGE p.5-13
o
< é mSetting DIFF p.5-13
I/0 (JUDGE, LINEAR, and OUTPUT — )
’ ) =\ Section6 1/O p.6-2
of TERMINAL BLOCK)
USB/RS-232C communication “Z\ Section?
k] USB/RS-232C COMMUNICATION p.7-2
(]
% Setting Banks “Z\ EChanging the Way of p.5-28
?f) Obtaining Banks
2 HClearing Banks p.5-29
()]
= . . . .
E=] Setting the Display Method v, WSetting the Display p.5-25
] [L,é ESetting the LCD display p.5-26
2 mHELP p.5-25
()]
5 Setting the System Environment Z\ Minitializing Settings Data p-5-29
i BChecking Information p.5-27
gh mSetting the Communication p.7-6
Specifications
ESetting Key Lock p.5-27

B Setting the Sensor Load Method P.5-28

B Setting the Display Language p.5-28
When a Problem Occurs...
When The Smart Sensor Does A .
Troubleshooting p.9-2
Not Operate Correctly
N\ Error Messages and
= .9-3
@ When An Error Message Appears LLA Countermeasures P
ZS-HL

User’s Manual
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Section 1

Setting Flow
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Section?2
INSTALLATION & CONNECTION

w

D

e

=

=}

N

zZ

4| About Installation and Connection 2-2 g

4| Sensor Head 2-2 E

Measuring Range 2-3 8

Basic Precautions for Installation 2-4 i

Connecting the Sensor Head 2-5 e

4| Sensor Controller 2-7 %

zZ

Installation of Sensor Controller 2-7 R

Wiring the 1/0 cable 2-10 8

/O Circuit Diagrams 2-12 z
4| SmartMonitor ZS 2-14
Operating Environment 2-14
Installation/Uninstallation Method 2-15
Starting and Exiting SmartMonitor ZS 2-19
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Section2
About Installation and Connection/Sensor Head

About Installation and Connection

B Checking the installation environment

Read “Important Points on Safety” at the beginning of this manual, and check the
installation environment.

B Checking the installation site
Read “Notes on Use” at the beginning of this manual, and check the installation site.

Y]
1)
o
=
o
=}
N

B About the power supply

Before installing and connecting the Sensor Controller, be sure to turn it OFF.
Also read “Important Points on Safety” and “Notes on Use” at the beginning of this
manual, and check the power supply and wiring.

NOILDOANNOD ® NOILVTI1VLSNI

Never look into the laser beam. Doing so continuously will result in
visual impairment.
Never look into the laser beam.

Do not disassemble the product. Doing so may cause the laser beam

to leak, resulting in the danger of visual impairment. Do not disas-

semble the product.

ZS-HL
2-2 User’s Manual



Section?2

Sensor Head

Measuring Range

The ZS-HL Series displays - (minus) for the NEAR side and + (plus) for the FAR side with
the measuring center distance set to 0 (zero).

Example: For the Sensor Head ZS-HLDS2T

Measurement center
distance: 20 mm -

n
@
o
=
o
>
N

NEAR side -1 mm

ffffff Measuring center 0 mm %
KT i =
Measuring range I‘:AR side +1mm |:E
;
*ZS-HLDS_ _ _ Series %
Regular reflection Diffusive reflection Ro
Meazl:sl‘izg::nter Measuring range MeaZLiJsrizg;:nter Measuring range §
ZS-HLDS2T 20 mm +1 mm 5.2 mm 1 mm I'ZI'I
ZS-HLDS2VT 25 mm +2 mm - - g
ZS-HLDS5T 44 mm +4 mm 50 mm +5 mm %
ZS-HLDS10 94 mm +16 mm 100 mm +20 mm
ZS-HLDS60 - - 600 mm +350 mm
ZS-HLDS150 - - 1,500 mm +500 mm
*ZS-LD_ _ _ Series
Regular reflection Diffusive reflection
Measgring center Measuring range MeaSL.Jring center Measuring range
distance distance
ZS-LD10GT 10 mm +0.5 mm - -
ZS-LD15GT 15 mm +0.75 mm - -
ZS-LD20T/20ST 20 mm +1 mm 6.3 mm 1 mm
ZS-LD40T 40 mm +2.5 mm 30 mm +2 mm
ZS-LD50/508 47 mm +4 mm 50 mm 5 mm
ZS-LD80 78 mm +14 mm 80 mm +15 mm
ZS-LD130 130 mm +12 mm 130 mm +15 mm
ZS-LD200 200 mm +48 mm 200 mm +50 mm
ZS-LD350 - - 350 mm +135 mm
ZS-HL

User's Manual
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Section2

Sensor Head

Basic Precautions for Installation

®Color/shiny surface boundary

Wrong Right

. ./\ . v
Emission axis .

Color/shiny
surface boundary

®Measuring in narrow grooves

Wrong Right

®Measuring stepped workpieces
Wrong Right

ZS-HL

User’s Manual

+ Reception axis

®|nstalling near walls

Measurement errors can be reduced by
installing the Sensor Head with the line
formed by the emission and reception axes
parallel to the wall, and painting the wall with
non-reflective black paint.

Wrong Right

®Rotating objects

When measuring rotating workpieces, you can
minimize the influence caused by vibration of
the rotating object and positional shifts by
installing the Sensor Head with the line
formed by the emission and reception axes
parallel to the axis of rotation.

Wrong Right A

()

GO

®Effect caused by peripheral lights
Do not install the Sensor Head in a place
where strong light hits the laser
emitter/receiver section of the Sensor Head.
Also, if a workpiece has a shiny surface, the
light from the lighting will be reflected and a
malfunction may occur. In such a case,

prevent reflection by, for example, covering

the light to stop reflection.

Wrong Right



Section?2

Sensor Head

Connecting the Sensor Head

This connector connects the Sensor Head and controller.

R
<

Before connecting/disconnecting the Sensor Head, make sure that the Smart Sensor is turned OFF. The

<) Sensor Controller may break down if it is connected or disconnected while the power is ON.
CHECK!

B Connecting the Sensor Head
Insert the Sensor Head connector into the Sensor Controller until it locks in place.

| i) = [ @ D vo0 )
1 =

‘ Insure lock ‘ e

Ferrite core Ferrite core

! Attach the ferrite core (provided with the Sensor Head) to both ends of the Sensor Head cable in

N
( (\g advance.

cHeck [f the ferrite core comes loose from the cable, fasten the ferrite core in place with the Insure Lock
(supplied).

B Disconnecting the Sensor Head
Pull out the Sensor Head while pressing in the hooks on both sides of the Sensor Head

connector.
:“ ! * Do not touch the terminals inside the connector.

€] -« All settings on the Sensor Controller will be cleared if the Sensor Head is replaced with a different

CHEEKf type.

ZS-HL

User's Manual

n
@
o
=
o
>
N

NOILOANNOD ® NOILVTI1VLSNI

2-5



Y]
1)
o
=
o
=}
N

NOILDOANNOD ® NOILVTI1VLSNI

2-6

Section2

Sensor Head

B Extension Cable
There are three ways to extend a cable.

* Entire length within 12 m

IR [[i=) z:nli%ﬂmmz

Cable for the Sensor Head Extension cable
:05m,2m ZS-XC_A :1m,4m,8m
ZS-XC_B(R): 5m, 10 m

* Entire length within 22 m (Connect extension cables)

== 5
(] 1 |- D oo I
@
Cable for the Sensor Head Extension cable Extension cable
:05m,2m ZS-XC5B(R): 5 m ZS-XC5B(R): 5m

ZS-XC10B: 10 m ZS-XC10B: 10 m

» Extended for a long distance (Use a repeater)

Digital equalizer Digital equalizer
EL ZS-XEQ ZS-XEQ
€ = = | | —— ) = .
! i :% U oo )
Cable for the Sensor Head Extension cable Diital i
:05m,2m ZS-XC15CR: 15 m grtal equatizer

connection cable

ZS-XC25CR: 25 m 7S-XC02D: 0.2 m

:“ !« Only the ZS-XC_B(R) cable allows this extended connected. Note, however, that the connection
(N with the ZS-XC_A cannot be extended.
CHE;"K] » The cable may break at locations where it is made to bend. So, use a robot cable type extension
cable (ZS-XC5BR, ZS-XC_ _CR).
» There are restrictions on the Sensor Head that can connect to ZS-XC_ _CR, ZS-XC02D, and ZS-

XEQ. For details, contact your OMRON representative.

ZS-HL
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Section?2
Sensor Controller

Sensor Controller

This section describes installation of the Sensor Controller, and connection of the I/O
cable.

(SN

\
-~

Before connecting/disconnecting peripheral devices, make sure that the Sensor Controller is turned

Q, OFF. The Sensor Controller may break down if it is connected or disconnected while the power is ON. (7]
CHECK! @
=
N
Installation of Sensor Controller -
Z
n
_|
>
M Installing on the DIN track S
. . . . =
The following describes how to attach the 35 mm wide DIN track very quickly and eas- o)
ily. <
y Ro
— (@)
Pl ®)
g g
— ﬁ DIN track (sold separately) g
) L — PFP-100N (1 m) 3
® @# PFP-50N (0.5 m) o)
4 ° 1 PFP-100N2 (1 m) z
—— Ferrite core
End plate (sold separately)
PFP-M
(AN}

\

“( Q\g In advance, attach the ferrite core (provided with the Sensor Controller) to the input/output cable of

the Sensor Controller.
CHECK!

ZS-HL
User's Manual 2-7



Section2

Sensor Controller

@ Installation procedure

1. Hook the connector end of the Sensor
Controller onto the DIN track.

Hook on connector

Hook on I/O cable
2. Push the Sensor Controller down onto

the DIN track until the hook on the /O
cable side is locked.

Y]
1)
o
=
o
=}
N

Push down until you hear it snap into place.

\\!I

Always hook the connector end of the Sensor Controller on the DIN track first. Hooking the I/

<) O cable end on the DIN track first may impair the mounting strength of the DIN track attach-
CHECK!
ment.

® Removal procedure

1. Pull the hook on the I/O cable end of the
Sensor Controller downwards.

NOILDOANNOD ® NOILVTI1VLSNI

2. Lift up the Sensor Controller from the 1/0
cable end, and remove it from the DIN
track.

Hook on 1/O cable

B Mounting on a panel

The optional Panel Mount Adapters (ZS-XPM1) can be used to mount the Sensor Con-
troller on a panel.

N—
[Lﬂ Panel cutout dimensions p.8-42

1. Push out the Sensor Controller from the
rear of the panel towards the front.

ZS-HL
2-8 User’s Manual



2. Install the small Mount Adapters on the
four holes of the Sensor Controller.

3. Install the long Mount Adapters on the
two holes of the small Mount Adapter.

4. Install the Sensor Controller with Panel
Mount Adapters attached onto the panel
from the front.

\\!I

( (\! Take care not to pinch the I/O cable.
CHECK!

5. Hook the hooks of the mounting fixture
onto the two holes of the smaller Mount
Adapters and tighten the screws.

6. Make sure that the Sensor Controller is
firmly fixed on the panel.

Section?2

Sensor Controller

Panel Mount
Adapter

Panel Mount
Adapter

Panel Mount

Adapter \

U

Panel Mount
Adapter

Mounting
fixture

ZS-HL

User's Manual
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Section2

Sensor Controller

Wiring the 1/0O cable

The following shows the leads that comprise the 1/O cable.

@)

)

®3)

4

®)

(6)

ZS-HL

Brown
(1) Power supply

Blue

— (2) GND
(3) OUTO
Green (4) OUT1
Black (5) OUT2
& 3 Pink (6) OUT3
S — — Gray (7) OUT4
000 Co-axial (black) (8) Linear output
—— Shielded (9) Linear GND
~ 5 = | Yellow (1 0) INO
Light blue (11) IN1
Purple (12) IN2
White (13) IN3
Orange (14) Unused

(Cable length: 2 m)

Power supply

This connects the 24 VDC (£10 %) power supply. When using a Sensor Controller
with a PNP output, the power supply terminal is also the common 1/O terminal for all I/
O except for the linear output.

Supply power from a DC power supply unit that has a countermeasure (safety ultra-
low voltage circuit) built-in for preventing high voltages from occurring.

N—
LLQ Recommended power supply unit p.1-3

Wire the power supply separately from other devices. Wiring them together or placing
them in the same duct may cause induction, resulting in malfunction or damage.

GND

The GND terminal is the 0 V power supply terminal. When using a Sensor Controller
with an NPN output, the GND terminal is also the common I/O terminal for all I/O
except for the linear output.

OUTO (HIGH output)
This outputs judgment results (HIGH).

OUT1 (PASS output)
This outputs judgment results (PASS).

OUT2 (LOW output)
This outputs judgment results (LOW).

OUT3 (ENABLE output)
This turns ON when the Sensor Controller is ready for measurement. This output is
interlocked with the ENABLE indicator.

User’s Manual



Section?2

Sensor Controller

(7) OUT4 (BUSY output)
This turns ON during sampling with the hold function enabled.
It allows you to check whether or not the self-trigger is functioning correctly.
It also turns ON during bank switching.

(8) Linear output
The linear output outputs a current or voltage in accordance with the measured
value.

(9) Linear GND
The linear GND terminal is the 0 V terminal for the linear output.

\\\I
-~

n
@
o
=
o
>
N

This ground wire must be grounded separately from the other ground wires.

=) Always ground the linear output terminal even when linear output is not used.
CHECK!

(10)-(13) INO to IN3
The following input signal assignments can be selected.

+ Signal assignments

When [NORMAL] is selected

Signal (default) When [BANK] is selected
INO External trigger (timing) input Bank input A
IN1 Reset input Bank input B
IN2 LD-OFF input LD-OFF input
IN3 Zero reset input Zero reset input

N—
LL:A Setting the 1/0 assignments p.6-17

\

« Signal functions

Signal name

Description

External trigger (timing) input

This timing input is for signal input from external devices. Use it for hold
function timing.

Reset input

This resets all executing measurements and outputs. While a reset is
being input, judgment output conforms to the non-measurement set-
ting. If this reset input switches ON while the hold function is used, the
state in effect before the hold function was set will be restored.

M
LL_Q Status indicators p.8-40

LD-OFF input

If this LD-OFF signal is set to ON, the laser will stop emission, causing
a light amount error. While LD-OFF is being input, judgment output
conforms to the non-measurement setting.

Zero reset input

This is used to execute and clear a zero reset.

Bank input A, B

This is used for switching banks. Specify the bank No. in combinations
of A and B. However, if the bank mode is set to [THRESH], the bank
cannot be switched at the external signal input because the number of
banks increases to 32.

N—
LLQ External 1/O timing chart p.6-18

ZS-HL
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Section2

Sensor Controller

I/O Circuit Diagrams

® NPN type (ZS-HLDC11)

,
!
:
[
!
:
[
!
:
[
!
:
[
!
:
[
!
:
[
!
:
[
!
:
[
!
:
[
!
:

1

Brown DC24V

A

Load

Red OUTO |

o

Green OUTL1

Load

Black OUT2

Load

A

OuUT3

Load

ouT4

®
o
o
<

Load

A

Blue GND (0 V)

Yellow INO

— =@ =D - B - PP — =
T

A Light blue IN1

i purple  IN2
@ p

1 White  IN3
b

NN

S ==

Current output
4t0 20 mA

Current voltage/

(i) Orange

Co-axial (black) Linear output

output selector switch
[e]

40 Q Voltage output
10V

|

Load

Shielded Linear GND I

Internal circuits

ZS-HL
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Sensor Controller

® PNP type (ZS-HLDC41)

J i«
b L

A A

@
o
o
2
=]

DC24 VvV

ps)
(0]
o

ouTo

Green OUT1

VA

] |Load

Black OUT2

VA

Load

OouT3

| |Load

Gray OUT4

n
@
o
=
o
>
N

| |Load DC

Load —

Blue GND(OV) [

Yellow  INO /
oO———
:@ Light blue IN1 /O |
I@ Purple  IN2 /O |
'® White  IN3 /O

l
=P — G B D B — - O
o

Internal circuits

SE==E

NOILOANNOD ® NOILVTI1VLSNI

Current output
4 to 20 mA

Current voltage/ Co-axial (black) Linear output

output selector switch l
40 Q Voltage output Load| Currentoutput: 300 Q or less
10+V Voltage output: 10 kQ or more
Shielded Linear GND ]
IS |
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Section2
SmartMonitor ZS

SmartMonitor ZS

ZS-HL is provided with the SmartMonitor ZS software utility. This utility allows you to set up
sensing functions and monitor the waveforms of measurement results on a personal computer.

SmartMonitor ZS
(accessory for ZS-HLDC_1A)

USB cable

@® Monitoring the measurement state

Checks the measured value of the gang-mounted Displays the change of the time series for the mea-
controller in the list. sured value in a graph.

doin g ol A — =)

=
LD-OFF  TIMING RESET ’7
mm

LD-ON ZERO ENABLE %

ﬁ% ﬁ%ﬁ- | =
,—%mmﬂw Do, | I

@ Setting support for functions

Sets the sensing conditions in detail while checking Displays and sets the settings for the controller
the receiving status of the Sensor Head (sensitivity).  in the list.

| Receiving
= status

Line bnght

R ‘! If you use SmartMonitor ZS Professional, which is sold separately, you can also do the following:
€] - Display multiple CH waveforms using multiple controllers.
CHEE’K‘  Perform logging for the measured value.

Operating Environment

The following describes the operating environment for SmartMonitor ZS. Please check them.

Item Condition
oS Windows 98/2000/XP
CPU Celeron 500MHz or faster
Memory At least 128 MB
Display 1024 x 768 dots HighColor

* Windows is a trademark or registered trademark of Microsoft Corporation.
* Celeron is a trademark or registered trademark of Intel Corporation or its subsidiaries.

ZS-HL
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SmartMonitor ZS

Installation/Uninstallation Method

The following describes the preparations for using SmartMonitor ZS.

B Installing SmartMonitor ZS

:\‘ !« Before you install SmartMonitor ZS, quit all other programs that are running. If virus detection soft-
(N ware is enabled, installation may take time to complete.
CHE;“K‘ » Log on as an Administrator or a user with system access rights.
* Install SmartMonitor ZS before installing the USB driver.

n
@
o
=
o
>
N

1. Turn your PC ON and startup up Windows.

2. Insert your “SmartMonitor ZS” CD-ROM into the CD-DOM drive on your per-
sonal computer.

3. Auto-run automatically displays the installation screen. Follow the on-
screen instructions to install SmartMonitor ZS.

NOILOANNOD ® NOILVTI1VLSNI

B Uninstalling SmartMonitor ZS

:“ !« Before you uninstall SmartMonitor ZS, quit all other programs that are running. If virus detection

(N software is enabled, uninstallation may take time to complete.
CHE‘(';’K‘ * Log on as an Administrator or a user with system access rights.

1. Turn your PC ON and startup up Windows.

2. Select [Settings]-[Control Panel] from the [Start] menu in the personal com-
puter.

3. Double-click [Add/Remove Programs].
Select [SmartMonitorZS] from the list and click the [Remove] button.

5. Click the [Yes] button.

ZS-HL
User's Manual 2-1 5
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Section2

SmartMonitor ZS

B Installing the USB driver

The USB driver must be installed on the personal computer to establish a connection
between the personal computer and the Sensor Controller by the USB interface.

:" !« The exclusive USB driver must be installed only when the Sensor Controller is connected to the
(N personal computer for the first time. From the second startup onwards, the USB driver is automat-
ically recognized and does not need to be re-installed.
+ To install the USB driver, log on as an Administrator or a user with system access rights.
* Install SmartMonitor ZS before installing the USB driver.
» The error message “Failed to pass the Windows logo test” is sometimes displayed at USBinstalla-
tion. Press the [Continue] button to continue with the installation.

CHECK!

1. Turn your PC ON and startup up Windows.

2. Connect the Sensor Controller to the
personal computer by the USB cable.

> '!  Attach the ferrite core (provided with the Sen-
@\ | sor Controller) to the USB cable (provided with

=z

=) the Sensor Controller).

CHECK!
=
| |

Ferrite core

“Detected new hardware” will be displayed on the Windows tool bar,
and the [New Hardware Detection Wizard] dialog box will appear.

Found New Hardware Wizard

Welcome to the Found New
. Hardware Wizard

Thiz wizard helps you inztall a device driver for a
hardware device.

To continue, click Mext.

Cancel

ZS-HL
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SmartMonitor ZS

3. Click the [Next>] button.

4. Select the [Search for a suitable driver for my disk (recommended)] radio
button, and click the [Next>] button.

Found Mew Hardware Wizard E

Install Hardware Device Drivers
A device driver is a software program that enables a hardware device to work with
an operating spstem.

Thiz wizard will complete the installation for this device:

@.« OMRON Smart S enzor

A device driver iz a software program that makes a hardware device work, ‘Windows
needs diiver files for pour new device. To locate diver files and complete the
installation click Nest.

n
@
o
=
o
>
N

‘What do pou want the wizard to do?

+ Search for a suitable driver for mp device [recommendedf

" Digplay a list of the known drivers for this device so that | can choose a specific
driver

< Back I Mest > | Cancel

NOILOANNOD ® NOILVTI1VLSNI

5. Mark the [CD-ROM drives] checkbox, and click the [Next>] button.

Found Mew Hardware Wizard E

Locate Driver Files
‘wihere do you want Windows to search for driver files?

Search for driver files for the following hardware device:

@ OMRON Smart S enzor

The wizard searches for suitable drivers in itz driver database on your computer and in
any of the following optional search locations that you specify.

To start the zearch, click Mest. If you are searching on a floppy disk or CO-ROM drive,
insert the floppy disk or CD' before clicking Mext.

Optional zearch lozations:

W CO-ROM dives
[™ Specify alocation
[ Microsaft Windows Update

< Back I Mest » | Cancel

D '!  + When the Sensor Controller is not detected automatically
(N Click the [Browse] button and select [USB] folder on the CD-ROM.
CHE‘é’K! + To install on a personal computer not equipped with a CD-ROM drive
Select [Specify directory], and specify the [Program Files]-{[OMRON]-[SmartMonitorZS]-

[usb] folder.

ZS-HL
User's Manual 2-1 7
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SmartMonitor ZS

6. Make sure that the optimum driver has been detected, and click the [Next>]
button.
Installation begins.

Found Mew Hardware Wizard i

Driver Filez Search Heszults
The wizard haz finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ OMRON Smart Sensor USE COm

YWindows found a driver for thiz device. To install the diver Windows found, click Mexst.

Y]
1)
o
=
o
=}
N

AL
29 e¥uzb¥rz10bus.inf

< Back

Cancel I

NOILDOANNOD ® NOILVTI1VLSNI

When installation ends, the completion message is displayed.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard
DMF_!DN Smart Sengor JSE COM Composite

Device

‘Windows has finished installing the software for this device,

To cloze this wizard, click Finish.

Eance|

. Click the [Finish] button.
The same screen in step 2 is displayed. Repeat the above procedure.
This completes installation of the USB driver.

ZS-HL
2-18 User’s Manual
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SmartMonitor ZS

Starting and Exiting SmartMonitor ZS

M Start-up of SmartMonitor ZS

After installation is completed, start up SmartMonitor ZS by the following procedure.

1. Make sure that the Sensor Controller is connected to the personal com-
puter.

Turn the Sensor Controller ON and set it to the RUN mode.

n
@
o
=
o
>
N

Select [Programs]-[OMRON]-[SmartMonitorZS] from the Windows [Start]
menu.

B When the connection between the personal computer and

Sensor Controller cannot be established
Check the COM port No. assigned on the personal computer in Device Manager.

1. Right-click [My Computer] on the Windows desktop and click [Properties].

NOILOANNOD ® NOILVTI1VLSNI

2. Click [Device Manager(D)] on the [Hardware] tab.

3. Open [Port (COM/LPT)], and check which number COM in [OMRON Smart
Sensor USB COM] is set to.

4. Set this COM port No. to the [Communication Settings] screen on Smart-

Monitor ZS.
\\\ ’
= If “OMRON Smart Sensor USB COM” is not recognized in Device Manager, re-install the USB driver
=) and reboot the personal computer.
CHECK!

B Exiting SmartMonitor ZS
Exit SmartMonitor ZS by the following procedure.

1. Select [File]-[Close] in the SmartMonitor ZS menu bar.

ZS-HL
User's Manual 2-1 9
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SmartMonitor ZS

MEMO
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Section3
APPLICATION and SETTING EXAM-
PLES

4| Measuring Height (basic) 3-2
4| Measuring the Thickness of Transparent Objects 3-4
4| Measuring the Vertex 2 (peak) in the Line Beam 3-6

4| Measuring Multiple ltems Simultaneously (Multi-Task) 3-8

SIATdNVYXE ONILLIS Pue NOILVOI1ddV EASNSER
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Section3
Measuring Height (basic)

Measuring Height (basic)

This section describes the basic setting procedures for measuring height.

Name of the Controller and Key Code

—nn
Sensor head
Main display —]
Sub—display MENU
1 2
7 S o
I height O
]
Setting for sensing conditions
1. Set the mode switch to FUN. @
FUNZ | LRUN

[SENSING]-[MODE]. H-SPEED —

2. Select measurement mode in 1g82 HSTAND B RESO

3 4

[HI-RESO]: Usually select this menu. A stable measurement can be performed
while the effect of the front side of the workpiece is minimized.

[HI-SENS]: In addition to the effect of [HI-RESO], a measurement is stable even
when the received light amount is insufficient. (black rubber, PCB, etc.)

SIATdNVYXT ONILLIS PU NOILVII1ddV EAUNRER

Head in [SENSING]-[SETTING].

3. Select the mounting status of the 1g82 ‘DIFFUSE BREGULAR

3 4

piece in [SENSING]-[OBJECT]. MIRROR —

4. select the material of the work- 1%2 T NORMAL BrcE

[NORMAL]: Usually select this menu.

[PCB] : When a laser beam passes through an object like PCB and there is a
diffused reflection effect.

[MIRROR] : For a mirror

[GLASS] : For glass

ZS-HL
3-2 User’s Manual
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Measuring Height (basic)

Saving the Settings

5. Set the mode switch to RUN. @
FUN- |

N RUN
TEACH

YES NO

6. Select [Yes] and save the settings. 1g82 Is change saved?

Measurement

7. Check the measured value.

Measured ——>
value

SATdNVXE ONILLIS Pue NOILVOITddV ERleIieEiy
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Measuring the Thickness of Transparent Objects

Measuring the Thickness of Transparent Objects

If you already know the glass thickness, you can adjust the scaling with reference to the
thickness, and easily measure the thickness of a transparent object.
[Points for installation]

* For regular reflection heads (such as ZS-HLDS2T and ZS-LD20T)
By fixing the Sensor Head to a position such that it is kept in
parallel with the front side of the workpiece, you can perform
high-precision measurement. When you install the Sensor Head,
we recommend that you match the front side of the workpiece
with the reference surface of the Sensor Head, and then bring
up the Sensor Head horizontally and install it.

Sensor Head

Front side @O

¢ Thickness
Backside @

o] ] ¥

¢ For diffuse reflection heads
Adjust the position of the Sensor Head while checking the
display of the emitted light amount and received light amount.
Adjust the position of the Sensor Head such that the emitted
light amount becomes the minimum compared to 1,000 for the
received light amount.

~«¢— Received light amount
2.D~&— Emitted light amount

\l]

Switching the Display of the Measured Value p.4-2

Setting for sensing conditions

SIATdNVYXT ONILLIS PU NOILVII1ddV EAUNRER

1. Set the mode switch to FUN.
FUNZ | LRUN
TEACH

2. Select [REGULAR] in [SENSING]- 4

2 [ADIFFUSE B REGULAR
[SETTING].
3 4
3. Select [THICK]-[MODE1] in [SENS- 4 2 e T
ING]-[OBJECT]. ‘ —
3 4

ZS-HL
3-4 User’s Manual



Section3

Measuring the Thickness of Transparent Objects

Setting Scaling

4. Set the actual workpiece within
the measuring range.
Measuring distancei 7777777777777
::I }7Measuring range
. I TPUT]- ALING]-[ON]-
5. Sselect [OUTPUT]-[SCALING]-[ON]- | 2 s N
[AUTO].
3 4
:‘ = When you want to execute [SCALING FOR GLASS THICKNESS], set the workpiece within %
Q the measuring range. In the status in which a measurement cannot be performed, you cannot =]
cHEGk Set the scaling (automatic). g'
w
©. Enter the actual size of >
) - . - Y
the glass thickness. @ — Value .. e .‘ 2
T pu N I 5
‘ SET -—" e, - w, WX ww, 4 q
L Digit Ve v 3
R e K IR .-
AR ¢ 4AB° 1 AR -‘( AR ~ 5
INPUT THICKNESS 8_
—— DIG T | VAL SET:OK I'(?'I
_|
-
Saving the Settings %
m
X
>
7 ) <
. Setthe mode switch to RUN. A
FUNZ T LRUN m
TEACH ()]
8. Select [Yes] and save the settings. 2 [Is change saved?
A YES BNO
3 4
Measurement
9. Check the measured value.
S I i ]
Measured 000 0.0 00
value o e - -
D N N
00 000

S When a measurement is not stable

~Q Select [THICK]-[MODE?2] at the step 3. When you select [MODEZ2], the mode is switched to 2-area mea-
<) surement mode that executes an adjustment for suitable received light amount for the front side and
back side of the glass respectively. When you use SmartMonitor ZS, you can adjust the area while
checking the received light amount.

CHECK!

,l\g\ Setting Measurement Object p.5-9

ZS-HL
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Section3
Measuring the Vertex 2 (peak) in the Line Beam

Measuring the Vertex 2 (peak) in the Line Beam

The following describes the setting procedure for measuring a small vertex.

Line beam

1. Set the mode switch to FUN. @
FUNT | “RUN

TEACH

TASK].

B OoN

3 4

2. select [ON] in [SYSTEM]-[MULTI- 1832 ‘OFF

The confirmation
displayed. Select [OK].

message is

Setting peak (TASK1)

3. Press the MENU key to display the menu

SENSING
FILTER

TOP menu.

MEASURE

4. Press the ESC key to display the ggc
TASK switching menu, and select O

[TASK1].
1 2
ATASK1 E TASK2
3884 B TASK3 BTASK4
D. select [PEAK] in [MEASURE]- ; 2 o e
[TASKSET]. 3834 E PEAK -

ZS-HL
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Measuring the Vertex 2 (peak) in the Line Beam

Saving the Settings

6. Set the mode switch to RUN. @

FUN- | LRUN
TEACH

7. Select [Yes] and save the settings.

2 [Is change saved?
A YES B NO
3 4
Measurement

8. Check the measured value. S
Measured ——» '.‘ = : : : : =
value -
Vet
— i

:“ ! You can measure the bottom or step using the same procedure. Select [BOTTOM] or [STEP] at step 5.

Q

=,

CHECK!

,,,,,,,, sotom [T step

SATdNVXE ONILLIS Pue NOILVOITddV ERleIieEiy
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Measuring Multiple Items Simultaneously (Multi-Task)

Measuring Multiple Items Simultaneously (Multi-Task)

If you use the multi-task function, you can measure the height and surface fluctuation
simultaneously. The following describes the procedure for setting “height” for TASK1 and
“surface fluctuation” for TASK2.

v

@

a

=2

>

w

>

T

T

C

0 1 Set the mode switch to FUN. Q
; FUNTEACHRUN
@]

> 2

g_) .

3 . Select [ON] in [SYSTEM]-[MULTI- 4 2 [HorF BN
%) TASK].

E The confirmation message is 3 4
GZ) displayed. Select [OK].

m

x

>

=S Setting height (TASK1)

n

)

3. Press the MENU key to display the penu

SENSING MEASURE
TOP menu.

FILTER ——

4. Press the ESC key to display the ggc
TASK switching menu, and select O

[TASK1].
1
ATASK1 ETASK2
3 4 |[BTASK3 B TASK4
5. Select [AVERAGE] in [MEASURE]- 2 [@orF B AVERAGE
[TASKSET]. 3 4 E PEAK ——

ZS-HL
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Measuring Multiple Items Simultaneously (Multi-Task)

6. Select [AVERAGE] in [OUTPUT]- 2 = B AVERAGE
[HOLD]-[TYPE]. SAMPLE ——
3 4
7. Set the mode switch to TEACH. @

YES NO

TEACH
8. Select [Yes] and save the settings. 1%32 s change saved?

9. Set the threshold value.

@)
B L
@ — Value
@
O SET
—— Digit

Setting surface fluctuation (TASK2)

10 Set the mode switch to FUN.

0

FUN RUN

TEACH

YES NO

11 Select [Yes] and save the settings. 1g82 Is change saved?

12 Press the ESC key to display the gsc
TASK switching menu, and select O
[TASK?2].

SATdNVYXE ONILLIS pue NOILVII1ddV EAXNeER

1
ATASK1 B TASK2
3 4 |ETASK3 B TASK4
13. select [AVERAGE] in [MEASURE]- 1 2 (o B AVERAGE
[TASKSET]. 88 PEAK .
3 4
14. select [P-P] in [OUTPUT]-HOLD]- 2 s ——
[TYPE]. 3884 B SAMPLE —

ZS-HL
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Measuring Multiple Items Simultaneously (Multi-Task)

15 Set the threshold value using the
same steps from 7 to 9.

Measurement

16 Set the mode switch to RUN. @
FUNZ | LRUN

TEACH

17 Select [Yes] and save the settings. 1882 Is change saved?

A VES B NO
3 4
18 Measure the workpiece while :
ressing the UP key @ Trigger ON
" ' SUB:THRESH -

Sampling is performed while the UP
key is being pressed.

19 Check the measured value.

SIATdNVYXT ONILLIS PU NOILVII1ddV EAUNRER

Measured ——> 30T
You can check the measured value value PRCRUSCR
itahi LN
for each TASK by switching the 000 0 00
display.
[i é Switching the Display of the Measured Value p.4-2
:\‘ ! When a measurement is performed using the actual line, the Sensor Controller can start the measure-

€] ment by external input or self-trigger.

= ‘ —
CHECK !! ;; p5_19

ZS-HL
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Section4
FUNCTIONS AND OPERATIONS
USED DURING OPERATION

4| Switching the Display of the Measured Value 4-2

4| List of Key Operations in RUN Mode 4-4

4| Zero Reset Operation 4-5 g

4| Threshold Setting 4-7 4%

4| Bank Switching (change of device setup) 4-10 =
c
z
O
d
@)
P
)
>
z
)
o
T
m
P
>
4
o
z
@)
C
@)
m
O
)
c
2y
Z
@
@)
T
m
P
>
d
o
P
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Section4
Switching the Display of the Measured Value

Switching the Display of the Measured Value

In RUN mode, You can switch the display for main/sub-display during the operation. You
can check the threshold value and resolution while displaying the measured value
according to the application.

A—\n

LDON ZERO ENABLE
¢ To e

" Main Display

LCD screen

>) || — Control keys

L {o »

In this mode, measured values are displayed on the main display, and threshold values
and other information are displayed on the sub-display.

- \udl - \dl
S T = A X I T = N X
puCEpC R B AL 00
N N’ N’ N’ - N’ N
NG O O | , ¢ v
@ o 000 000 @ L0 @ ©
MAIN: MEASURE MAIN: MEASURE
SUB: THRESH — SUB: VORTAGE -
When [TERMINAL BLOCK]-[OUTPUT] is set (*3)
« When [JUDGE] is set « When [MEASUREMENT] is set E
-—, - -—, H
S T e N X I T = I X 1
A 00 pu puC i B N
-, - N\ N '
AL VLY
MAIN: MEASURE MAIN: MEASURE TK1 E
JUDGE Ar Be Be BH |¢4) SUB: TERMINAL |
For Multi-Task mode (*2)
fr— = -
- Nl - Nl
S W e N X I N e N X
pu DS R B pu DS R B
- N - Ny N Nl
I S N N e N ¢
MAIN: MEASURE TK1 MAIN: MEASURE TK1
SUB: TASK4 MEASURE — SUB: TASK3 MEASURE -

*1)  TKx on the LCD screen indicates that the measured value of the current TASKXx is displayed in
the main display. Switch TASK that is displayed in the main display by using the function keys.

*2)  ltis displayed only in Multi-Task mode. Up to two measured values for tasks can be displayed
in parallel in the main display and sub-display.

ZS-HL
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Switching the Display of the Measured Value

Details displayed on the sub-display

Display Details

Description

THRESH

Displays the HIGH/LOW threshold values according to the setting of the threshold switch.

VOLTAGE (CURRENT)

Displays the voltage (current) to be linearized. The display details change accord-
ing to the setting of the current/voltage switch. (Values displayed here are refer-
ence values only. These values differ from actual linear output values.)

RESOLU

Displays the fluctuation width (peak to peak) of the measured value over a fixed
amount of time.

BRIGHT

Displays the current received light amount. The current emitted light amount also
is displayed on the LCD upper section. When you attach the Sensor Head, adjust
the position of the Sensor Head so that the emitted light amount is as small as
possible compared to the received light amount (1000).
L' Inside of the Sensor Controller, the emitted light amount is automatically adjusted
h @) inthe range from 0.1 % to 80 % so that the received light amount reaches 1000.
<) Even if the emitted light amount reaches the maximum 80 %, but the received light
CHECK! amount is not close to 1000, change the settings to switch the measurement mode
to HI-SENS or to increase the gain to increase the received light amount.

DISTANCE

Displays the distance from the Sensor Head to the workpiece.

TASK_ MEASURE

In Multi-Task mode, this menu displays the measurement result for another TASK.

TERMINAL

JUDGMENT RESULT

Displays the value that is output to ZS-RPD.

v
- e,
o
X )

MAIN: MEASURE
SUB: RESOLU

v

MAIN: MEASURE

SUB: TASK2 MEASURE —

SUB: TASK1 MEASURE

——

- Nl
Y oIS
LI puCHDS R B
N N N N
Ve ¢ ) , IvavenNe
Ly Ce ey
= - = = ()
LD POWER: 1.0%
- SUB: BRIGHT ——
- Noudl
- TY
puC U
Neudl N\’ Noudl
Lo e 0N
LN, NN
MAIN: MEASURE TK1 [(*1)
SUB: DISTANCE ——
A
__________________________________ =
-, - '
o0 - S0 1 |
U puCHp R R |
I —— (o T gy
TK1 MAIN: MEASURE TK1 |
'
|

*3)  The display details vary according to the option for OUTPUT of TERMINAL BLOCK. It is not
displayed when you select [NONE] in [TERMINAL BLOCK]-[OUTPUT].

*4)  JUDGEMENT RESULT is displayed for each TASK (P: PASS, E: ERROR, H: HIGH, L: LOW). In the
screen examples shown above, TASK1 is PASS, TASK2 and TASK3 are ERROR, and TASK4 is HIGH.

ZS-HL
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List of Key Operations in RUN Mode

List of Key Operations in RUN Mode

Key Role
Function keys 1 2 In Multi-Task mode, this key switches the task. The key numbers from 1
to 4 correspond to the task numbers.
3 4
< LEFT key Changes sub-display content.
— RIGHT key @ @
TUP key @ TUP key : Executes trigger input.
1l DOWN key 1l DOWN key: Executes reset input.
MENU key MENU Displays the display customize menu.
(%)
2 O
e
=z
i SET key O Executes a zero reset.
SET
E ESC key ESC Hold down for at least two seconds to cancel a zero reset.
Z
O
-
o
Z
wn
>
=z
O
@]
)
m
Py,
>
d
@]
Z
)
[
2}
m
w)
)
C
D
zZ
()
o]
1Y)
m
Py,
>
d
@]
Z
ZS-HL
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Zero Reset Operation

Zero Reset Operation

When the zero reset function is used, the reference value “0” is registered as the height
and the measured value can be displayed and output as a positive or negative deviation
(tolerance) from the reference value. In RUN mode, the measured value can be reset to 0
at any timing during measurement.

Example 1: Using the height of sensing object registered as the reference value and the
tolerance output as the measured value

Sensor Head

-2 (LOW threshold value)

0

(reference value) Sensing

object +2 (HIGH threshold value)

Example 2: Using the height of sensing object as the measured value with an offset set to 10

Sensor Head

©
@
+8 (LOW threshold value)
10----
S +12(HIGH threshold value)
object

Example 3: Using zero reset to measure steps in sensing object (zero reset at each
measurement)
Sensor Head

i This step
sured. \ [
Zero reset Zero reset Zero reset

executed executed executed

Direction of movement

ZS-HL
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Section4

Zero Reset Operation

B Executing/Canceling Zero Reset

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

Executing Zero Reset

1. Place the reference sensing object in posi-
tion.

2. Press the SET key. O
The zero rest indicator illuminates and the  ser
current measured value is registered as 0
(zero).

N—
LLQ Executing/Canceling by External Signal Input p.6-23

\\!I

[
il

Zero Reset indicator

n_ﬂ:!ﬂ_n

LDON ZERO ENABLE
. ) 0

~( (\} When a zero reset is executed, the linear output becomes the voltage (or current) value at the cen-

ter of the two preset points. Linear output becomes roughly 0 V (12 mA) when focus is not set.

CHECK!

Canceling Zero Reset

1. Press and hold the ESC key for 2seconds or  ggc

longer. Q

W

Setting the Zero Reset Function p.5-22

ZS-HL
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Threshold Setting

Threshold Setting

Switch to the TEACH mode and set the range in order for the measured value to be
judged as PASS.
Both HIGH and LOW threshold values are set. There are three judgment outputs: HIGH,
PASS and LOW.

HIGH threshold value

Measured value

LOW threshold value 1

ON
HIGH  opf > HIGH threshold value)

(ON when Measurement result

ON when LOW threshold value
Output | pags 8";": L I (

; : < Measurement result
! ! < HIGH threshold value)

o I I
LOW OFF (ON when Measurement result

< LOW threshold value)

There are two ways of setting the threshold value.

Method Details
TEACHING Performs measurement and uses the measurement results to set threshold values.
(MENU key) Position teaching is useful when threshold samples, i.e., with the upper and lower lim-

its, can be obtained beforehand.

DIRECT IN The threshold values can be set by directly inputting numerical values. Direct input is
(L/R/UP/DOWN keys) |useful when you know the dimensions for an OK judgment or when you want to fine-
tune threshold values after teaching.

:" !« Hysteresis (hysteresis width) can also be set to threshold values. Set hysteresis when judgments are
(N unstable to prevent chattering.

<9
CHECK! [ 2\ Setting Judgment Output (HYS) p.6-7

* When setting threshold values while still connected to an external device, set the Sensor Controller’s
LD-OFF input to ON so that the output to the external device remains unchanged. Judgment outputs in
TEACH mode are the same as in RUN mode, i.e., HIGH, PASS, and LOW.

* In Multi-Task mode, you can select the task to be displayed. The function keys correspond to the tasks;
Press the function key for the number of the task to be displayed.

(The currently selected task is displayed as “TKX” on the LCD display.)

NOILYH3dO 9NIHNA d3SN SNOILVYHIdO ANV SNOILONNG FZUNESER

TEACHMODE TK1
MENU: TEACHING 4
TASK No.

ZS-HL
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Threshold Setting

B TEACHING

Performs measurement and uses the measurement results to set threshold values.
Teaching is useful when threshold samples, i.e., with the upper and lower limits, can be
obtained beforehand.

Sensor Head Sensor Head

. I
Teaching point

fffffffff = HIGH threshold value

Teaching point
I= LOW threshold value

Threshold sample (upper limit) Threshold sample (lower limit)

Hold, trigger, and scaling settings that have been made before teaching are reflected in
the teaching measurements.

The following describes the operation method using the procedure for setting the HIGH
threshold value as an example.

1. Set the mode switch to TEACH.

2. Switch the threshold switch to “H” to
set the HIGH threshold value.

3. Set the workpiece.

4. Press the MENU key to apply the set- MENU
ting.
The applied threshold value will be
displayed on the sub-display.

TEACHMODE
MENU: TEACHING

ZS-HL
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Threshold Setting

B DIRECT IN
The threshold values can be set by directly inputting numerical values. Direct input is
useful when you know the dimensions for an OK judgment or when you want to fine-
tune threshold values after teaching.

The following describes the operation method using, as an example, the procedure for
setting the HIGH threshold value by directly entering it.

1. Set the mode switch to TEACH.

2. Switch the threshold switch to “H” to

w
set the HIGH threshold value. ®
=
=}
N
3. Enter the setting value you want to E
@ -z pd
change. Q0| - .‘ .. 0 ..‘ o)
The current measured value is @ -'- -‘ ¢ . 8

. . . - 4 3 V4
displayed on the main display, and - S0 L 5
the offset value is displayed on the pu 3 ‘: JZ>
sub-display. TEACHMODE 8
< — : Change the digit, —— 1 :DIRECTIN )
m
T | : Change the value g
4
O
5
4. Press the SET key to apply the set- O c
. -—, W w
ting. SET - S0 1 m
pu W R B N
-—", - ww, - C
- @ N S

RN

S If you want to cancel the threshold value -‘. -‘ '-‘ '-‘ %
Q that is being changed, press the ESC o
2 e TEACHMODE 3
CHECK! Key. —— 11: DIRECT IN m
p3)
>
4
O
z

ZS-HL
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Bank Switching (change of device setup)

Bank Switching (change of device setup)

ZS-HL can hold up to four sets of settings, which are called a bank. When the device setup
is changed, you can switch the bank externally.

* What is bank?

(SENSING) ( FILTER ) (SENSING) ( FILTER )
(ouTPuT ) ( /O SET ) (Threshold value) |:> (ouTPuT ) ( /O SET ) (Threshold value)

BANK

» Example of bank switching for settings

If you register settings of various classes,

hil hil
= >

Register the different settings ]
|

for changing the device setup. Measuring operation

with the contents set in
BANK?2

Setting for product class A
(SENSING) ( FILTER )

/4

L4

Setting for product class B
(SENSING) ( FILTER )

[OUTPUT] [ 1/0 SET ] [Threshold value]

(outPuT) (11O SET ) (Threshold value)

A

(4
Measuring operation
with the contents set
in BANK1

Switch
to BANK2. | BANK2

| BANK3

RGRAEE SN |t is easy to change the device setup.
mode

TASK1 TASK4 TASK1 to TASK4 are
(TASKSET) (_FILTER ) (TAsksET) (L FILTER J | specified in the settings
[OUTPUT] [Threshold value] [OUTPUT] [Thresho\d va\ue] for each bank.

BANKL

:\‘ ! If only the “threshold value” is different in the settings for a bank, by changing the mode of the bank, you
( Q\t can increase the number of banks from 4 to 32.

= N
CHECK! ﬂ Eé Selecting the bank mode p.5-28

ZS-HL
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Bank Switching (change of device setup)

® Bank Switching by Key Operations

» FUN Mode-[BANK]-[CHANGE]

1. Select the bank number.
The current bank number is displayed on the
main display.

BANK1 BANK2
BANK3 B BANK4

® Bank Switching by External Signal Input
You need to change the function assignment for input signals.

,z\a - Changing the Assignment of Input Signals p.6-17
- Wiring p.2-10

MY« You can also switch the bank by entering the CompoWay/F or non-procedural command from Smart-

\( (\l Monitor ZS.
CHE‘S'K‘ « If the bank mode is set to [JUDGMENT VALUE], the bank cannot be switched at the external signal

input because the number of banks increases to 32.

ZS-HL
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Bank Switching (change of device setup)

MEMO
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Section5

Basic Operations of Sensor Controller

Basic Operations of Sensor Controller

Displays and Key Operations

The settings are mainly specified in FUN mode. The LCD screen displays the setup
menus in FUN mode. The No. at the top of each menu corresponds to a function key.

“«— — " displayed at the top right of the LCD screen indicates that the setup menu is made
up of two or more pages. Scroll pages by the LEFT or RIGHT key.

Alphabet characters that appear on the

- ———— | Main Display digital displays
: | | YOO T T I i N i I e O T [}
i (] 4—LCDscreen . DI O G O O o B I B
[ :___‘2\(_3%:__56 et J K LIM|N|O|P|Q]|R
880« st || — Control keys HEEEHR IR AR
o e U B I W e
DuCIS I G U R I U I R i g
|
Top menu in FUN mode
'- “ The currently selected bank No. will be displayed on
Ly the main display.
H N’ \ood
:. :.: ..' :.‘ =7 The currently selected task No. will be displayed on
- — the sub-display.

IESENSING B FILTER

QUTPUT

|7 Pressing the MENU key in FUN mode returns to the

—

Key Operations

display.

Key Role

Function keys 1 2 Directly sets the No. preceding the items displayed on the LCD screen.
3 4
« LEFT key @ @ The function changes depending on the settings.
— RIGHT key - Scrolls pages in list menus.
- Selects the digit of numerical values.
T UP key @ Changes numerical values during input.
l DOWN key
MENU key MENU Displays the top menu.
SET key O Applies the item you are setting up.
SET
ESC key ESC Returns to the previous menu.
ZS-HL
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Basic Operations of Sensor Controller

The following example describes basic operations for changing the measurement mode to
[HI-RESQ].

[SENSING]. E ouTPUT —

1. Press function key 1 representing g |ESENSING BFILTER

2. Press function key 1 representing 1 2 [TVODE BSETTiNG
[MODE]. g:g GAIN —
3 4

TAND HI-RESO

The currently selected No. is displayed 1@2: Aot
q T—i SPEED ——

flashing.
3004 B

3. Press function key 2 representing
[HI-RESO].

The “Complete!” message is displayed. VODE T RESO

Complete!

4. Press the MENU key to return to the  ;eny

top menu.
Pressing the ESC key returns to the ESC
previous menu. O

SNOILONND JOd SONILLIS BefSlelieEly
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Using the Multi-Task Function

Using the Multi-Task Function

In the ZS-HLDC Series, you can set multiple measurement processing for one sensing
condition. This measurement processing is called a “task.”

* Application example: Measure the height and surface fluctuation simultaneously.

Surface fluctuation (TASK2)

Measuring Multiple Items Simultaneously p.3-8

B “Single-Task Mode” and “Multi-Task Mode”

You can use the two modes appropriately according to the measurement details; for
standard measurement, you can use “Single-Task mode” that can be set easily, and
when you need detailed settings, for example when you measure and judge multiple
characteristic points simultaneously, you can use “Multi-Task mode”. In “Multi-Task
mode”, four tasks are provided. You can measure and judge multiple characteristic
points simultaneously because you can measure the desired characteristic point such
as peak, bottom, and average for each task.

[Single-Task]
[ ] Data flow [ ]
) - =
Z ox e a @ w >
2] i 5 o o O] g
Zl———>|5| > (2| > [2[” o™ 3|5
7 = (2] T |g| [P o
2 N
[Multi-Task]
[ ] Data flow of TASK1 ] *Output
= « Linear output
= =
4 O] @ o} Select one TASK that you want to output.
= o = a i o &1 « Judgment output
> § ; > < > % > <) > g > 8 - Select one TASK that you want to output.
2 v 8 N - * - When ZS-RPD is connected, you can
) = output a judgment for four TASKSs.
P . .
2] . .
E . .
] Data flow of TASK4 » Terminal block output
= If you connect ZS-RPD, you can
S o = '5 output data for up to four TASKs.
= o z a o '{'DJ &| - Digital output (USB/RS-232C)
> |= (> (2> (o »|s| P Q —P>|> Continuously outputs four TASKS.
N EEE Q
E :‘ z It is used to display a
— — raph screen or do
@) orap
<y logging with SmartMonitor
CHECK! ZS or external devices.
ZS-HL
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Using the Multi-Task Function

Switching to Multi-Task Mode

Select “Single-Task mode” when you perform one measurement processing for one
sensing, and select “Multi-Task mode” when you measure and judge multiple
characteristic points simultaneously.

» FUN Mode-[SYSTEM]-[MULTI-TASK]

Setting Description

OFF Single-Task mode is selected. (default value)
ON Multi-Task mode is selected.

Differences in the menu tree according to the mode p.16

Selecting Tasks

When you set [MULTI-TASK] to ON, select the task number and then specify the various
settings. The following describes the method of selecting the task number.

» FUN Mode

1. Press the MENU key to display the MENU ESENSING E MEASURE
TOP menu. FILTER b

2. Press the ESC key.

SNOILONND JOd SONILLIS BefSlelieEly

ESC
The TASK selection menu will be O .. ‘
displayed. '-‘ 0

\_/ \_4
oL, 0L ¢

3. Select the task number. NG B Rl .
The currently selected task is displayed ETASKl TASK2
on the sub-display. TASK3 B TASK4

ZS-HL
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Setting for Sensing Conditions

Setting for Sensing Conditions

Set the conditions to be used for detecting workpieces by the sensor.

Setting Measurement Mode

B Setting the Measurement Mode

Set the measurement mode according to the measurement details (such as moving
speed and measurement point of workpiece).

Select the measurement mode based on the items (e.g. speed, precision, or sensitivity)
that you want to give priority to in measurement.

» FUN Mode-[SENSING]-[MODE]

Setting Description

STAND This is the standard measurement mode.
(sampling frequency: approx. 500 ys)

HI-RESO Select this mode to measure workpieces with sensitivity set high. (default
value)
(sampling frequency: approx. 2 ms)

HI-SPEED Select this mode to measure workpieces at high speed.
However, you cannot select this menu in Multi-Task mode.
(sampling frequency: the fastest speed of approx. 110 ps)

HI-SENS Select this mode to measure workpieces with sensitivity set high. In this
measurement mode, sensitivity to received light is much better than the
High-Resolution mode as the sampling time is longer.

(sampling frequency: approx. 4 ms)

ML .+ In High-Speed mode, the sampling cycle changes according the actual settings. (When only the
(N average count is set, the sampling cycle becomes the maximum speed (approx. 110 ps).)
CHE;'K‘ Check the actual sampling cycle at [INFO]-[CYCLE] from the top menu.
* In High-Speed mode, the smooth function is changed to OFF. In modes other than High-Speed
mode, the smooth function is changed to ON.
ZS-HL
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Setting for Sensing Conditions

B Setting Custom Mode

If you cannot perform measurement in the provided measurement modes, use Custom
mode.

You can change additional lines and exposure time, so that a measurement can be per-
formed under conditions suitable for the surface status of the workpiece.

:‘" Set in the order of [LINE] —» [EXPOSE] — [SKIP].
( (\! If you set an additional line, its exposure time is automatically determined. If the light amount is still
e insufficient, set the exposure time. When [SKIP] is set to ON in this state, the effective line width is
doubled.

CHECK!

» FUN Mode-[SENSING]-[MODE]

Setting Description
CUSTOM | LINE Set this item to make it mode difficult (increase the number of additional lines)
(number of for measurement to be influenced by the state of the workpiece surface, or to
additional lines) | measure at a single pinpoint on the workpiece (reduce the number of addi-
tional lines).

Range: 1 to 200
(The maximum number of lines changes according to the exposure time setting.)

N—
[(Z\ Usage idth of Line Beam p.8-20

EXPOSE Set this item when exposure is insufficient and the exposure time must be
(exposure time) | lengthened to increase the amount of received light.
- For Single-Task mode
Range: 0.2 ms to 20 ms
- For Multi-Task mode
Range: 0.5 ms to 20 ms

:“' When the internal measurement time is longer than the exposure
@) time setting, the exposure time (= sampling cycle) sometimes is

<) greater than the setting.
CHECK Check the actual sampling cycle in [SYSTEM]-[INFOJ-[CYCLE].

SKIP Set this item to extend the measurement line width without changing the mea-
suring time.

The effective line width is doubled when this setting is ON.

Range: ON, OFF

SNOILONND JOd SONILLIS BefSlelieEly

Setting GAIN

You can set the CMOS gain so that even workpieces having an extremely low amount of
reflected light or workpieces having a large tilt can be measured stably.

AV? . . - . S
S The measurement resolution sometimes drops when a large gain is set. Also, this function increases the

Q gain on the light receiving side. Therefore, please note that the Sensor Controller can be easily affected
CHECK! by ambient light.

» FUN Mode-[SENSING]-[GAIN]

Setting Description

1,2,3,4,5 Adjusts the internal gain of the CMOS image sensor. (default value: 1)
1 (gain small) — 5 (gain large)

ZS-HL
User's Manual 5-7
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Setting for Sensing Conditions

Setting Head Installation

Set how the Sensor Head is installed.

This setting is automatically specified according to the type of the connected Sensor
Head. However, if the Head is installed at an angle and the default value and reflection
angle are changed, change the settings according to the status of the head installation.

» FUN Mode-[SENSING]-[SETTING]

Setting Description
DIFFUSE Select this item when the Sensor Head is installed for diffuse reflection sensing.
REGULAR Select this item when the Sensor Head is installed for regular reflection sensing.

Setting the Emitted Light Amount

Set the amount of light emitted from the Sensor Head to match the state of the workpiece
surface.

\\'' The response may slow down if workpieces having differing reflection factors such as black-and-white

N a workpieces are measured with FUN mode set to [AUTO]. In this case, narrow the adjustment range by

CHEgK‘ setting [RANGE]. If this does not increase the response speed to keep up with measurement, select
[FIXED].

» FUN Mode-[SENSING]-[LASER]

Setting Description

AUTO Automatically adjusts the emitted light amount according to the reflection
factor of the workpiece. Note that the response time varies with each mea-
surement. (default value)

RANGE UPPER Sets the adjustment range for the AUTO setting.

LOWER If the response speed cannot keep up with measurement at the default
value, narrow the range.

Range: 0.1 to 80 % (default: LOWER 0.1 %, UPPER 80 %)

SNOILONNA JOd SONILLIIS EBIGINER

Level Sensitivity Color of workpiece
0.1 % Low Bright
80 % High Dark

FIXED Sets the emitted light amount to a fixed value.

For reference levels, see [RANGE].
Range: 0.1 % to 80 %.

ZS-HL
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Setting for Sensing Conditions

Setting Measurement Object

Set the type of workpiece to be measured.
In Multi-Task mode, [THICK] is not displayed.

» FUN Mode-[SENSING]-[OBJECT]

Setting Description
STAND Usually, select this setting. (default value)
PCB Select this setting for workpieces such as PCBs through which light penetrates.
MIRROR Select this setting for workpieces having a mirror surface.
Glass Mode1 Select this mode to measure glass at high speed.

[y ;
\

v

v

Glass

Mode2 Select this mode when you want to measure glass stably.

This is effective when measuring the thickness of glass having different reflection
factors on the front side (D and the backside @) such as backside deposited glass.
(This is not displayed in Multi-Task mode.)

(This is not displayed in Multi-Task mode.)

[}
[
Voot
[
()

Glass with a film '

L For example, backside
deposited glass.

Front side @®
Backside @

When MODE2 is selected, two areas are measured and the measured value that is
closer to the Sensor Head is output as the result of the front side of the glass.
When MODE?2 is selected, the measurement area is set for the front side and back-
side of the glass respectively, and an adjustment is performed for a suitable
received light amount for each area.

SNOILONND JOd SONILLIS BefSlelieEly

Mode 1

+ Automatically
adjusts the
received light
amount.
When you use SmartMonitor ZS, you can adjust the area while checking the

received light amount.

Area of the front side

/,‘%/ Received light amount of the front side

=

\'i Received light amount of the backside
Area of the backside

ZS-HL
User's Manual 5-9
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Setting for Sensing Conditions

Setting Description

THICK Mode1 Select this mode to measure the thickness of glass at high speed.
Measures the thickness between @) and @.
(This is not displayed in Multi-Task mode.)

)
[
Vot

Front side @O

) [Rawglass , || Measure the thickness.
Backside @ -

Mode2 Select this mode when you want to measure the thickness of glass stably.

This is effective when measuring the thickness of glass having different reflection
factors on the front side (D and the backside @) such as backside deposited glass.
(This is not displayed in Multi-Task mode.)

4
A
[

'

[}
[}

[}
[}
[}

Glasswihafim, ] 1. Measure the thickness.

L For example,
backside deposited glass.

Front side ®
Backside @

When MODE?2 is selected, the measurement area is set for the front side and back-

side of the glass respectively, and an adjustment is performed for a suitable

received light amount for each area.
Mode 1

: Automatically
adjusts the
received light
amount.

When you use SmartMonitor ZS, you can adjust the area while checking the
received light amount.

(S0

Area of the front side
il Received light amount of the front side
o T Received light amount of the backside
! = Area of the backside

SNOILONNA JOd SONILLIIS EBIGINER

! When you set GLASS (MODE2) or THICK (MODE2) for the measurement object, the following parame-

( (\l ters are initialized.
chEoK SMOOTH

* AVERAGE

ZS-HL
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Setting for Sensing Conditions

Setting Mutual Interference Prevention

Mutual interference between two Sensor Heads can be prevented by shifting the laser
beam emission timing. Use this function when Sensor Heads must be set up inside an
area where mutual interference is likely to occur or when a transparent workpiece will be
measured sandwiched between two Sensor Heads.

Sensor Head 1
Timing A

Sensor Head 2
Timing B s ° s

» FUN Mode-[SENSING]-[SYNC]

Setting Description
OFF The mutual interference prevention function is not used. (default value)
ON Timing A Sets the light emission timing to timing A.
Timing B Sets the light emission timing to timing B.

! The sampling frequency is changed when the mutual interference prevention mode is enabled.

\G\} + 8 times in Standard, High-Resolution and High-Sensitivity modes
<) . About 15 times in the High-Speed mode

The measurement cycle is also influenced by other settings.

Check the sampling cycle in FUN Mode-[SYSTEM]-[INFO]-[CYCLE].

CHECK!

! . The same sensing mode must be set to each controller when the mutual interference prevention mode

~@ is used. When [HI-SPEED] or [CUSTOM] is selected as the measurement mode, the same conditions

= must be set. Setting different conditions will result in a sampling cycle on each controller and mutual
interference can no longer be prevented.

* When GLASS (MODE2) or THICK (MODE2) is set, mutual interference prevention function does not
operate.

CHECK!

ZS-HL
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Setting the Filter Function

Setting the Filter Function

Set the conditions for filtering information obtained from the sensor.

Waveform
when filter
function is
not set

SMOOTH

Average
value

Differentiation

Displacement
Smooth J “

Spike-like changes are
removed.

N

Displacement

_“_)\[

Changes are extracted to

/ Changes are smoothed out.
A n eliminate displacement value.

Setting SMOOTH

The intermediate value of multiple sets of data can be output as the measurement result.
This function removes any abnormal values such as spiking that occur when the shape of
the workpiece suddenly changes during measurement.

Example: To remove spiking

Abnormal values such as spiking that occur when the shape
of the workpiece suddenly changes during measurement.

Measured value

—

Time
¥

The smoothing function can remove spikes

[}
=
©
>
o
o
3
[3+]
[}
= -
Time
» FUN Mode-[FILTER]-[SMOOTH]
Setting Description
OFF The smooth function is not used.
ON The intermediate value of the past 15 measured values is set as the measurement

result at each sampling cycle. (default value)

1
N
-~

CHECK!

ZS-HL
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Section5

Setting the Filter Function

Setting AVERAGE

The average of the measured values obtained based on the preset number of samples
can be output. Select this setting when you want to ignore sudden changes in measured
values.

» FUN Mode-[FILTER]-[AVERAGE]

Setting Description

1, 2,4, 8,16, 32, 64, 128, 256, 512, | Sets the average count. (default value: 128)
1024, 2048, 4096

(When the mode is set to High-
Speed mode, the value is from 1 to
256.)

Setting Differentiation

Use the differentiation function to detect only sudden changes in the measured values that
occur during very short periods of time.

The differentiation function detects changes between the present value and the measured
value that is in effect just before the comparing pitch. The coefficient of this comparing
pitch is defined as the differentiation cycle.

Example: Differentiation cycle=10 ms

Present value

semies [ |11 NI FHATEATTTTLT AT
Sampling'éycle 4—-—» i
i > | Comparison interval 10 ms
Display value
(differentiation result)
» FUN Mode-[FILTER]-[DIFF]
Setting Description
OFF The differentiation function is not used. (default value)
ON Sets the cycle (ms) in which to perform differentiation.
Range: 1 to 500

ZS-HL

User's Manual
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Section5
Setting Output Processing of Sensing Information

Setting Output Processing of Sensing Information

Set how sensing information is to be processed for outputting the required values.

Setting the Scaling

This setting is used when you want to correct any errors that are generated due to the
installation status of the Sensor Head, and display the corrected value on the main display.
Place an actual sensing object in position for measurement.

There are three setting modes: “manual setting of correction values,” and “one-point
scaling” and “two-point scaling” that automatically set the correction values of a placed
sensing object.

When GLASS mode is selected for the measurement object, the menu used only for
scaling is displayed.

N—
LLEA Measuring the Thickness of Transparent Objects p.3-4

:" ! The settings listed below return to the default settings when scaling is set. Set these items after scaling
€] settings have been completed.
= » Zero reset

CHECK!

B Setting One-point Scaling

Measurement is performed at one position and offset values are set for that measure-
ment value.
The offset and increment/decrement inversion (display inversion) can be set.

Example: Displaying the height of the sensing object

SNOILONNA JOd SONILLIIS EBIGINER

Sensor Head

Display value
o isplay valu

(mm)
A
Ty -] 10
Measuring center
distance |
- » Measured value
Measured value 57 :
: Target display value (mm)
-4.5 -
mm i . Se.nsmg 10 mm L s
object -

ZS-HL
5-14 User’s Manual



Section5

Setting Output Processing of Sensing Information

» FUN mode-[OUTPUT]-[SCALING]-[ON]-[AUTO]

1. Set the sensing object in place, and enter the

\_d \_/ \_/
desired setting to be used as the offset. - ..‘ .. Ve
The current measured value is displayed on the " -‘ ‘-‘ '-'

. . . . -, -, w, w,
main display, and the offset value is displayed V- EdNdNinNeg
on the sub-display. '-‘« . ‘\“ N RN

INPUT POINT 1
——DIG 1 | VAL SET:0K
2. Press the SET Key to apply the setting.
. Set the decimal point to determine the effec-
\_d \N_/ \_/
tive digits. - ..‘ .. Vi
LA L
\_/
3“' The decimal point set here becomes the new deci- . ‘ ‘ .-‘ .-‘ .-‘ .-‘
@ mal point of the scaling setting. ‘-‘ ' "s.é_" '-' '-‘
CHESK‘ The posit‘i‘on ofnthe c.jecimal poir.1t on the dis;?lay fol- S SUTDOTPOINT
lows the “DOT” setting of the display setup in RUN ——DIG 1 | VAL SET:OK

mode.

4. Press the SET Key to apply the setting.

5. Press the SET key without entering any

INPUT POINT 2
value for the second point. ——DIG 1 | VAL SET:OK
6. [Select [FORWARD] or [INVERS]. STNeESRECTon
A FORWARD INVERS

SNOILONND JOd SONILLIS BefSlelieEly

:‘ '! FORWARD: The larger the distance between the Sensor Head and the sensing object, the
(N larger the measured value displayed on the Sensor Controller.
CHE?K! INVERS :The larger the distance between the Sensor Head and the sensing object, the
smaller the measured value displayed on the Sensor Controller.

ZS-HL
User's Manual 5-1 5
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Setting Output Processing of Sensing Information

B Setting Two-point Scaling

Measurement is performed at two positions and offset values are set for those mea-
sured values.

Example: Correcting display values to match actual distances

Sensor Head

©
Display value
9 (mm)
A
4.0 f---mommeeees .
38 -, o
Sensing + Actual distance:-3.0 mm
object Display value:-2.8 mm -3.0 _ ', Measured
,,,,,,, 7 4.0 value (mm)

Sensor Head '1 f" ,,,,,,,, 28
% © ) EEREEREREe -3.0
21
<.
)
a1
0
m
_|
-
Z _———
® T Actual distance:4.0 mm
('II')I object { Display value:3.8 mm
e} A8
Py
T
C
zZ
9' :“ ! Separate the two specified points by at least 1 % of the rated measurement range for the connected
e} €| SensorHead.
(% cHEGk EXample: For the ZS-LD8O (diffuse reflection type)

The two measured points must be separated by at least “30 mm x 0.01 = 0.3 mm” as the measuring
range is “30 mm £15 mm”.

ZS-HL
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Setting Output Processing of Sensing Information

» FUN Mode-[OUTPUT]-[SCALING]-[ON]-[AUTO]

1. Set the first point by following steps 1 to 4 of

the one-point scaling procedure. @l DR B
- Q4
LN R )

INPUT POINT 1
——DIG 1 | VAL SET:OK

2. Place the sensing object at the position (sec-

ond point) to perform scaling, and enter the .: .-‘ .-‘ .-‘
desired offset value (second point). -‘-'-‘ '-‘ '-‘
<
H H S/ \__/ \__/ \__/
Press the LEFT key. The sub-display blinks. : (] :, (RN
SO0 00 0
3. Press the SET Key to apply the setting. NPUT POINT 2 ®
——DIG 1 | VAL SET:OK Q
g.
B Manual Setting o
Enter numerical values for scaling correction values. r(ﬁ
» FUN Mode-[OUTPUT]-[SCALING]-[ON]-{[MANUAL] -
Z
Setting Description ®
0]
SPAN Sets the inclination of the sensor characters as a coefficient. n
Range: -2.0 to 2.0 O
Measurement value D
o
C
zZ
(@]
4
°
Workpiece
displacement n
OFFSET Adds/subtracts a fixed value to or from the measured value.
Range: -999.99 to 999.999
Measurement value
(mm) .
- Workpiece
displacement
ZS-HL
User's Manual 5-1 7
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Setting Output Processing of Sensing Information

Setting HOLD Functions

Set the hold conditions for measured values. The hold functions hold any value from the
measured values during the specific period (sampling period), such as the maximum or

minimum value.

B TYPE

Set the hold conditions for measured values.

» FUN Mode-[OUTPUT]-[HOLD]-[TYPE]

Setting Description

OFF Hold measurement is not performed. The measured value is output at all
times. (default value)

PEAK Holds the maximum value during the sampling period. The output
changes at the end of the sampling period and is held until the end of the
next sampling period.

" Current
1) measured value
21
= B o o
g *~ Sampling period '
&
o0 BOTTOM Holds the minimum value during the sampling period. The output changes
m at the end of the sampling period and is held until the end of the next sam-
j pling period.
z . -
9} 0 :
wn ‘ \
T Current v )
% measured value | 0 N—foooC > Output
w‘_’\
T ‘ Sampling period ‘
=
O P-P Holds the difference between the maximum and minimum values during
(:3| the sampling period. This option is selected mainly when detecting vibra-
=z tion. The output changes at the end of the sampling period and is held
% until the end of the next sampling period.
Current Output | .
measured value (max. value - min.
value)
4%"
'~ Sampling period '

AVERAGE Holds the average measured value during the sampling period. The out-
put changes at the end of the sampling period and is held until the end of
the next sampling period.

; Output
Current : ' (average)
measured value ! 0

'~ Sampling period ‘

ZS-HL
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Setting Output Processing of Sensing Information

Setting Description
SAMPLE Holds the measured value at the start of the sampling period. The output
changes at the start of the sampling period and is held until the start of the
next sampling period.
f\ ‘ Output
Current /i \\/ \/
measured value ! :
‘ Sampling period ‘
W Triggers

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

» FUN mode-[OUTPUT]-[HOLD]-[TRIGGER]

Setting

Description

EXT

Enters the trigger for the start of sampling by using the timing input. The period
that the timing signal is ON is the sampling period.
(default value)

ON
Timing input
OFF

Sampling period
>

! When a delay time is set, the input OFF timing and the end of the

b @) sampling period will not be synchronous. Sampling will end after the

=

<) specified sampling period has elapsed.
CHECK! P ping p P

SELF-UP

The sampling period is the period at which the measured value is greater than
the specified self-trigger level. Hold measurement is possible without a sync
input.

Self-trigger level /\ , ‘ Hysteresis width
/ _____ w_ - - 5%_‘,* (for self-trigger)

o Action point
Sampling period Sampling period ~ © Return point

Measured
value

When SELF-UP is selected, the following items are subsequently displayed:
* TRG LEVEL

Sets the desired self-trigger level.

Range: -999.99 to 999.999
* TRG HYS

Sets the hysteresis width for the self-trigger.

Range: 0 to 999.999

:“' When a delay time is set, the timing when the measured value
< (\! becomes smaller than the self-trigger level and the end of the sam-
<) pling period will not be synchronous. Sampling will end after the spec-
CHECK! ... . .
ified sampling period has elapsed.

ZS-HL
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Setting Output Processing of Sensing Information

Setting Description

SELF-DN The sampling period is the period at which the measured value is smaller than
the specified self-trigger level. Hold measurement is possible without a sync
input.

Measured value

. @_ __ _A# Hysteresis width
Self-trigger level \/ I 'T (for self-trigger)

e

e Action point
Sarﬁpling peribd

o Return point

When SELF-DN is selected, the following items are subsequently displayed:
* TRG LEVEL
Sets the desired self-trigger level.
Range: -999.99 to 999.999
* TRG HYS
Sets the hysteresis width for the self-trigger.
Range: 0 to 999.999
:‘ '!'  When a delay time is set, the timing when the measured value
Q becomes greater than the self-trigger level and the end of the sam-

w pling period will not be synchronous. Sampling will end after the spec-
@ CHECK! ... . .
Q ified sampling period has elapsed.
=
o

:" ! Set the hysteresis width based on the fluctuations in the measured values around the trigger level.
(I!I'I) ®\| The hysteresis will be applied from the start of the sampling period and will prevent timing input
j CHEZ'KI chattering.
z
(9]
wn
T
]
Py
T
C
zZ
O
d
©]
=z
wn

ZS-HL
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Setting Output Processing of Sensing Information

B DELAY

A delay time is set to ignore measured values immediately after the timing input. This is
useful for avoiding bounding during device startup and the influence of machine vibra-
tion.

The delay time (the delay between timing input and the start of sampling) and the sam-
pling period can be set.

— pe——p —p
3 Delay time Sampling period 3 Delay time

Timing input OC:: _|—| r' w—|

Ignored Accepted

» FUN mode-[OUTPUT]-[HOLD]-[DELAY]

Setting Description

OFF The delay time is not set. (default value)

ON Sets the delay time.
When ON is selected, the following items are subsequently displayed:

» T-DELAY
Sets the delay time.
Range: 0 to 9000 (ms)
* T-TIME
Sets the sampling period.
Range: 1 to 9000 (ms)
:‘ '!  Set so that the “delay time + sampling period” is less than the timing
A input ON interval. If the next timing input for measurement is received
<) before the “delay time + sampling period” has elapsed, that timing
CHECK! input will be ignored and will not be reflected in the sampling.

SNOILONND JOd SONILLIS BefSlelieEly
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Setting Output Processing of Sensing Information

Setting the Zero Reset Function

B TYPE

Set how zero reset is to be executed.

» FUN Mode-[OUTPUT]-[ORESET]-[TYPE]
Setting Description

REAL Sets the measured value when a zero reset is executed to zero. (default value)

&q

D>l e
a

| I_ Measurement of height
from reference surface

Zero reset Reference A

HOLD Sets the measured value (hold value) when a zero reset is executed to zero.
This setting is enabled when hold measurement is performed.

' T Ho}d Aok Measurement of height
"_li (reference) from reference surface

A
Zero reset

~&— Direction of movement

B OFFSET

Set an offset to set the reference value for zero reset to a value other than 0.

» FUN mode-[OUTPUT]-[ORESET]-[OFFSET]

Setting Description

OFFSET Sets the reference value.
Range: -999.999 to 999.999 (default value: 0)

SNOILONNA JOd SONILLIIS EBIGINER

B STATUS

Set valid/invalid for the zero reset function.

» FUN mode-[OUTPUT]-[ORESET]{{STATUS]

Setting Description
ON When a zero reset input is received externally, a zero reset is executed.
(Default Value)
OFF Even when a zero reset input is received externally, a zero reset is not exe-
cuted.
RN

N In Multi-Task mode, set ON/OFF for each TASK.

=
=

CHECK!

ZS-HL
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Setting Output Processing of Sensing Information

B ORESET MEMORY

You can select whether or not to hold the measured value zero reset level even if the
power is turned OFF.

» FUN Mode-[SYSTEM]-[ORESET]

Setting Description
OFF Zero reset is canceled when the power is turned OFF. (default value)
ON The zero reset level is saved to memory even if the power is turned OFF.

Turn [OFF] zero reset memory if, as in the example below, the zero point is reset for
each measurement.
Example: When the step of the sensing object is measured

Sensor Head

©
This step
1 is mea- ’—,—‘ ,—‘
@ sured. ! 1 (‘_Q
‘ o
Zero reset Zero reset Zero reset o
executed executed executed o
wn
m
Direction of movement :I|
z
9]
0]
:“ !« If zero reset memory is [ON], the zero reset level data will be written in the Sensor Controller non- 8
€ volatile memory (EEPROM) at each zero reset. The EEPROM can be written a maximum of )
CHEZ"K‘ 100,000 times. Writing the zero reset level for each measurement can, therefore, use up the life of E
the memory and lead to malfunctions. %
* Even if zero reset memory is enabled, the zero reset level will be held also when it is saved. Zero =
reset will continue after startup when these functions have been changed. %
wn

ZS-HL
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Setting for Measurement of Characteristic Points

Setting for Measurement of Characteristic Points

You can measure any measurement points within the range of received light by using the
line beam characteristics and multi-task function. Set this menu when you measure subtle
concavity and convexity in the workpiece or thickness of a transparent object.

The setting for measuring the characteristic points are valid only in Multi-Task mode.

» FUN Mode-[MEASURE]-[Measured value]

Setting Description
NONE Does not set measurement points.
AVERAGE Measures the average position between the peak Line beam
and bottom positions of the line beam.
You can measure the distance from the work- | ___ ___ _____
piece. (defaultvalve) | [ |}----- 3 Average
| I
PEAK Measures the peak position of the line beam. Line beam
You can measure the highest position in the line
o beam. | e Peak
8 —
=3 |
?,1 BOTTOM Measures the bottom position of the line beam. Line beam
You can measure the lowest position in the line
(|!r|) beam.
_|
-
zZ :[ ---Bottom
O -
(_II_)I THICK Measures the thickness of a transparent object )
O such as g|aSS. /,:\/Thickness
Py S
p
(Z) STEP Measures between peak and bottom in the line Line beam
- beam.
% You can detect subtle concavity and convexityin | .
» the workpiece. I Peak/bottom
| A
K+mX+nY/(calculation) Select this to perform logic operations on X and Y with the coefficient freely set. In
addition, you can assign, to TASK, the measurement of characteristic points you
have set, and measure multiple points or perform calculations.
» Krange: -999999 to 999999
* mrange: -10.0 to 10.0
* nrange: -10.0 to 10.0
» Xrange: NONE, TASK1 to TASK4
* Y range: NONE, TASK1 to TASK4

ZS-HL
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Setting Display Method

Set what you want to display on the Sensor Controller during measurement in RUN mode.
To set the display method, switch to RUN mode and display the top menu.

Setting the Digital Display

Set what is displayed on the display in RUN mode.

B Number of digits past the decimal point

Set the number of display digits in the main display and sub-display.
When five or less digits are set, the digits are disabled from the rightmost digit first.

» RUN Mode-MENU key-[DIGITAL]-[DOT]

Setting Description

5th, 4th, 3rd, 2nd, 1st, 0 Sets the number of display digits past the decimal point.
(default value: varies depending on the connected Sensor Controller.)

W Setting the ECO display
Set the brightness of the main display and sub-displays.

» RUN Mode-MENU key-[DIGITAL]-[ECO]

Setting Description
NORMAL Sets the display to normal brightness. (default value)
ECO Suppresses the brightness by reducing current consumption to darken the display.
OFF Turns the display OFF.

SNOILONND JOd SONILLIS BefSlelieEly

Displaying HELP

Display Help for the functions assigned to the SET or ESC keys in RUN mode.

» RUN Mode-MENU Key-[HELP]

ZS-HL
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Setting Display Method

Setting the LCD Screen

Set how the LCD screen is displayed in RUN mode.

W Setting display ON/OFF

Set whether or not to display the LCD screen.

» RUN Mode-MENU key-[LCD]-[ON/OFF]

Setting Description
ON Displays the LCD screen at all times. (default value)
AUTOOFF Turns the LCD screen display OFF when no operations are performed for one
minute.
OFF Turns the LCD screen OFF.
(This setting is valid only in RUN mode. Note, however, that pressing the MENU key
displays the display customize menu.)

B Setting the backlight ON/OFF
Set whether or not to turn the LCD screen’s backlight ON or OFF.

» RUN Mode-MENU key-[LCD]-[B.LIGHT]

Setting Description
ON Turns the LCD screen backlight ON at all times. (default value)
AUTOOFF Turns the backlight OFF when no operations are performed for one minute.
OFF Turns the LCD screen backlight OFF.

B Customizing the LCD display

Set this item to display customized characters on the LCD screen.

SNOILONNA JOd SONILLIIS EBIGINER

» RUN Mode-MENU key-[LCD]-[CUSTOM]

Setting Description

UPPER Set this item to ON to display characters set at [U-CUST] on the upper section of the
LCD screen. (default: U-OFF)

LOWER Set this item to ON to display characters set at [L-CUST] on the lower section of the
LCD screen. (default: L-OFF)

U-CUSTM Use this setting to edit characters to display on the LCD screen. (max. 16 digits)
Call up the initial character of each character group using function keys 1 to 4.
1:AtoZ

2:atoz

3: KANA (Japanese Characters)

L-CUSTM 4. Numbers, ;,;,,<,=,>,?, @

Switch the characters in order using the UP or DOWN key.

Move the digits by the LEFT or RIGHT key.

To clear a character, select a space.

ZS-HL
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Setting the System Environment

Set the system environment.

Checking Information

Displays the sampling cycle and version of Sensor Controller system.

» FUN Mode-[SYSTEM]-[INFO]

Setting Description
CYCLE Displays the current sampling cycle.
VERSION Displays the version of the Sensor Controller system.

Setting the Key Lock

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

Moving to the key lock menu or moving between menu hierarchies by the MENU or ESC
keys are possible even when the key lock function is ON.

» FUN Mode-[SYSTEM]-[KEYLOCK]

Setting

Description

OFF

Cancels the key lock function. (default value)

ON

Turns the key lock function ON.

ZS-HL
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Setting the System Environment/Changing the Way of Obtaining Banks

Setting the Sensor Load Method

Set whether or not to load information from the currently connected Sensor Head when the
Sensor Controller is started up.

» FUN Mode-[SYSTEM]-[SenINFO]

Setting Description

LOAD Reads the data currently saved on the Sensor Head each time that the Sensor
Controller is started up. (default value)

SAVE Data is not read from the Sensor Head when the Sensor Controller is started
up if the same Sensor Head at the previous startup is connected.

D '!  When the combination of Sensor Controller and Sensor Head is fixed,
@) selecting “SAVE” sometimes results in the Sensor Controller starting

<) up more stably depending on the operating environment.
CHECK! P y aep g P g

Setting the Display Language

Set the display language of the LCD screen.

» FUN Mode-[SYSTEM]-[LANGUAG]

Setting Description

Japanese Displays menus in Japanese. (default value)

English Displays menus in English.

Changing the Way of Obtaining Banks

Select the bank contents to be obtained from the settings or judgment value.

SNOILONNA JOd SONILLIIS EBIGINER

» FUN Mode-[BANK]-[MODE]

Setting Description

NORMAL “[SENSING] [MEASUREMENT POINT] [FILTER] [OUTPUT] [I/O SET] that are
set in FUN mode”, and “the threshold value that is set in TEACH mode” are
regarded as bank data. The number of banks is up to four. (default value)

THRESH “The threshold value that is set in TEACH mode” is regarded as bank data.
The number of banks increases up to 32.

ZS-HL
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Saving the settings data/Clearing the Settings

Saving the Settings Data

Bank settings and system settings are saved internally on the Sensor Controller.

:\‘ !« The settings of all banks are saved regardless of the currently selected bank No.
®\] - After you have made or changed settings, be sure to save the setup data. All settings will be deleted if

CHEGkl  You turn the power OFF without saving the data. A message prompting you to save data will be dis-
played if you change a mode without saving data after you have changed settings.

» FUN Mode-[SYSTEM]-[SAVE]

Setting Description

OK Saves the setup data.
CANCEL Does not save the setup data.

Clearing the Settings

Initializing All Settings

Return all bank settings and system settings to their factory settings.

\\!I

\( Q\l The settings of all banks and system settings are initialized regardless of the currently selected bank No.
CHECK'

» FUN Mode-[SYSTEM]-[INIT]

Setting Description

OK Initializes the setup data.
CANCEL Does not initialize the setup data.

SNOILONND JOd SONILLIS BefSlelieEly

Clearing Banks

“Clearing” initializes the settings of the currently selected bank.

FUN Mode-[BANK]-[CLEAR]

RN
<

(Q! Settings in [SYSTEM] and settings displayed in RUN mode are not initialized.

CHECK!

ZS-HL
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Clearing the Settings

MEMO
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Section6
Overview

rview

By using the I/O cable and terminal block output of the Sensor Controller, you can output
the measured value or judgment result to external devices, or input a control signal such
as zero reset and LD-OFF from external devices. A predetermined |/O signal is assigned
to each signal line for the I/O cable.

I/O Cable

The 1/0O cable outputs the measured value or judgment value from the I/O cable of the
controller, and inputs a measurement control signal or zero reset signal.

— > Output of measured value (linear output)
o N—
s LLa Settings for Linear Output p.6-3

—— > Judgment output
2 é N—
[La Settings for Judgment Output p.6-7

<— Input of control signal

—
LLQ Settings for Input Signal p.6-17

N—
[i ﬂ Wiring p.2-10

n
(1]
o
=
]
)
»

o/l

Terminal Block Output

When you connect a real-time parallel output unit, the Sensor Controller outputs the
measured value or judgment value in parallel.

Output the measured value (binary data) or judgment.

2 eos

Connect to the g
RS-232C connector.

Real-time parallel
output unit ZS-RPD

ZS-HL
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Settings for Linear Output

Settings for Linear Output

This section describes the settings required for linear output of the current measurement
result.

Assignment of Linear Output

Sets the output for the linear output line. Depending on the selected task mode, the setting
value differs.

» FUN mode-[I/OSET]-[ANALOG]-[OUT]

* For Single-Task mode

Setting Description

ON Linearly outputs the measured value from the controller. (default value)

OFF Does not output linearly.

* For Multi-Task mode

Setting Description o
TASK1 The measured value of the task selected here is linear-output from the controller. g
TASK2 (default value: TASK1) g-
TASK3 a
TASK4
NONE Does not output linearly. 6

ZS-HL
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Settings for Linear Output

Setting Focus

For the linear output, because the measured value is converted to a current of 4 to 20 mA
or a voltage of -10 to +10, and is then output, you can freely set the relationship between
the displayed measured value and output value. Match the settings to suit the connected
external device.

Enter the output values for any two current values or voltage values to set the output
range. (default value: OFF)

P Example: Set 0 mm to 4 mA and 5 mm to 20 mA. (for current output)

Output current Output current
(mA) (mA)
20 p---mmmmee-
4 r---# .
Measured value i ! Measured value
0 (mm) 0 2
5 5 5 0 5 (mm)

U Separate the two specified points by at least 1 % of the rated measurement range for the connected

( (\g Sensor Head or 40pm or longer.

CHEG Example: For the ZS-HLDS5T (diffuse reflection type)

The two measured points must be separated by at least “10 mm x 0.01 = 0.1 mm” as the measuring
range is “t5 mm (10 mm)”.

n
(1]
o
=
]
)
»

o/l

» FUN mode-[l/O SET]-[ANALOG]-[FOCUS]-[ON]

1. Set the output value (voltage or current

N 2
- N/
value) of point 1. - i _ ..‘::
The output value is displayed on the main LR LR AN
display. - .: AR
00 L0
. INPUT POINT 1
2. Press the SET Key to apply the setting. 1 1 CHANGE SET:OK
3. Set the measured value for point 1.
. . - N/
The measured value is displayed on the sub- ..‘ - ..‘
display. < » o
ST
4 0050 00
. Press the SET Key to apply the setting.
y PRy g INPUT POINT 1

——DIG 1 | VAL SET:OK

ZS-HL
6-4 User’s Manual
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Settings for Linear Output

5. Set point 2 in the same way as point 1.

- \__/ - \__/
el e
L L
\_d \_/ N/ N/
ivevintd
000 L0 00
INPUT POINT 2
——DIG 1 | VAL SET:OK
:‘ '! Ifthe points are not set correctly, check the following:
€] - Isthe measured value set on the sub-display within the measuring range
CHE‘CgK‘ (with scaling and calculation settings reflected if set)?
* Are the first and second measured points separated by at least 1 % of the rated measuring

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

Correcting Linear Output Values

Discrepancies may occur between the linear output current (or voltage) values set on the
Sensor Controller and the actual current (or voltage) values measured due to the
conditions for the connected external device or other factors. The linear output correction
function can be used to correct this discrepancy.

The output values are corrected by entering the correction value for the current (or
voltage) values for any two points. (default value: OFF)

Range: -999 to 999

(N
\
Set the focus function and select either current or voltage output beforehand. Also, connect the linear

<) output to an external ammeter or voltmeter.
CHECK!

» FUN mode-[l/O SET]-{ANALOG]-[ADJUST]-[ON]

1. Set the output value of point 1.
The output value is displayed on the main
display.

a
g.

A\,
4
-,

2. Press the SET Key to apply the setting. INPUT POINT 1
1 | CHANGE SET:OK

ZS-HL
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Settings for Linear Output

3. Set the correction value for point 1.

- \N_/

The measured value is displayed on the sub- ..‘ - ..‘

display. LR
. . . -—", S e 2
Adjust the correction value on the sub-display VIVGEN L
so that the measured value of the ammeter (or LY LS AT

voltmeter) and the output value shown on the [[NPUT POINT 1
main display are the same. ——DIG T | VAL SET:OK

4. Press the SET Key to apply the setting.

5. Set point 2 in the same way as point 1.

- " - \_/

el el

Lt

:“' If the points are not set correctly, check to see if the .-‘ .-‘ .:

@\ | current (or voltage) values of points 1 and 2 are the '-' '-' -'
CHE;K‘ same.

INPUT POINT 2
——DIG 1 | VAL SET:OK

n
(1]
o
=
]
)
»

o/l
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Settings for Judgment Output

Settings for Judgment Output

This section describes the settings for outputting the judgment result using the output

cable.

Operation Settings at Judgment Output

Sets the hysteresis width for the upper and lower limits of judgments and the judgment

output timing.

N—
LLQ Threshold Setting p.4-7

» FUN mode-[I/O SET]-[JUDGE]

Setting Description
HYS Set the hysteresis value for the
upper and lower limits of judg- HIGH threshold Eyyiirfei'i width)
ments if the HIGH, PASS, or Vé}'ue ,,,,,,
LOW judgment is unstable near Measured value / o Action
LOW threshold i point
the threshold values. value i § § 3 o Return
Range: 0 to 999.999 o O | point
(default value: 0.05 % of Sensor | output | Pass gﬁpgi_i—;\—j*
Head measuring range) Low o
Example: For ZS-LD80, 15 uym
(0.005 % of 30 mm) as measur-
ing range is £15 mm
TIMER Set the timing for judgment outputs to match the operation of external devices.
OFF (default | Outputs the judgment as soon as
value) the judgment result has been Measured value
applied.
HIGH threshold value
LOW threshold value
: ~——
HIGH output w
A
PASS output ON —I—I—
OFF L
LOWoutputon [
OFF
OFF-DLY After the measurement result
has been applied, delays turning Measured value
OFF the PASS output for the HIGH threshold value
time set to the timer.
Also delays turning ON the HIGH
and LOW outputs for the time set LOW threshold value
to the timer. 1
) HIGH outputggF -1
Range: 1 to 5,000 (ms) PASS outputon ; —
OFF 0
LOW out
ou pulggF —
<«— . Timer time

ZS-HL
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Settings for Judgment Output

Setting Description
ON-DLY After the measurement result
has been applied, delays turning Measured value
ON the PASS OUtpUt for the time HIGH threshold value
set to the timer.
Also delays turning OFF the
HIGH and LOW outputs for the LOW threshold value
timer time. HIGH output on ——|
Range: 1 to 5,000 (ms) PASS output ;)E:
LOW output oy —l‘—
OFF
~<—— Timer time
1 SHOT When the judgment result
changes to PASS, outputs the Measured value
PASS output for the time set to HIGH threshold value
the timer.
Neither the HIGH nor the LOW
output is output. LOW threshold value

Range: 1 to 5,000 (ms) HIGH outputon
OFF

PASS output on -~
OFF

LOW output ON
OFF

~<— : Timer time

Assignment of Judgment Output (For Multi-Task)

n
(1]
o
=
]
)
»

Sets which TASK to output.

o
» FUN mode-[l/O SET]-[JUDGE]-[OUTPUT]
Setting Description
TASK1 The selected task result is output to the following output lines. (default value:
TASK2 TASK1)
TASK3 * HIGH
TASK4 * PASS
* LOW
* BUSY
:“ ! When you want to output the judgment of multiple tasks together using Multi-Task mode, you need to

®\] have a real-time parallel output unit.

=z

s N—
CHECK! LLEA Settings for Terminal Block Output p.6-9

ZS-HL
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Settings for Terminal Block Output

The following describes the methods for connecting a real-time parallel output unit (ZS-
RPD_1) and outputting the measured value or judgment result at high speed. The
measured value is converted to 16-bit binary data in the maximum steps of 65536, and is
output.

In Multi-Task mode, you can output all of the judgment results of multiple tasks together.

Real-Time Parallel Output Unit

B Connection of a Real-Time Parallel Output Unit
Hang the hook that is on the rear side of the real-time parallel output unit to the DIN
track and attach it there. Then, connect the connector of the Sensor Controller to the
RS-232C connector of ZS-HLDC_1, and use the Sensor Controller.

Connect to the RS-232C /7 == ZS-HLDC
connector of
the ZS-HLDC.

wn
D
Q
18-pole DIN track o
terminal block g

(detachable)

o/l

B Alignment of the Terminal Block

ERR indicator| |PWR indicator
(lit color: red) | |(lit color: green)

[OMRON  ZS-RPD PARALLELOUTPUTUNIT | WMADEIN IAPAN ] O
RS-232C ERR = = PWR
E \DATAo123456759101112131415\r
=
E O
O NOOOODOOO0O0O0O0OOLIL =

RS-232C connector. ~ - _ ~ E(')r: E‘:e'és
Can be used in the same Pin Nos.1 to 16 Pin No.17

way as the RS-232C port Parallel output Gate signal

on the ZS-HLDC. Signal names: DO to D15 || Signal name: GATE

[Type of Connectors Used]
* ZS-RPD body side = SL 3.5/18/90F-ORG (made by Weidmuller)
* Cable connection side = BL 3.5/18F-ORG (made by Weidmuller)

ZS-HL
User's Manual 6-9
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Settings for Terminal Block Output

W Circuit Specification

The following circuit configuration is employed for the total of 17 outputs including data
output (DO to D15) and GATE signal.

| 0V (shared internally

_ with ZS-HLDC)
with ZS-HLDC

77777777777 - Load []

* ENPN output type (ZS-RPD11) * EPNP output type (ZS-RPD41)
.__.ZSRpD41 |
‘ DC24V
T T |
\E ZS-HLDC ‘ =
s B
T g ‘ \ | =
| i § I
L SRR
‘ ‘ | ‘ || 24 voe (shared internally |
| L
L

ZS-HLDC GND (0 V) lead
(cable color: blue) 20 mA (max.) |

ZS-HLDC GND lead (cable color: blue)

Assignment of Terminal Block Output

Sets the output contents for the real-time parallel output unit. Depending on the selected
mode, the setting value differs.

n

8 » FUN mode-[I/O SET]-[TERMINAL]-[OUT]

S

o * For Single-Task mode

6 Setting Description
NONE Does not output to the real-time parallel output unit.

Compared to the case when the measured value or judgment is output, the
sampling cycle becomes short.
(Default Value)

MEASURE Outputs the measured value to the real-time parallel output unit.

JUDGE Outputs the judgment result to the real-time parallel output unit.

* For Multi-Task mode

Setting Description

NONE Does not output to the real-time parallel output unit.

Compared to the case when the measured value or judgment is output, the
sampling cycle becomes short.

(Default value)

MEASURE | TASK1 The measured value of the task selected here is output to the real-time paral-
TASK?2 lel output unit.
TASK3
TASK4
REPEAT Continuously outputs TASK1 to TASK4.
JUDGE Outputs the judgment result to the real-time parallel output unit.
ZS-HL
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Settings for Terminal Block Output

Output Format

B When the measured value is output

The measured value is converted to 16-bit binary data in the maximum steps of 65536,
and is output. The following table lists the correspondence between the measured
value and 16-bit binary data.

Data output value of parallel data
measurement error occurs.

{Becomes CLAMP-LV when aj

\\ In decimal | 16-bit binary data (in binary)
CLAMP-LV— 65535/ 1111 1111 1111  1111|
FAR side 52768/1100 1110 0010 0000 '

487681011 1110 1000 0000
4476811010 1110 1110 0000
407681001 1111 0100 0000

) 36768/1000 1111 1010 0000 At defaut
g data is output
E 32769| 1000 0000 0000 0001 in 40,000
= |center 82768[1000 0000 0000 0000 | (oo o
§ 32767|0111 1111 1111 111 12.768 to
287680111 0000 0110 0000 52,768,

247680110 0000 1100 0000
207680101 0001 0010 0000
16768[ 0100 0001 1000 0000
12768/ 0011 0001 1110 0000

D15-D12 D11-D8 D7-D4 D3-DO
Data that is output from a 16-bit terminal block
In the above table,

« 1 indicates that the open-collector output is ON (For NPN type, L level, and for PNP type, H level).
« 0 indicates that the open-collector output is OFF (For NPN type, H level, and for PNP type, L level).

NEAR side

n
D
o
=
o
S
(o2}

* When Only a Task is Output
bl5 bl4 bl3 bl2 bll bl0 b9 b8 b7 b6 b5 bd b3 b2 bl bo

L |
Binary data of the measured value

o/l

When FOCUS is set, only the measurement that reflects the FOCUS setting is output.

Example: When FOCUS s set for the first point (measured value 0.000 — output value 00000)
and second value (measured value 10.000 — output value 20000).
When the measurement result is 5000, 10000 is output in binary.
b15 bl4 Db13 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

l[oJola]ofoflaf[af[a]ofofo[1]o]o|o]o]| =10000

Data output value of parallel data
Output value after FOCUS is performed (in decimal) | 16-bit binary data (in binary)
65535 1111 1111 1111 1111
50000/ 1100 0011 0101 0000
40000( 1001 1100 0100 0000
30000( 0111 0101 0011 0000
20000/ 0100 1110 0010 0000
10000/ 0010 0111 0001 0000
0 0000 0000 0000 0000
D15-D12 D11-D§ D7-D4 D3-DO

Level that is output from the 16-bit terminal block

ZS-HL
User’'s Manual 6-1 1
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Settings for Terminal Block Output

* When multiple tasks are output continuously
The TASK number is assigned for the lower 2 bits. Thus, the result is output for the
measured value as data in which 2 bits are rounded up.
bi5 bl4 bl3 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Binary data of the measured value TASK No.

The result rounded up to 2 bits (1/4 the value) 0:TASK1
1. TASK2
2:TASK3
3:TASK4

When FOCUS is set, only the measurement that reflects the FOCUS setting is output.

Example: When FOCUS s set for the first point (measured value 0.000 — output value 00000)
and second value (measured value 10.000 — output value 20000).
When the measurement result is 5000, 10000 is output in binary.
b15 bl4 bl13 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

[ofol:Jolof [t 2]oJo o s o o] 1]x] =tom00
— [ —
10000/4=2500 TASK No.
*Result rounded up to 2 bits (1/4 the value)

B When the judgment is output
* When Multi-Task is ON

bl5 bl4 bl3 bl2 bll bl0 b9 b8 b7 b6 b5 bd b3 b2 bl bo

AN J

Judgment result ~ Judgment result Judgment result Judgment result
for TASK4 for TASK3 for TASK2 for TASK1

* When Multi-Task is OFF

b15 bl4 bl13 bl2 bll b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

n
(1]
o
=
]
)
»

o/l

.-~ Judgment result .~

|ERROR| LOW |PASS| HIGH| The judgment result is
expressed in bits in the

b3 b2 bl b0 order of ERROR, LOW,
PASS, and HIGH from
Bit Item Details the left.

b0,4,8,12 HIGH Turns ON when the judgment result is HIGH.
b1,5,9,13 PASS  |Turns ON when the judgment result is PASS.
b2,6,10,14 | LOW Turns ON when the judgment result is LOW.

b3,7,11,15 | ERROR |Turns ON when a measurement error occurs.

ZS-HL
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Setting Focus

Enter the measured values for any two binary output values to set the output range.
(default value: OFF)

Example: Set 0 mm to 0 and 5 mm to 50000. (when ZS-HLDSS5 is connected)

Output value Output value
65535 65535

52768
T ;

32767 32767 p-------7

12768

Measured value

' Measured value
5 0 5 (mm) 5

(mm)

:“ ! Separate the two specified points by at least 1 % of the rated measurement range for the connected

€] Sensor Head.

CHECK! Example: For the ZS-HLDS5T

The two measured points must be separated by at least “10 mm x 0.01 = 0.1 mm” as the measuring
range is “t5 mm (10 mm)”.

» FUN mode-[I/O SET]-[TERMINAL]-[FOCUS]-[ON] g
g.
1. Set the binary output value of point 1. — >
. . . - - - -~ - -
The output value is displayed on the main .‘ .‘ ‘ ..' “_ =
display. A VLN U O
N\ N\t N N\t
- iLovevind
00 L0
2. Press the SET Key to apply the setting. INPUT POINT 1
——DIG 1 | VAL SET:0K
3. Set the measured value for point 1.
. . ./ ./ ./ \_d -
The measured value is displayed on the sub- .‘ .‘ ‘ .. ‘
display. -'\'- . ¢ '-' ¢
SIS
L8 .E 0350 0.0 00
4. Press the SET Key to apply the setting. INPUT POINT 1

—— DIG 1 | VAL SET:OK

ZS-HL
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5. Set point 2 in the same way as point 1.

\_4 - - \_4 \__/
oI
e CLNLD
Ve
00 0

INPUT POINT 2

—— DIG 1 | VAL SET:OK

S '!  |fthe points are not set correctly, check the following:
@ * |s the measured value set on the sub-display within the measuring range
= (with scaling and calculation settings reflected if set)?
+ Are the first and second measured points separated by at least 1 % of the rated measuring
range?

CHECK!

+ Are the binary output values for the two points the same?

Setting the Update Cycle

Sets the output cycle for the real-time parallel output unit.

» FUN mode-[l/OSET]{TERMINAL]-[CYCLE]

Setting Description

1to 100 Sets the update cycle. (default value: 1)
Outputs the measurement result or judgment result for each of “sampling cycle x
setting value for the update cycle”.

n
(1]
o
=
]
)
»

N—
LL_Q Checking the Sampling Cycle p.5-27

o/l

ZS-HL
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Settings for Processing when Meas

Set the output methods for linear, judge, and terminal block when a non-measurement
state occurs temporarily due to insufficient received light amount or the reset input state,
for example.

Example: When the waveform skips due to insufficient received light amount

‘ Amount of displacement
@ @ State with waveform skip caused

- by insufficient light amount
L ? ‘\l( @
%n of
workpiece

movement When [KEEP] is selected

Amount of displacement

. As the value before the skip occurred is kept,
,~ this is effective in canceling waveform skip.

,
R

» FUN mode-[l/O SET]-[NO_MEAS]

Outputs w

Setting g
Linear Output/Terminal Block Output Judgment Output =

o

KEEP The status immediately before measurement is stopped is held and output. g
CLAMP Outputs the set CLAMP value (abnormal All OFF _
(default value) | value). 6

\

"

< y In hold measurement, the output before the first hold value is obtained will be the same as [CLAMP]
O even if [KEEP] is set.

CHECK!

B Setting the clamp value
If [CLAMP] is selected for the processing when measurement cannot be performed, set
the clamp value to be output.

* For linear output
» FUN mode-[I/O SET]-[ANALOG]-[CLAMP]

Setting

When current is output: MIN (approximately 2mA), MAX (approximately 25mA, default value), 4 to 20mA (every 1mA)

When voltage is output: MIN (approximately -11V), MAX (approximately 11V, default value), -10 to 10V (every 1V)

* For terminal block output

» FUN mode-[I/O SET]-[TERMINAL]-[CLAMP]
Setting

0 to 65535 (default value: 65535)

ZS-HL
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When Connecting ZS-MDC and ZS-DSU

When you transfer information to ZS-MDC or ZS-DSU, the target to be transferred is only
one task. Select the task information to be transferred.

» FUN mode-[l/O SET]-[CONNECT]

* For Single-Task mode

Setting Description
ON Transfers to the connection target. (default value)
OFF Does not transfer.
* For Multi-Task mode
Setting Description
TASK1 Select the task you want to transfer to the connection target.
TASK2
TASK3
TASK4
n
9}
2
=
=)
o
o
ZS-HL
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Settings for Input Signal

This section describes the settings for controlling by using external input signals.

Settings for the Active Direction of an Input Signal

Set ON or OFF for an external input signal to an active state for each of the input wires.

» FUN mode-[I/O SET]-[INPUT]-[ACTIVE]

Setting Description
INO to IN3 | OFF The input wire is regarded as active when it is OFF.
ON The input wire is regarded as active when it is ON. (default value)

Changing the Assignment of Input Signals

You can select the function to be assigned to external input signals INO to IN3 from two
patterns.

W' e If you use SmartMonitor ZS, you can change the function assignments of IN2 and IN3 if [BANK] is
= ) selected. For details, refer to the Help for SmartMonitor ZS.

<) -« These settings are stored in each bank and must be set separately for each bank. wn
CHECK! g
» FUN mode-[I/O SET]-[INPUT]-[MODE] o
Setting Description o
NORMAL Select this to use external input function as in standard applications so far. (default 8
value)
INO IN1 IN2 IN3
External trigger Reset input LD-OFF input Zero reset input
(timing) input
BANK Select this to switch banks using external inputs.
INO IN1 IN2 IN3
Bank input A Bank input B LD-OFF input Zero reset input

» Combination of Banks
With the combination of bank inputs A and B, you can select any banks.

Bank input A Bank input B Bank to be Selected
OFF OFF BANK1
OFF ON BANK2
ON OFF BANK3
ON ON BANK4

:" !« Bank switching is begun 0.5 seconds after the input state changes.
€] - Atmost it takes about 30 seconds to switch banks.

chEoK During bank switching the BUSY output becomes ON.

* If the bank mode is set to [JUDGMENT VALUE], the bank cannot be switched at the external signal
input because the number of banks increases to 32.

ZS-HL
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Timing Charts

The following shows the timing charts when communication is performed with external

devices.

The parts in which specific values are stated in the timing chart are the times that do not

depend on the sampling cycle.

H Basic Operation

! b
ON
Laser beam emission
B 7777 I N e I B
Internal processing < >< ‘XNX >< >
T Ja_ 18 iy
Judgment output < Pl e ). 4 X >
orr T21; 1 Ti0,;
GATE signal ON | | | | | | | |
3 ia T9 1b
Terminal block output < Pl < P4 X >
T
n L
g Linear output < >< >< >< >< >
=
=)
o
_ ltem Minimum Average Maximum Remarks
5 T1 | Time during which the mea- | - - Sampling When the measure-
sured value is determined cycle x 3 ment is performed con-
from the laser beam emis- tinuously and the
sion amount of light is stable
T8 | Update cycle of judgment | Sampling cycle
output
T9 | Update cycle of terminal Sampling cycle x update cycle The update cycle can
block output be set in [I/O SET]-
[TERMINAL]-[CYCLE].
T10 | OFF time of GATE signal 68 ps
T21 | Response time of GATE 320 ps
signal
T11 | Response time of linear - — 500 ps It changes depending
output on the way the mea-
sured value fluctuates.

ZS-HL
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B NORMAL

. . OFF
Trigger input ON I
Trigger rest input

Internal processing

Judgment output

OFF ‘
BUSY output ON

Section6

Timing Charts

OFF

i XXX XXX XXX XD
Linear output ON

ltem Minimum Average Maximum Remarks
T2 | Minimum time of trigger Sampling -
input cycle x 4
T11 | Response time of linear - 500 us It changes depending
output on the way the mea-
sured value fluctuates.
T12 | Timing of starting and end- | Sampling Sampling
ing the measurement after |cycle x 3 cycle x 4
trigger input
T13 | Response time of judgment | Sampling Sampling
output and BUSY output cycle x 4 cycle x 5

ZS-HL
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Timing Charts

B Sample Hold

This is the timing charts when the trigger mode is external trigger.

Trigger input

OFF

Trigger rest input on

T12

Internal processing

1 T13

—

T12

1 T13

T XD

»,

! ,! T13 ' 3
Judgment output X 1 ><
OFF ‘ i
BUSY output ON ‘ :
Terminal block output X 1 X
T21; 110 T211 T10
. OFF e ——
GATE signal ON 1 |_|
ALY QESE
Linear output X X
- Aver- .
ltem Minimum Maximum Remarks
age
n
g T2 | Minimum time of trigger Sampling cycle x 4 | — -
= input
3 p
g T12 | Timing of starting and end- | Sampling cycle x 3 |— Sampling cycle x 4
_ ing the measurement after
o trigger input
T13 | Response time of judgment | Sampling cycle x 4 | — Sampling cycle x 5 | When the terminal
output, BUSY output, and block output is in
terminal block output the update cycle 1
T10 | OFF time of GATE signal 68 us
T21 | Response time of GATE 320 us
signal
T11 | Response time of linear - - 500 ps It changes depend-
output ing on the way the
measured value
fluctuates.

Avr

When you fetch the output result of the terminal block, fetch it on the falling edge of the GATE signal.
The terminal block is set when the judgment value output and judgment TASK1/2/3/4 output are set.
When the measured value is output continuously, it is output continuously according to the sampling
cycle, but not according to the trigger input.

The result to be output is the one that is processed at the timing drawn in diagonal line.

’

9

CHEC
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B PEAK/BOTTOM/P-P/AVERAGE HOLD

This is the timing charts when the trigger mode is external trigger.
The result processed at the timing drawn in diagonal line is the target of hold. For the
sampling period, see the settings for [HOLD].

Setting HOLD Functions p.5-18

| T2 |
—
. . OFF
Tri rin I
gger input ON ‘ | T2 ‘
I 1 | ———————p
Trigger rest input OFE ! ! ‘
T12 T2

Internal processing ....//////’/////....--

»

- T8 T Tz |
Judgment output 1 ! >< ><
| T13 3 Sampling period 3 3
OFF P i :
BUSY output ON —l—,
Terminal block output : >< ' ><
To1i Ti0  T21! T10
TR ek
GATE signal O(SE | ! |_|
LT LTI 0
U e D
Linear output >< >< 2
o
=}
o
ltem Minimum Aver- Maximum Remarks =
age O
T2 | Minimum time of trigger Sampling cycle - -
input x4
T12 | Timing of starting and end- | Sampling cycle - Sampling cycle x 4
ing the measurement after | x 3
trigger input
T13 | Response time of judgment | Sampling cycle - Sampling cycle x 5 | When the terminal
output, BUSY output,and | x4 block output is in the
terminal block output update cycle 1
T10 | OFF time of GATE signal 68 ps
T21 | Response time of GATE 320 ps
signal
T11 | Response time of linear - - 500 us It changes depend-
output ing on the way the
measured value fluc-
tuates.
ZS-HL
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B Bank Switching

BANK input X

memalprocessing. (XX XXX X XOOOOO

BUSY output Oc’):Ej
sudgmentouput (X XXX X XOXXXO

ltem Minimum Average Maximum Remarks
T14 | Time of receiving bank Sampling - Sampling
switching input cycle x 3 cycle x 4
T15 | Bank switching time It changes according to the measurement conditions (‘) as follows:
» When the parameters from (1) to (3) are the same between BANKSs:
Within 1s

* When the parameter of (1) is in a mode other than High-Speed mode
and the parameter of (3) is the same between BANKs: Within 3s
* Other cases: Within 15s
(*1) Measurement conditions
(1) Measurement mode (STAND/HI-SPEED/HI-RESO/HI-SENS/CUS-

TOM)

(2) Scaling

(3) Sensor installation (Regular reflection/diffuse reflection)
0 T16 | Time after the end of bank | Sampling - Sampling Time when the adjust-
g switching until the output of | cycle x aver- cycle x (15 + | ment of light amount is
g. valid data age number average num- | “automatic”.
S ber)
o
o

B Laser OFF
| T4 |

: OFF

Laser OFF input ON |
———— |

Laser beam emission OFF

swgmenoapa (XXX OO0

CLAMP output or KEEP output

ltem Minimum Average Maximum Remarks
T4 | Time of receiving laser OFF | 500 ms - -
input
T5 | Response time of laser - - 500ms
OFF input
T17 | Time after the canceling of | Sampling - Sampling It is the time for adjust-
laser OFF input until the cycle x aver- cycle x (15 + | ment of the light
output of valid data age number average num- | amount and average
ber) number of buffers.

ZS-HL
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Timing Charts

M Zero Reset

' T6 '
- OFF ‘ ‘
Zero reset input oN ]
! T22 ‘
audgmentoutput X XXX XX XXX XN X XD
‘ T7

; OFF
Zero reset input ON

auggmentoutput (X X XXX XXX X XX XXX

ltem Minimum Average Maximum Remarks
T6 | Zero reset input time 50 ms 0.8s
T7 | Cancel time of zero reset 1s + sam- 1s + sam-
input pling cycle x 3 pling cycle x 4
T22 | Time after the input of zero | Sampling Sampling
reset until the data output | cycle x 3 cycle x 4
after the zero reset

n
D
o
=
o
S
(o2}

o/l

ZS-HL
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Timing Charts

B Terminal Block (ZS-RPD)

® When Judgment and Measured Values of TASK1/2/3/4 are Output
The result of terminal block output is obtained at the falling edge of GATE signal.

Laser beam emission ON ]
OFF !

Internal processing < X >< X X X X X >

1 T1 ‘

Judgment output X X X ><

>
T21: :T10, T9 !
— M

GATE signal OC'):,E |_| '_| |_|

Terminal block output X TASK” or Thresh X TASK” or Thresh XTASK* or Thresh><
L. T
Linear output XTASKAX TASKAX TASKAX TASKAX TASKAX TASK AX TASK A TASK A
ltem Minimum Average Maximum Remarks
T1 | Time during which the mea- | - - Sampling cycle x 3 | The update cycle
sured value is determined can be setin [I/
from the laser beam emis- OSET]-[TERMI-
sion NAL BLOCK]-
%) T9 | Update cycle of terminal Sampling cycle x update cycle [CYCLE].
@ block output
o T10 | OFF time of GATE signal | 68 us When the mea-
% surement is per-
_ formed
5 continuously and
the amount of
light is stable
T21 | Response time of GATE 320 ps
signal
T11 | Response time of linear - - 500 ps It changes
output depending on the
way the mea-
sured value fluc-
tuates.

v
N

(Q! You can output different TASK results for linear output and terminal block output.
CHECK'

ZS-HL
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® When Measured Value is Output Continuously

Section6

Timing Charts

OFF

Internal processing <

X__

Judgment output 4

GATE signal

S+ e T s Y Y Y I
ON :

Terminal block output X Task2 X TASK3 X Taska X Task X Task2 X Taska X TaskaX TASKL)

v T11

Linear output

~ X Task” X TAsK X TASK® X TASK® X TASK* X TASK* X TAsSK* X TASK" )

ltem

Minimum Average Maximum

Remarks

T1 | Time during which the mea-
sured value is determined
from the laser beam emis-
sion

- Sampling cycle x
3

The update cycle
can be setin [I/
OSET]-[TERMI-
NAL BLOCK]-

T9 | Update cycle of terminal
block output

Sampling cycle x update cycle

[CYCLE].

T10 | OFF time of GATE signal 68 ps When the mea-
surement is per-
formed
continuously and
the amount of light
is stable

T18 | Update cycle of terminal Sampling cycle x update cycle x (number of

block output 2 TASKs that have been performed)
T21 | Response time of GATE 320 us
signal

T11 | Response time of linear - - 500 ps It changes

output depending on the

way the measured

value fluctuates.

:\‘ ! To the terminal block, only the result of the TASK for which the measurement is performed is output.

€| You can judge which TASK number it is by checking the lower 2 bits of the 16-bit output value.

-
=,

CHECK!

To the linear output, only one selected TASK result is output.

ZS-HL
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Timing Charts

B Operations in FUN Mode and When the Mode is Switched from
FUN to One Other Than FUN

Mode Except for FUN mode—| |

FUN mode 20
1 1 T .
Internal processing .ﬂ.--..ﬂ
T19 Ti9! 3 3

L ON
Laser beam emission OFE

pipipipigipipl

ltem Minimum Average Maximum Remarks
T11 | Response time of linear - - 500 us It changes depend-
output ing on the way the
measured value
fluctuates.
T19 | Response time of mode - - Sampling cycle
switching
T20 | Determination time of valid |— - Sampling cycle
data after mode switching x (15 + average
number)
@
g_ :“ L InFUN mode, the value is not output to the terminal block (ZS-RPD). Immediately after the mode is
8 (Qg switched to one other than FUN mode, a clamp value is output until the measured value is deter-
o

CHECK mined.

o

ZS-HL
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Section7
Overview

Overview

Using the USB port or RS-232C connector of the Sensor Controller, you can communicate
digitally with external devices such as a personal computer or programmable controller.
Compared to linear output, you can obtain high resolution, highly stable measurement
data.

Communication with external devices using USB or RS-232C is performed in RUN or
TEACH mode. Communication cannot be performed in FUN mode. Also, when a system
error occurs, the Sensor Controller receives a command externally, but does not execute
the setting commands.

USB

The Sensor Controller can be connected to a personal computer, and the settings can be
changed from the personal computer using SmartMonitor ZS. In addition, the
measurement can be monitored on the personal computer.

' )
SmartMonitor ZS

% _ Setting

Measured value

A

Y

| | Personal computer
USB cable

Also, communication can be performed using non-procedural or CompoWay/F
commands.

For details on formats for non-procedural and CompoWay/F commands, refer to the
“Communication Command Reference” (provided separately).

EHEE Command communication
<« >

L | Obtaining a measurement result
g Bank switching
| Zero reset

| personal computer

USB cable

[La Settings for USB Connection p.7-4

NOILVIOINNNINOD OZEC-SH/ASN [PASIINERY
I

ZS-HL
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Overview

RS-232C

Connections to the programmable controller, programmable terminal, and personal
computer can be made.

Communication can be performed using non-procedural or CompoWay/F commands.

For details on formats for non-procedural and CompoWay/F commands, refer to the
“Communication Command Reference” (provided separately).

EHEB Command communication
<~ >

L | Obtaining a measurement result
H Bank switching
| Zero reset

| Programmable controller
RS-232C cable ZS-XPT2

\

[La Settings for RS-232C Connection p.7-5

MY Two lines from the USB port and RS-232C connector can be used together for communication. For

-~

€\] example, “data confirmation/analysis” and “data collection/control, change of device setup” can be per-
<) formed simultaneously.

CHECK!

Control by CompoWay/F -
communication ... Control by non-procedural communication
[Data confirmation/analysis] % [Data collection/control, change of
 Check the SENSING screen ) device setup]
* Check the measured value - » Obtain the measurement result
 Perform logging for the measured 8 » Execute zero reset

value S I » Switch bank

USB RS-232C

Personal computer Programmable controller

Note that there are restrictions as described below for communication in which two lines are used

together.

* The command entered first becomes valid, and the command entered next is executed after process-
ing of the first command ends.

 There are restrictions for commands that are allowed to be entered simultaneously from RS-232C and
USB. For details, refer to the “Communication Command Reference” (provided separately).

NOILVYIOINNNINOD OZ€Z-SH/ASN PASCIINER
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Section7
Connecting Using a USB Cable

Connecting Using a USB Cable

Connection Method

1. Install the USB driver to a personal computer.
Installation is required only when USB is connected for the first time.

LLE Installing the USB driver p.2-16

2. Insert one end of the USB cable into the
USB connector of the controller.

3. Insert one end of the USB cable into the
USB connector of the external device.

S '!  The USB cable is an accessory of the Sensor
€] Controller ZS-HLDC_1A. Attach ferrite cores

CHE6K1 to both ends of the cable.

Ferrite core

Setting the Communication Specifications

Set the communication specifications for the controller according to the communication
specifications for external devices.

» FUN Mode-[SYSTEM]-[COM]

NOILVIOINNNINOD OZEC-SH/ASN [PASIINERY

Setting Range
RS-232C |LENGTH The settings are ignored.
PARITY
STOP (STOP BIT)
BAUDRAT
DELIMIT CR, LF, CR+LF (default: CR)
NODE (node No.) The settings are ignored.

ZS-HL
7-4 User’s Manual



Section7
Connecting Using a RS-232C Cable

Connecting Using a RS-232C Cable

Connection Method

1. Insert one end of the RS-232C cable into
the RS-232C connector of the controller.

2. Insert one end of the RS-232C cable into 8
the RS-232C connector of the external

device. H t

B RS-232C Cable for Connecting to Programmable Controller/

Programmable Terminal
* ZS-XPT2 (cable length: 2 m)

{t
AV
)

Controller side PT/PLC side
Fitting 1 2 3 45
1

6 7 8 9
Signal name | Pin No. Pin No. | Signal name

NC 1 1 NC
SD(TXD) 2 >< 2 SD(TXD)
RD(RXD) 3 3 RD(RXD)
RS(RTS) 4 >< 4 RS(RTS)
CS(CTS) 5 5 CS(CTS)

NC 6 6 NC

NC 7 7 NC

NC 8 8 NC
SG(GND) 9 9 SG(GND)

NC 10

FG Shell Shell FG

Note 1: Plug type connector

ZS-HL

User's Manual
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Section7

Connecting Using a RS-232C Cable

B RS-232C Cable for Connecting to a Personal Computer
* ZS-XRS2 (cable length: 2 m)

B !

Controller side Personal computer side (PC/AT compatible)

12 3 45

6 7 8 9
Signal name | Pin No. Pin No. | Signal name
NC 1 1 NC
SD(TXD) 2 2 RD(RXD)
RD(RXD) 3 3 SD(TXD)
RS(RTS) 4 4 NC
CS(CTS) 5 5 SG(GND)
NC 6 6 NC
NC 7 7 RS(RTS)
NC 8 8 CS(CTS)
SG(GND) 9 9 NC
NC 10

Note: Socket-type connector

Setting the Communication Specifications

Set the communication specifications for the controller according to the communication
specifications for external devices.

» FUN Mode-[SYSTEM]-[COM]

Setting Range
RS- LENGTH 8 BIT, 7 BIT (default value: 8 BIT)
232C [pARITY NONE, ODD, EVEN (default value: NONE)
STOP 1 BIT, 2 BIT (default value: 1 BIT)
(STOP BIT)
BAUDRAT 9600, 19200, 38400, 57600, 115200 (default value: 38400)
DELIMIT CR, LF, CR+LF (default: CR)
NODE (node No.) 0to 16
:‘ '!  The node No. refers to the connection group No. as seen from the host
@) device (PLC). Not only the ZS Series but other multiple devices are con-
<) nected to the PLC. The No. assigned to devices connected to a PLC
CHECK! o
such as this is referred to as a node No.

" . . . “ f . ” :
:‘ For details on communication commands, refer to the “Communication Command Reference” (provided

Q| separately).

-

CHEE'KE For the Communication Command Reference, please contact your OMRON representative.

ZS-HL
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Settings for High-Speed Digital Output

Settings for High-Speed Digital Output

Of CompoWay I/F or non-procedural communication commands, if you want to use the
FlowDATA command to batch acquire data at high speed, set this setting to ON.
Note, however, that in measurement modes ([High] or [Custom]) having a short sampling
cycle, the sampling cycle changes according to the setting of this digital output.

:“ ! - This setting automatically is set to ON when the graph display and logging functions of SmartMonitor

(N ZS are used. For example, if the mode is set to High-Speed mode at this time, the sampling cycle
CHEE"’K‘ becomes 1.5 times the sampling cycle.

* When a measurement mode other than [High] or [Custom] is selected, this digital output setting does
not cause the sampling cycle to change.

FUN mode-[l/O SETIHDIGITAL]

Setting Description
ON Of the communication commands, the command (FlowDATA) for high-speed batch
(default value) acquisition of data is enabled.
Set this to ON to batch acquire data at high speed using communication com-
mands.

Note, however, that in measurement modes ([High] or [Custom]) having a short
sampling cycle, the sampling cycle becomes 1.5 times the sampling cycle when
this setting is set to ON.

OFF Of the communication commands, the command (FlowDATA) for high-speed batch
acquisition of data is disabled.

When [High] is selected for the measurement mode, this setting automatically
turns OFF, and the sampling cycle becomes the fastest sampling cycle.

oV
<

N In Multi-Task mode, set ON/OFF for each TASK.

=,

CHECK!

NOILVYIOINNNINOD OZ€Z-SH/ASN PASCIINER
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Timing Charts

Timing Charts

B RS-232C

NOILVIOINNNINOD OZEC-SH/ASN [PASIINERY

Command to be received —@:

Command to be returned

119

T21

!
— ==

transmission

communication

Iltem Average Remarks
T19 | Command Compoway/F 280/communication baud rate | These times change according
transmission | communication to the specifications of the
time Non-procedural | (number of command charac- | communication processing on
communication |ters + 1) x 10/communication the personal computer side.
baud rate You can set the communication
T20 | Response Compoway/F 330/communication baud rate | baud rate in [SYSTEM]-[COM]-

time

Non-procedural
communication

(number of response charac-
ters + 1) x 10/communication
baud rate

[BAUDRAT].

The Compoway/F communica-
tion is for commands for reading
and writing parameter areas.

T20 of command processing time changes depending on the command. The following
lists the typical non-procedural commands.

Command Processing Time
Measure- MEASURE Within 10 ms
ment-related | DATAGET Within 10 ms
Setting- DATASET Approximately 500 ms
related *Changes depending on the settings.

W USB
Command to be received —@

Command to be returned

119

T21 !

!
— e e— 5=

Item Average Remarks
T19 | Command Compoway/F - These times change according
transmission | communication to the specifications of the
time Non-procedural | (number of command characters | communication processing on
communication |+ 1) x 10/communication baud the personal computer side.
rate The communication baud rate
T21 | Response Compoway/F - depends on the load status of
transmission | communication the personal computer; how-
time Non-procedural | (number of response characters + | ever, it has the capacity value
communication | 1) x 10/communication baud rate | of 7 Mbps on average.

T20 of command processing time changes depending on the command. The following
lists the typical non-procedural commands.

Command

Processing Time

Measure-
ment-related

MEASURE

Within 1 ms (Other than High-Speed mode)
Within 3 ms (High-Speed mode)

User’s Manual

DATAGET Within 5 ms
Setting- DATASET Approximately 500 ms
related *Changes depending on the settings.
ZS-HL
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Section8
Sensor Head

Specifications

® ZS-HLDS2T/HLDS2VT/HLDS5T/HLDS10/HLDS60/HLDS150

ZS- ZS- ZS-
Item ZS-HLDS2T HLDS2VT ZS-HLDS5T ZS-HLDS10 HLDS60 | HLDS150
Optical system | Regular |Diffuse | Regular |Diffuse | Regular |Diffuse | Regular | Diffuse Diffuse
reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection
Measurement 20mm |52mm |25 mm 50mm |44 mm |[100 mm |94 mm |600 mm 1,500
center distance mm
Measuring +1 mm +2 mm 5mm |[#4mm |20 mm |£16 mm | £350 mm | £500 mm
range
Light source Visible semiconductor laser Visible semiconductor
(wavelength 650 nm, 1 mW max., Class 2) laser (wavelength
658 nm, 1 mW max.,
Class 2)
Beam type Line beam
Beam diameter |20 uym x 1.0 mm 45 ym x | 30 ym % 1.0 mm 60 um x 3.5 mm 0.3mmx16 | 1.5 mm
*1) 2.2 mm mm x 40 mm
Linearity (*2) +0.05 %F.S. 10.2 %F.S. | £0.1 %F.S. +0.07 %F.S. | £0.2 %F.S.
(250 mmto
750 mm)
+0.1 %F.S.
(750 mm to
950 mm)
Resolution (*3) | 0.25 ym 0.6 um 0.25 ym (average |1 uym (average 64) |8 um 500 pm
(average 256) (average |512) (average64) | (average
128) (at 250 mm) | 64)
40 ym
(average 64)
(at 600 mm)
Temperature char- | £0.01 %F.S./°C +0.1 %F.S. | +0.01 %F.S./°C
acteristic (*4) I°C

Sampling cycle

110 ps (High-Speed mode), 500 ps (Standard mode), 2.2 ms (High-Resolution mode),

4.4 ms (High-Sensitivity mode)

Indica- | NEAR | Lit near the measurement center, and nearer than the measurement center distance inside the
tors indica- | measuring range.
tor Flashes when the measurement target is outside of the measuring range or when the received
light amount is insufficient.
FAR Lit near the measurement center, and further than the measurement center distance inside the
indica- | measuring range.
tor Flashes when the measurement target is outside of the measuring range or when the received
light amount is insufficient.
ZS-HL
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Sensor Head

ZS- ZS- ZS-
Item ZS-HLDS2T HLDS2VT ZS-HLDS5T ZS-HLDS10 HLDS6E0 | HLDS150
Operating ambi- | lllumination on received light surface 3,000 Ix or less (incandescent lllumina- | lllumina-
ent illumination | light) tion on tion on
received | received
light sur- | light sur-
face face
1,000 Ix | 500 Ix or
or less less
(incan- (incan-
descent | descent
light) light)
Ambient temper- | Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensation)
ature
Ambient humid- | Operating and storage: 35 % to 85 % (with no condensation)
ity
Degree of pro- | IP64 (IEC60529) |IP67 When the cable length is 0.5 m: IP66 (IEC60529) (*5)
tection (IEC80529) | IP66 (IEC60529)

When the cable length is 2 m:
IP67 (IEC60529)

Vibration resis-
tance (destruc-

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

tive)

Shock resis- 150 m/s2 3 times each in six directions (up/down, left/right, forward/backward)

tance (destruc-

tive)

Materials Case: aluminum die-cast, front cover: glass

Cable length 0.5m,2m 0.5 mm
Weight Approx. 350 g Approx. 600 g Approx. 800 g

F.S.: Full scale of measurement

(*1) Defined as 1/e2 (13.5 %) of the center optical intensity in the measurement center distance. The beam
diameter is sometimes influenced by the ambient conditions of the workpiece such as leaked light from the

main beam.

(*2) This is the error on the measured value with respect to an ideal straight line. Linear curve may change
according to the workpiece. The following lists the workpieces.

Model Diffusive reflection Mirror reflection
ZS-HLDS2T SUS block Glass
ZS-HLDS2VT - Glass
ZS-HLDS5T White alumina ceramic | Glass
ZS-HLDS10 White alumina ceramic
ZS-HLDS60/HLDS150 | White alumina ceramic | -

(*3) This is the “peak-to-peak” displacement conversion value of the displacement output in the measurement
center distance when High-Resolution mode and the average number in the table are set (For ZS-HLDS60,
the maximum resolution at 250 mm is also included). The following lists the workpieces.

Model Diffusive reflection Mirror reflection
ZS-HLDS2T SUS block Glass
ZS-HLDS2VT - Glass
ZS-HLDS5T White alumina ceramic | Glass
ZS-HLDS10 White alumina ceramic
ZS-HLDS60/HLDS150 | White alumina ceramic |-

ZS-HL
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Section8

Sensor Head

(*4) Value obtained when the sensor part and object part are fixed with an aluminum jig. (typical example)
(*5) For the IP67 product, contact your OMRON representative.

@ ZS-LD10GT/LD15GT/LD20T/LD20ST/LD40T

ltem

ZS- ZS-

LD10GT | LD15GT ZS-LD20T

ZS-LD20ST ZS-LD40T

Optical system

Regular | Regular |Regular | Diffuse Regular | Diffuse Regular | Diffuse
reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection

[ ] [ ] [ ] [ 1 [ ] —

Measurement center
distance

10 mm 15 mm 20 mm 6.3 mm |20 mm 6.3 mm |40 mm 30 mm

Measuring range

0.5 mm [ £0.75 mm | £1 mm 2.5 mm | 2 mm

Light source

Visible semiconductor laser (wavelength 650 nm, 1 mW max., Class 2)

Beam type Line beam Spot beam Line beam
Beam diameter (*1) 25 % 900 ym 25 % 900 ym @ 25 um 35 % 2,000 ym
Linearity (*2) +0.1 %F.S. +0.1 %F.S.

Resolution (*3) 0.25 ym 0.4 um

istic (*4)

Temperature character-

0.04 %F.S./°C 0.02 %F.S./°C

Sampling cycle

110 ps (High-Speed mode), 500 us (Standard mode), 2.2 ms (High-Resolution mode),
4.4 ms (High-Sensitivity mode)

Lit near the measurement center distance, and nearer than the measurement center
distance inside the measuring range.

Flashes when the measurement target is outside of the measuring range or when the
received light amount is insufficient.

Indica- | NEAR

tors indicator
FAR
indicator

Lit near the measurement center distance, and further than the measurement center
distance inside the measuring range.

Flashes when the measurement target is outside of the measuring range or when the
received light amount is insufficient.

mination

Operating ambient illu-

lllumination on received light surface 3,000 Ix or less (incandescent light)

Ambient temperature

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

Ambient humidity

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

Degree of protection

IP40 (IEC60529) | Cable length 0.5 m: IP66, cable length 2 m: IP67 (IEC60529)

Vibration resistance

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

(destructive)

Shock resistance 150m/s2 3 times each in six directions (up/down, left/right, forward/backward)
(destructive)

Materials Case: aluminum die-cast, front cover: glass

Cable length 0.5m,2m

Weight Approx. 350 g

F.S.: Full scale of measurement

(*1) Defined as 1/e2(13.5 %) of the center optical intensity in the measurement center distance. The beam diameter is
sometimes influenced by the ambient conditions of the workpiece such as leaked light from the main beam.

(*2) This is the error on the measured value with respect to an ideal straight line. The standard workpiece is
white alumina ceramic (glass in the case of the regular reflection mode). Linearity may change according to

the workpiece.

(*3) This is the “peak-to-peak” displacement conversion value of the displacement output in the measurement
center distance when the number of samples to average is set to 128, and the measuring mode is set to
High-Resolution mode. The workpiece is white alumina ceramics in the diffuse reflection mode and glass in
the regular reflection mode.

ZS-HL

User’s Manual



Section8

Sensor Head

(*4) This is the value obtained in the measurement center distance when the sensor and workpiece are fixed by
an aluminum jig. (typical example)

@ ZS-LD50/LD50S/LD80/LD130

Item ZS-LD50 ZS-LD50S ZS-LD80 ZS-LD130

Optical system Diffuse Regular | Diffuse Regular | Diffuse Regular | Diffuse Regular

reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection
[ ] [ 1 [ ] [ 1 [ 1 [ 1 [ 1 [ 1

Measurement center 50mm |[47mm |[50mm [47mm [80mm [78 mm |130 mm

distance

Measuring range +5mm |4 mm |[t5mm |4 mm [+15mm |[+14 mm |[+15 mm \ +12 mm

Light source Visible semiconductor laser (wavelength 650 nm, 1 mW max., Class 2)

Beam type Line beam Spot beam Line beam

Beam diameter (*1) 60 x 900 ym 2 50 ym 60 x 900 pm | 600 x 70 ym

Linearity (*2) +0.1 %F.S. | £0.25 %FS.

Resolution (*3) 0.8 ym 2 ym 3 um

Temperature character- | 0.02 %F.S./°C 0.01 %F.S./°C 0.02 %F.S./°C

istic (*4)

Sampling cycle

110 ps (High-Speed mode), 500 ps (Standard mode), 2.2 ms (High-Resolution mode),
4.4 ms (High-Sensitivity mode)

Indica- | NEAR Lit near the measurement center distance, and nearer than the measurement center
tors indicator distance inside the measuring range.
Flashes when the measurement target is outside of the measuring range or when the
received light amount is insufficient.
FAR Lit near the measurement center distance, and further than the measurement center
indicator distance inside the measuring range.
Flashes when the measurement target is outside of the measuring range or when the
received light amount is insufficient.

Operating ambient illu-
mination

lllumination on
received light sur-
face 2,000 Ix or less
(incandescent light)

lllumination on received light surface 3,000 Ix or less (incandes-
cent light)

Ambient temperature

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

Ambient humidity

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

Degree of protection

Cable length 0.5 m: IP66, cable length 2 m: IP67 (IEC60529)

Vibration resistance

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

(destructive)

Shock resistance 150m/s? 3 times each in six directions (up/down, left/right, forward/backward)
(destructive)

Materials Case: aluminum die-cast, front cover: glass

Cable length 0.5m,2m

Weight Approx. 350 g

F.S.: Full scale of measurement

(*1) Defined as 1/e2 (13.5 %) of the center optical intensity in the measurement center distance. The beam diameter
is sometimes influenced by the ambient conditions of the workpiece such as leaked light from the main beam.

(*2) This is the error on the measured value with respect to an ideal straight line. The standard workpiece is
white alumina ceramic (In the regular reflection mode on ZS-LD50/LD50S, the standard workpiece is
glass.) Linearity may change according to the workpiece.

(*3) This is the “peak-to-peak” displacement conversion value of the displacement output in the measurement
center distance when the number of samples to average is set to 128, and the measuring mode is set to

ZS-HL
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Sensor Head

High-Resolution mode. The standard workpiece is white alumina ceramic (In the regular reflection mode on

ZS-LD50/LD50S, the standard workpiece is glass).

(*4) This is the value obtained in the measurement center distance when the sensor and workpiece are fixed by

an aluminum jig. (typical example)

@ ZS-LD200/LD350S

Item

ZS-LD200

ZS-LD350S

Optical system

Diffuse reflection

1]

Regular reflection

Diffuse reflection

]

—
Measurement center 200 mm 200 mm 350 mm
distance
Measuring range +50 mm +48 mm +135 mm

Light source

Visible semiconductor laser (wavelength 650 nm, 1 mW max., Class 2)

Beam type Line beam Spot beam
Beam diameter (*1) 100 x 900 ym @ 240 ym
Linearity (*2) +0.1 %F.S. \10.25 %F.S. +0.1 %F.S.
Resolution (*3) 5um 20 uym

Temperature character-
istic (*4)

0.02 %F.S./°C

0.04 %F.S./°C

Sampling cycle

110 ps (High-Speed mode), 500 us (Standard mode), 2.2 ms (High-Resolution mode),
4.4 ms (High-Sensitivity mode)

Indica- NEAR Lit near the measurement center distance, and nearer than the measurement center
tors indicator distance inside the measuring range.
Flashes when the measurement target is outside of the measuring range or when the
received light amount is insufficient.
FAR Lit near the measurement center distance, and further than the measurement center
indicator distance inside the measuring range.
Flashes when the measurement target is outside of the measuring range or when the
received light amount is insufficient.

Operating ambient illu-
mination

lllumination on received light surface 3,000 Ix or less (incandescent light)

Ambient temperature

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

Ambient humidity

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

Degree of protection

Cable length 0.5 m: IP66, cable length 2 m: IP67 (IEC60529)

Vibration resistance

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

(destructive)

Shock resistance 150m/s2 3 times each in six directions (up/down, left/right, forward/backward)
(destructive)

Materials Case: aluminum die-cast, front cover: glass

Cable length 0.5m,2m

Weight Approx. 350 g

F.S.: Full scale of measurement

(*1) Defined as 1/e2 (13.5 %) of the center optical intensity in the measurement center distance. The beam
diameter is sometimes influenced by the ambient conditions of the workpiece such as leaked light from the

main beam.

ZS-HL
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(*2) This is the error on the measured value with respect to an ideal straight line. The standard workpiece is
white alumina ceramic. Linearity may change according to the workpiece.

(*3) This is the “peak-to-peak” displacement conversion value of the displacement output in the measurement
center distance when the number of samples to average is set to 128, and the measuring mode is set to the
High-Resolution mode. The standard workpiece is white alumina ceramic.

(*4) This is the value obtained in the measurement center distance when the sensor and workpiece are fixed by
an aluminum jig. (typical example)

External Dimensions

® ZS-HLDS2T
Receiver section (Unit: mm)
26.4 Reference surface 2- ¢ 4.5 mm mounting hole
) Reception axis 204 gg Operation indicator
. 7 4 57£0.1 2-M4
Measuring center TT
!
H D® ® —+ g o
— & c [ N Mounting hole dimensions
] 0 5y o
| —— ©|
% | i v & @ D i
o ) R =1
Emission axis K ® /% = L@
Reference 18.1 20
Emitter section surface
Vinyl insulated round cable ¢ 6.8 mm
Standard length: 0.5 m, 2 m I D

301

h

4

* When used in diffuse reflection (ZS-HLDS2T)

5.2 772
4.7 51.7 (Unit: mm)
Reception axis 517401 oA
J%0. 3
— D S )
N
s Measuring @ K
S P center S. pa}
2 o g I D H
| - % @ §
@)
. . Mounting hole dimensions
Emission axis

SNOISNANIA TYNY3LXT ANV SNOILYIIHIOTdS LSRN
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® ZS-HLDS2VT

Measuring center 2- ¢ 4.5 mm mounting hole
Unit: mm
35 L (Note 1 65 (Unit: mm)
15.30 Reference 56+0.1
surface I’—‘
3 - 27.1 r|___€}
11 itter i 5601 | '
; Emitter Range | |
section N_ indicator L ' V@ .
Emitter axis ;
el VIR ;
Reception axis 81T1[ Mounting hole dimensions
Receiver 45 56 g
section
— | kNote1) [ 851
30.1 42
Vinyl insulated round cable ¢6.2 mm
Connector Standard length: 0.5 m, 2 m
Note: L=25, A=34.5°
® ZS-HLDS5T/HLDS10
Reference surface ]
w[ (Unit: mm)
A - ©
| o)
/Optical axis
L (Note 1) 80
72
. . 4 70 Operation indicator
227 Emission axis 95 w
Measuring center < s = 70£0.1
= N Y SI Q ] = 95+0.1 3-M4
$13 R . 5 & &
D - { | X Emitter axis ~- o =Y
H . | a—
o sie \ sectlgn A° (Note 1 SRuerff(;rceence o § 25 ﬁ
g sgcctie(;\r/]er 3-¢4.5 mm mounting hole fex
© —
i —
” ; NS T =00 -
- 169 451 — Mounting hole dimensions
o [[l —
T Vinyl insulated round cable ¢ 6.8 mm Il D S
()3 Standard length: 0.5 m, 2 m
CZD' LL
= (Note 1): In the case of ZS-HLDS5T, L=50, A=30°
<j’>’ In the case of ZS-HLDS10, L=100, A=25°
=
o
m
>
_|
m
)
=
>
—
9
=
m
=
(22}
o
=
7]
ZS-HL
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o
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* When used in regular reflection (ZS-HLDS5T)

44.1 98.5 (Unit: mm)
10.3 67.6
Pl _
Emission axis 3- $ 45 mm mounting hole
S
+
puc 67.6£0.1 o
= —| 21201 3
pe 3-M4 P
2 A R
N M6 o = i o
Measuring T & 2
center —. = -
. . o
Reception axis g +l
© N
3

T\
&‘icﬂﬂﬂ D Mounting hole dimensions

* When used in regular reflection (ZS-HLDS10)

94.1 95.9 (Unit: mm)
9.3 68.3 )
24.2 2- ¢ 4.5 mm mounting hole
© 68.3+0.1 pa
i
24.2+0.1 +
Emission axis D
~ Measuring L $[§ M4/
&) center — D — o
" ©
T D
= —
o™ o
Reception axis )

Mounting hole dimensions
&acﬂﬂﬂ []
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® ZS-HLDS60/HLDS150

i Optical axis
B S o (Unit: mm)
o | ”
Reference surface
) ) L (Note 1) 75
Receiver section 5] 65 Operation indicator
22.7 28 47 8
e :
o o
- Reception axis ] R
o H | 4P—& e > 65+0.1 3-Md
Measurin e ol &
= center § . © ha S S o
Lr‘_'i /,/ ® ® S - o o
= q U _~Emission axis ] < oo g H
< Reference < -
278 | suface/ 1] °
] B w0 . ) .
o | A’ (Note 1) EL] Mounting hole dimensions
s L
$13 Emitter section 57 2 \ -
vinyl insulated round cable ¢ 6.8 mm I | =
Standard length: 0.5m, 2 m
(Note 1): In the case of ZS-HLDS60, L=600, A=7° L—»
In the case of ZS-HLDS150, L=1500, A=3°
® ZS-LD10GT
105
85 (Unit: mm)
30 B
15 S
= ~~Connector
30
- 30 |
Vinyl insulated round cable $6.2 mm =l
Standard length: 0.5m, 2m | T
i 0
3 8 | ©|
7o) ~| N n
m ITe) L0 =] <
@ I S
e N =)
= 5 \%\,
o S |
e Reference 90° 3- ¢ 4.5 mounting hole
surface
< 96+0.1 Ermissi ) Reception
m 26201 mlsspn axis axis
T Measuring
<) 4<E—) center
>
- 40
S
& S
= b
lw) ~
m + ©
> © 2 © — -t~ —
> Q A | o @ @ @
% <@ A T\ T -
£ < Emitter \  Receiver
— Mounting hole dimensions section  \ section
=)
=
m
=
(22}
o
=
7]
ZS-HL
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® ZS-LD15GT
115 (Unit: mm)
8.5
40 i lg
25
12 Connector
45
35
Vinyl insulated round cable ¢6.2 mm
Standard length: 0.5 m, 2 m
% <t |
~li @ ‘ &
3| | 3
[Te]
2 < 2 S
=i T I b=
A7/ iE
V? —
Rerfference Qo
surface
E;?Sission Reception 32 g(S mountir;)g h(:jle4)
s axis - ¢ 8 (counter hore
30401 Measuring
center 45
| - - - o
gle B—© g
N

Mounting hole dimensions

© Emitter Receiver
section section

SNOISNANIA TYNY3LXT ANV SNOILYIIHIOTdS LSRN
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® ZS-LD20T/LD20ST/LD40

2- $4.5 mm mounting hole

(Unit: mm)
35 L (Note 1) 65
4
15.30 Reference 8|/ 45 N
] surface 7 8 56 £0.1
r Ty
30 _ Measuring center S - |___<}
K 4556 !
T Emitter section 65 56 £0.1 |
o \Range indicator | & :
A o
© A i ) )
Receiver section 8.l 56 Mounting hole dimensions
A’ (Note 1
[—] ( ) 85] |
30.1 9

Vinyl insulated round cable ¢ 6.2 mm

Connector, Standard length: 0.5 m, 2 m

(Note 1): In the case of ZS-LD20T/LD20ST, L=20, A=45°
In the case of ZS-LD40T, L=40, A=32°

* When used in diffuse reflection (ZS-LD20T/LD20ST)

47 778 (Unit: mm)
6.3 73.2
Emission axis T
Measuring center =)
S
N
o N S ~
«o|Reception axis @ bres 73.2
N~ ¢ ™
™ <20 S &li
lin ™
& )
q © 3
—
15.3 )

Mounting hole dimensions

* When used in diffuse reflection (ZS-LD40T)

(7]

[9)

Q

=

030 (Unit: mm)
4.6 73.9

< 30 69.3

m

o o )

T Emission axis P>,

(:»3 Measuring center \ \‘{5».,

-

- ~H

jz> : Reception axis

S ~ é\

m

>

5 t  Mounting hole dimensions

= L 11.882 N

— —

=)

=

m

=

2]

o

=

)
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@ ZS-LD50/LD50S/LD80/LD130/LD200/LD350S

153 . i
2- ¢ 4.5 mm mounting hole (Unit: mm)
35 L (Note1) 65
Reference 4
surface 8 545 56+0.1
] Measuring center s {
1 ‘ - : —
N . N e 27.1
Emitter 45 b
section 56 '
/T | | Emission axis ] 65 56+£0.1 |
N — N_Range indicator RS '
Reception axis / A8 L 'VQ
— | . . N aa \ — - ——
I\ Receiver section 811 Mounting hole dimensions
A (Note1)/ 45 26
— 85] |
301 42
Connector Vinyl insulated round cable ¢6.2 mm

Standard length: 0.5 m, 2 m

Note 1: In the case of ZS-LD50/LD50S, L=50, A=28°
In the case of ZS-LD80, L=80, A=15°
In the case of ZS-LD130, L=130, A=12°
In the case of ZS-LD200, L=200, A=8°
In the case of ZS-LD350S, L=350, A=5°

* When used in regular reflection (ZZS-LD50/LD50S)

(Unit: mm)
oSRe
16.7 55.4 RS
42.6 7z 42.6
1610 <
. =y oY
Emission P
axis \7,\_3 V ’1,’@
.6\ !
@I o)
Measuring J\ 8I= ©
center : Z;ﬁgepuon /4 ©
<t Reference \
surface
LW 4 v
ﬁ Mounting hole dimensions @
o
12.50°] s
* When used in regular reflection (ZS-LD80) 0
(Unit: mm) 2]
m
78 o
n
<)
p=
=
48.2%+0.1 S
Emission w
. R B
axis " o f);\\ JZ>
. — o o
Measuring — = =
center {-Reception\ H m
axis o} o
~ o =
«i| Reference surface © >
<t| ——————————— —
9 =
Mounting hole dimensions E
250° (72}
\50 ol
=
7]

ZS-HL
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* When used in regular reflection (ZS-LD130)

< (Unit: mm)
10.4 58.4 &
&
128.5 49.8 S
b(.
A 49.8 >

Emission axis

- o - .
) . o 2 <
o Measuring Reception d ¢ o
| center axis
™

H-
D-

N
Reference surface ‘)U(G/ o Mounting hole dimensions

4

* When used in regular reflection (ZS-LD200)

(Unit: mm)
200
8.4
- 2 W
Emission ° vV

Measuring 0 —_—
3| center E)ﬁgeptlon —
Reference
surface

& .
Mounting hole
dimensions
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Adjusting Mutual Interference

When using two or more Sensor Heads next to each other, mutual interference will not
occur if other beam spots are outside the shaded areas in the following diagrams.

- ZS-HLDS2T - ZS-HLDS5T
(Unit: mm) _/ (Unit: mm)
I T
)
' ;
.2 P !
< o < f
1
|
(Unit: mm) !
|
T
| 1
— e
I
|
.2
- ZS-HLDS10 - ZS-HLDS60

(Unit: mm) (Unit: mm)

—
—\

w

D

o

=

o

>

(o]

/ | [%2)

| )

I { m

‘ ! @)

{ f T

- ! =

S w ; <
| Yol Te]

i | < d -

b o N | o

| | =

/ | 72

| | b

i g =

| J O

1 ‘ o

‘ I >

L | pou

g f =

¢ { =

' ) >

| —

) =)

! =

| m

p =

} w

23 L |26 %

275 - ‘ 5
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- ZS-HLDS150

Unit: mm)

75

000T

000T

000¢

- ZS-LD40T

- ZS-LD20T/LD20ST

(Unit: mm)

(Unit: mm)

0T

= E T hoeds — - — - —T_

15

-—9-
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- ZS-LD350S

(Unit: mm)

26

45

68¢€

11

84
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Spot Diameter

e Measuring range
/ ~ /

o

. e
Measuring center

Far

Near
e
Line beams @ |- Beam
i i l diameter
Beam width
Spot beams ‘.Beam diameter
\_ %

* ZS-HLDS Series

Beam diameter x beam width (um)
HLDS2T HLDS2VT HLDS5T HLDS10 HLDS60 HLDS150
Near 90 x 1,000 | 75 x2,000| 260 x 1,000 | 500 x 3500 | 960 x 13,000 | 1,700 x 33,000
Measurement 20x 1,000 35x2,000| 30x1,000f 60x3500| 300x 16,000 1,500 x 40,000
center
Far 90 x 1,000| 75x2,000| 260 x 1,000 | 500 x 3500 | 1600 x 32,000 | 5,000 x 60,000

* ZS-LD Series (Line Beam Type)

Beam diameter x beam width (um)

LD10GT | LD15GT | LD20T LD40T LD50 LD80 LD200 LD130
Near 65 x 900 | 50 x 900 | 60 x 900 | 90 x 2,000 | 90 x 900 | 300 x 900 | 430 x 900 | 220 x 620
Measurement | 25 x 900 | 25 x 900 | 25 x 900 | 35 x 2,000 | 60 x 900 | 60 x 900 | 100 x 900 | 70 x 600
center
Far 65 x 900 | 50 x 900 | 60 x 900 | 100 x 2,000 | 230 x 900 | 330 x 900 | 430 x 900 | 200 x 570

* ZS-LD Series (Spot Beam Type)

LD20ST LD50S LD350S
Near 2 50 pm 2 110 ym 2 370 ym
Measurement @ 25 um 2 50 ym 2 240 pym
center
Far 2 40 uym 2 110 ym 2 490 uym

SNOISNANIA TYNY3LXT ANV SNOILYIIHIOTdS LSRN
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Usage Width of Line Beam

Depending on the measurement mode, the beam width used for the actual measurement differs.
When you use the [CUSTOM] menu, you can specify the setting for performing sensing for the entire
area of the line beam.

Width of

. entire beam

3:.-::

" '

Width of beam in actual use

« ZS-HLDS Series

Beam width
HLDS2T | HLDS2VT | HLDS5T | HLDS10 | HLDS60 | HLDS150
Entire width of beam (mea- 1,000 1,000 1,000 3,500 | 21,000| 46,000
surement center) um um pgm pgm um um
Width of beam | High-Speed mode (2 lines) 0um| 40um| 25um| 70pum| 525 pum 1,314
in actual use um
Standard mode (9 lines) 45um| 170 um | 113 um| 315 um 2,363 5,914
pum pm
High-Resolution/High-Sen- | 200 pm | 750 pm | 500 ym 1,400 | 10,500 | 26,286
sitivity mode (40 lines) pum pum um
When you want | The number of lines that 200 150 80 100 80 70
to use the entire | should be set in the [CUS- lines lines lines lines lines lines
width of beam | TOM] menu
EXPOSE 11.2ms| 84ms|448ms| 56ms|4.48ms| 3.92ms
* ZS-LD Series
Beam width
LD10GT | LD15GT LD20T LD40T LD50
Entire width of beam (mea- 900 um 900 uym 900 um| 2,000 um 900 um
surement center)
Width of beam | High-Speed mode (2 lines) 10 pm 12 ym 12 ym 20 ym 26 ym
in actual use Standard mode (9 lines) 45 pm 55 ym 55 uym 90 ym 120 ym
High-Resolution/High-Sen- 200 pym 240 uym 240 uym 400 ym 520 um
sitivity mode (40 lines)
When you want | Number of lines that should | 200 lines| 150 lines| 150 lines| 200 lines 70 lines
to use the entire | be set in the [CUSTOM]
beam width menu
Exposure time 11.2ms 8.4 ms 8.4 ms 11.2ms 3.9ms
Beam width
LD80 LD130 LD200
Entire width of beam (mea- 900 um 600 pm 900 pym
surement center)
Width of beam | High-Speed mode (2 lines) 45 uym 56 um 90 um
in actual use Standard mode (9 lines) 200 ym 250 um 400 um
High-Resolution/High-Sen- 900 um 560 ym 900 ym
sitivity mode (40 lines*)
When you want | Number of lines that should 40 lines 22 lines 20 lines
to use the entire | be set in the [CUSTOM]
beam width menu
Exposure time 22ms 1.2ms 1.1 ms

" For ZS-LD130/LD200/LD350S, 20 lines.

ZS-HL
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Linearity Characteristic by Materials

B ZS-HLDS2T (mode: High-Resolution)

® Regular reflection

Inclination angle 0°

~ 0.6 T
%)
<o 00 0
a\o 04 [ 1 1
§ 0.2 | Inclination angle 0°
w
00— =
-0.2
0.4 Glass |
— = — Mirror
-0.6 1
19.0 195 20.0 20.5 21.0
Distance (mm)
Inclination angle Vertical +0.5° 06 Inclination angle Horizontal +0.5°
.0 Jod| — O
s 04 S 04— ;
g 0.2 | Inclination angle +0.5° - 202 Inclination angle +0.5° N\
5N - “or }‘ ~— Y \\~
0.0 —— < 0.0 < - \
[ =
-0.2 -0.2 N
Glass
04 Glass_ | 04 |
— =~ Mirror — =~ Mirror
-0.6 -0.6 -
19.0 19.5 20.0 20.5 21.0 19.0 195 20.0 205 21.0
Distance (mm) Distance (mm)
Inclination angle Vertical -0.5° Inclination angle Horizontal -0.5°
— . ~ 0.6
- 06 : E] 3 ;
) w
S 04 ] S 04 G
S o=~ e 5 Inclination angle -0.5°
2 02 > Inclination angle -0.5° % 0.2 ’ P~
i} = L _ <
0.0 paa——_ N 0.0 [/ ~7 N
N L —— -
\ _ —_ _ -
-0.2 i -0.2
Glass N 4 Glass
0.4 2 0.4 N
— = = Mirror Seo - — = = Mirror
-0.6 L -0.6 ! wn
19.0 19.5 20.0 20.5 21.0 19.0 19.5 20.0 20.5 21.0 D
Distance (mm) Distance (mm) 2_
o
>
[00]
w
he)
m
)
n
(%}
p
—
o
=
w
=
=
O
m
>
=
m
e
=
=
—
=
=
m
=
<2}
o
=
w
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® Diffuse reflection

Inclination angle 0°

~ 03 ,
%)
L o02) G E]
S | |
g 0.1  Inclination angle 0°
w
0.0 P — ==
0.1 — White ceramic |
— — — Black rubber
-0.2 — — SUS304 1
—=-—=-- Aluminum
-0.3 -
4.2 4.7 5.2 5.7 6.2
Distance (mm)
03 Inclination angle Vertical +30° L Inclination angle Horizontal +30°
@ i 3 - 7] ‘
S 02} ‘ w 0.9 |- S
5 ||/|30 sosr = AR
S (.1 | Inclination angle +30° — <] Inclination angle +30° ! N
3 _ T RSN g o3 [ j e
00 = = N N 00 F=5 ~ T~ -
’ RA__ — ~ ’ —/(:\‘—’ = 7_‘7’—-/\ \\ =
01 —— White ceramic -0.3 1. 7 — White ceramic ~ "~-_ |
— — — Black rubber 0.6 ~——— === Black rubber —|
02 T Tsussms T 0.9 — —sus3o4
03 ~ "7 Aluminum 12 —=-==- Aluminym
4.2 4.7 5.2 5.7 6.2 4.2 4.7 5.2 5.7 6.2
Distance (mm) Distance (mm)
Inclination angle Vertical -30° 12 Inclination angle Horizontal -30°
~ 03 ~ T
- 5 i
& 02 E] Inclination angle -30° w 0.9 m —4
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B ZS-HLDS2VT (mode: High-Resolution)

® Regular reflection
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Sensor Head
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Section8

Sensor Head

B ZS-HLDS5T (mode: High-Resolution)

® Diffuse reflection
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® Regular reflection

Inclination angle 0°
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Sensor Head
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Section8

Sensor Head

B ZS-HLDS10 (mode: High-Resolution)

® Diffuse reflection
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Section8

Sensor Head

® Regular reflection
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Section8

Sensor Head

B ZS-HLDS60 (mode: High-Resolution)

® Diffuse reflection
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Section8

Sensor Head

B ZS-HLDS150 (mode: High-Resolution)

® Diffuse reflection
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Section8

Sensor Head

B ZS-LD20T (mode: Standard)

® Regular reflection
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Section8

Sensor Head

B ZS-LD20ST (mode: Standard)

® Regular reflection
Inclination angle 0° Inclination angle Horizontal +0.5°
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Section8

Sensor Head

B ZS-LD40T (mode: Standard)

® Regular reflection

Inclination angle 0° Inclination angle Horizontal +0.5°
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B ZS-LD50 (mode: Standard)

® Diffuse reflection

Inclination angle 0°
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-0.4 Glass |
— — — Mirror
-0.8 .
43.0 45.0 47.0 49.0 51.0
Distance (mm)
Inclination angle Horizontal -0.5°
0.8
o T
%)
m ]
S '
S 04 Incination angle horzontal 0.5 _
In] e AN
0.0 - i
‘ e ’ - S ~
-0.4 _
Glass
— — — Mirror
-0.8 L
43.0 45.0 47.0 49.0 51.0

Distance (mm)

Section8

Sensor Head

Inclination angle Horizontal +15°

~ 0.4
(%]
[T
& j
T 02 ==
g Inclination angle horizontal +15 *
i br=es
,° S~ — —
0.0 F<= S
— White ceramic
-0.2 — — — Black rubber —
— — SUS304
—-—-- Aluminum
-0.4
45.0 47.0 49.0 51.0 53.0 55.0
Distance (mm)
o4 Inclination angle Vertical *+15°
/U-)_\ N T
T8
& .
T 0.2} =
<] Inclination angle vertical + 15°
LTJ -1~ -
—_ = e 7
0.0 === e~ ey
— White ceramic
-0.2 — — — Black rubber -
— — SUS304
—=-=== Aluminum
-0.4
45.0 47.0 49.0 51.0 53.0 55.0
Distance (mm)
Inclination angle Horizontal +0.5°
~08 T
%]
uw G
S
S04 — _ie
e Inclination angle horizontal +0.5° L=
w \ e \
00 L - \
SN - Pid N
P,
-0.4 Glass |
— — — Mirror
-0.8 L
43.0 45.0 47.0 49.0 51.0
Distance (mm)
Inclination angle Vertical +0.5°
~ 0.8 I
(%]
4 i
S
= 04 — S
‘Ij Inclination angle vertical = 0.5°
00 S = B
04 Glass |
= == Mirror
-0.8 L
43.0 45.0 47.0 49.0 51.0

Distance (mm)

ZS-HL
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Section8

Sensor Head

B ZS-LD50S (mode: Standard)

® Diffuse reflection

Inclination angle 0°

0.4

el
$ 03
< ' '
= ~
2 0.2 Incinaton angle hrizonel 0* 7 <
i I,"‘*~-~ ’ \
0.1 ; A AN
0.0 =N /\./)If\‘/ TS NM— = Pl
O] B =<1 AN
\/ / A N
01 Y=, <l Y
-7\
- N /7
-0.2 White ceramic
— — — Black rubber
-0.3 — —SUS304
04 —=-—-=Aluminum
7450 470 49.0 51.0 53.0 55.0
Distance (mm)
Inclination angle Horizontal -15°
’t/? 0.4
4 ]
S 03
~ 1
= B
L% 02 Inclination angle horizontal -15° A
0.1
N\ N \
00 W X A
. % % X
-0.1 == 7
-0.2 White ceramic
— — — Black rubber
-0.3 — —SUS304
—-—-=Aluminum
-0.4 . .
45.0 47.0 49.0 51.0 53.0 55.0

® Regular reflection

Distance (mm)

Inclination angle 0°
7 04
w
el
= ' |
o —_—
ﬁ 0.2 Inclination angle horizontal0®
0.1
00\ _\—“‘—-———-—-"‘%
g — S
N N
~
-0.1
w
g -0.2
—
= -0.3 Glass-|
=i — — — Mirror
3 -0.4 s
o 43.0 45.0 47.0 49.0 51.0
» Distance (mm)
| Inclination angle Horizontal -0.5°
= : -
3 g 03 :
> = =~
— g 0.2 AF———== 4~ ncinaton angle horzontal-0.5 °
w ~
e 01 £ =
L o / N
5 N -
m -1 3
>—<| 0.2 ! :
0. ;
% ! N
= -0.3|—+ Glass™|
> 1 — — — Mirror
— -0.4LL L
o 43.0 45.0 47.0 49.0 51.0
% Distance (mm)
=
<2}
o
=
w
ZS-HL
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Error (%F.S.)
o o
N w

I
[

0.0

-0.1

-0.2

-0.4

Inclination angle Horizontal +15°

L s .
= ~— Inclination angle horizontal +15
\ 7 ~ ™
7 7 \\ > 7
N
A\ . .
~ k/\,\r' /'A 8 le\
N AR S
AN\ / N )
\ = ==
\ ! ~
\ . .
- = :L N2 White ceramic
— — — Black rubber
— — SUS304
—-—-=- Aluminum
450 47.0 49.0 51.0 53.0 55.0

Distance (mm)

Inclination angle Vertical +15°

/(/_i\ 0.4
I
s 03 I
’é 0.2  Inclination angle vertical + 15°
T
0.1 ~ T
N Y K N\
0o 4\(\ /\‘/\ _““ ]
- N 7L F |
AN )//// ,/ \
-0.1 ~\~:,¢\_/ 7 \
/
-0.2 ? White ceramic
\ — — — Black rubber
-0.3 — —SUS304
o —-—-- Aluminum
-0.4
45.0 47.0 49.0 51.0 53.0 55.0
Distance (mm)
Inclination angle Horizontal +0.5°
@ 0.4
[T { |
§ 0.3 .
— 1 —~
2 0.2 —= i
] Inclination angle horizontal +0.5° , - \\
0.1
—\;//\ )
0.0 — 3
A \
-0.1 p— \
_ \
0.2 1
03 ——Glass,|
— + = Mirror
-0.4
43.0 45.0 47.0 49.0 51.0
Distance (mm)
Inclination angle Vertical *=0.5°
@ 0.4 Ij
$ 03
g —_—— ><
S 0.2 2 = < Inclination angle vertical £0.5°
b /\ / ~—_.
/X ) S—
\
0.0
: 1
\
!
-01 7 N
f \
-0.2
\ ,' \\
03+ Glass™
v — — — Mirror
-0.4 I
43.0 45.0 47.0 49.0 51.0

Distance (mm)



B ZS-LD80 (mode: Standard)

® Diffuse reflection

Error (%F.S.)

Error (%F.S.)

Inclination angle 0°

0.6
ool O 1]
0.2 [ Inclination angle 0°
0.0 B e
-0.2 — White ceramic -
— — — Black rubber
0.4 — —SUs304 E
0.6 —=-==-= Aluminum
65 70 75 80 85 90 95
Distance (mm)
Inclination angle Horizontal -15°
04 1.
Inclination angle horizontal -15°
0.2
N~ S
L P /| .
0.0
N~ _':>-_.¢£' —
0.2 White ceramic
— — — Black rubber
0.4 — — SUS304 b
—-—-- Aluminum
-0.6

65 70 75 80 85 90 95
Distance (mm)

® Regular reflection

Error (%F.S.)

Error (%F.S.)

Inclination angle 0°

2.0 I

1.6 [—

1.2 [—

08 [— ! !

0.4 i\l‘nclmat\on angle 0° ,y-‘—-

0.0 — N
0.4 N | N
-0.8 —
12 Glass _ |
16 — —— Mirror —|
20 | |

64 68 72 76 80 84 88 92
Distance (mm)
Inclination angle Horizontal -0.5°

2.0

1.6

1.2

0.8 \ —

0.4 N >

0.0 2
0.4 \\ P
0.8 m ~—— |
12 : Glass _|
R e = —— Mirror —|

16 Inclination angle harizontal-0.5° | |
-2.0 : :

64 68 72 76 80 84 88 92

Distance (mm)

Error (%F.S.)

Error (%F.S.)

Error (%F.S.)

Error (%F.S.)

Section8

Sensor Head

Inclination angle Horizontal +15°

0.6
oo [
'
0.2 Inclination angle horizontal +15° |
— =l T =
0.0 e —— NV
-0.2 White ceramic
— — — Black rubber
0.4 — —Sus304 b
—-—-- Aluminum
-0.6
65 70 75 80 85 90 95
Distance (mm)
Inclination angle Vertical *+15°
il J
><
Inclination angle vertical £ 15°
0.2
= “TeS — -
0.0 < =7
-0.2 — White ceramic
— — — Black rubber
0.4 — —sUS304 R
—-—-- Aluminum
-0.6
65 70 75 80 85 90 95
Distance (mm)
Inclination angle Horizontal +0.5°
20 T T
16 —
12 [— ‘
0.8 ncinaionangle hrzona +05° e
0.4 L= N
0.0 =
. 1= N 2
04 ~——
-0.8
1.2 Glass _|
16 — —— Mirror—
-2.0 ‘ ‘
64 68 72 76 80 84 88 92
Distance (mm)
Inclination angle Vertical +0.5°
2.0 I
16 [— D
12 [ ‘
L ><
08 Inclination angle vertical  0.5°
0.4 I S Y
0.0 kFa_1= <
0.4 > ==
-0.8
1.2 Glass _|
16 — —— Mirror —
-2.0 ‘ ‘

64 68 72 76 80 84 88 92
Distance (mm)
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Section8

Sensor Head

B ZS-LD130 (mode: Standard)

® Diffuse reflection

Inclination angle 0 °

;):‘0.4
[T
03
S L
] 02 Inciination angle horizontal 0°
0.1 ~ ~
—_ T \
00 ~1Z % = .\éﬁl
- - / S
-0.1
-0.2 White ceramic
— — — Black rubber
-0.3 — —SUS304
—-—--Aluminum
-0.4 ‘ ‘

115 120 125

130 135 140 145
Distance (mm)

Inclination angle Horizontal -15°

% 04
L
03
= ]
202 =
w Inclination angle horizontal -15 *
0.1 I -
A i i =
0.0 —<E =
/4.\ /, /\‘\/,‘%V e
-0.1
-0.2 White ceramic
— — — Black rubber
-0.3 — —SUS304
—-—--Aluminum
-0.4 ' '

115 120 125

® Regular reflection

130 135 140 145

Distance (mm)

Inclination angle 0°

’U'):‘ 1.0
w
¢ 100
= | |
go5p —— ——
w Inciination angle horizontal 0 *
/\
0.0 —=7 ‘_“‘\‘= <
4 ‘
-0.5
Glass
— —— Mirror
-1.0 L
118 123 128 133 138 143
Distance (mm)
Inclination angle Horizontal -0.5°
%) 10 D Inclination angle horizontal -0.5 °
[V
< T
= =l T
Sos S <
| ~\
0.0
\
\
\
-0.5
/
/ Glass
/ - —— Mirror \\
-1.0 | \
118 123 128 133 138 143
Distance (mm)

User’s Manual

;,:‘ 0.4
[T
03
So. n
] Inclination angle horizantal +15
0.1
SR~ BN
7N ~ 4
0.0 o g Pt - \/-/\/Q\s" AN,
VLT ~ \\__ /7'<\’>:
-0.1 R
-0.2 —— White ceramic
— — — Black rubber
-0.3 — —SUS304
—-—-- Aluminum
-0.4 . .

’(;: 0.4
[T
803 D
So S
] Inclination angle vertical £ 15°
0.1
L~ _ N
— ~ -t P>
0.0 s e D A
o | P
-0.1 =
-0.2 White ceramic |
— — — Black rubber
-0.3 — — SUS304 1
—-—-- Aluminum
-0.4 . .

'(;é 1.0
w
S \ E.
g \ ' ,\/
S 05 ——
0 Inclination angle horizontal +0.5° 4
A\ /
\ /
0.0 \ 1
/
N
N /)
Y
-0.5 =
I—
~ Glass
— —— Mirror
-1.0 !
118 123 128 133 138 143
Distance (mm)
Inclination angle Vertical +0.5°
% 1.0
¢ I
]S
Sos ><
5 Inclination angle vertical +0.5°
| —
00 | === =
L
-0.5
Glass
— — — Mirror
-1.0 L
118 123 128 133 138 143

Inclination angle Horizontal +15°

115 120 125 130 135 140 145
Distance (mm)

Inclination angle Vertical *15°

115 120 125 130 135 140 145
Distance (mm)

Inclination angle Horizontal +0.5°

Distance (mm)



B ZS-LD200 (mode: Standard)

® Diffuse reflection

Error (%F.S.)

Inclination angle 0°

0.6
osf L1 1)
0.2 - Inclination angle 0* — ’\_‘
Loz~ A—-=1 N A
0.0 =T = = ===
Sz = =~ RS
-0.2 White ceramic
— — — Black rubber
-0.4 — —SUS304
—-—--Aluminum
-0.6
150 170 190 210 230 250
Distance (mm)
Inclination angle Horizontal -15°
0.6
0.4 \CI
0.2 [ Inclination angle horizontal -15°
s, 7 | T3
0.0 = =
N =
< +—
-0.2 White ceramic-{
— — — Black rubber
0.4 — —SuUs304
06 —-—-- Aluminum
150 170 190 210 230 250

Distance (mm)

® Regular reflection

Error (%F.S.)

Error (%F.S.)

2.0
1.6
1.2
0.8
0.4
0.0
-0.4
-0.8
-1.2
-1.6
-2.0

2.0
1.6
1.2
0.8
0.4
0.0
-0.4
-0.8
-1.2
-1.6
-2.0

Inclination angle 0°

T
- G Ij — Glass -
o ' = — = Mirror |
N Inclination angle 0° _ =<

N - N //
\\ - \ //
A =7 N
152 168 184 200 216 232 248
Distance (mm)
Inclination angle Horizontal -0.5°
N
N\ /
N\ /
Vi
X
\ /
] - /
T A /// Glass |
T \ . i
Incination angle horizontal 05° T~ o Mirror
152 168 184 200 216 232 248

Distance (mm)

Section8

Sensor Head

Inclination angle Horizontal +15°

—~ 0.6
0
¥ ]
X 041 T
g 0.2 [— Inclination angle horizontal +15*
w -+ -1~
0.0 P=eZ 2 a A
S T B S
—
-0.2 ——White ceramic
— — — Black rubber
0.4 — —SUs304
—-==-Aluminum
-0.6
150 170 190 210 230 250
Distance (mm)
Inclination angle Vertical *+15°
~ 0. T
: I
[V
S 04 T
5 | S
‘Lﬁ 0.2 [ Tnclination angle vertcal + 15° P IR
Ri=-—e et 27 e -
0.0 ==mmpS BN EA=7 Y
“~_.T
-0.2 —— White ceramic
— — — Black rubber
0.4 — —SUS304 A
0.6 —-—-- Aluminum
150 170 190 210 230 250
Distance (mm)
Inclination angle Horizontal +0.5°
~ 20 T
9 1 m —— Glass |
e} (1).2 i PP S = — = Mirror -
g . Incination angle horizontal +05° | N \
w04 ’ \ \
0.0 % L
/ \ \ 1
-0.4 v 7
N /
-0.8 = < /'
12 N/
-1.6
-2.0
152 168 184 200 216 232 248
Distance (mm)
Inclination angle Vertical +0.5°
~ 20 T Gl
S 16 [:] ass
g 12+ | — — — Mirror
5 o8- ><<
E '4 Inclinaion angle verical £05° . —27 ~ N
8-0 0 . N P
. ” N
-0.4 \\ — // N /
-0.8 e
-1.2
-1.6
-2.0
152 168 184 200 216 232 248

Distance (mm)

ZS-HL

User’s Manual

SNOISNANIA TYNY3LXT ANV SNOILYIIHIOTdS LSRN

8-37



SNOISNINIA TYNYFLXT ANV SNOILYIIHI03dS EeisledRRiEy

8-38

Section8

Sensor Head

W ZS-LD350S (mode: Standard)

® Diffuse reflection

Error (%F.S.)
o
w

Inclination angle 0 °

01

0.2
Inclination angle horizontal 0*
0.1 J
N -
0.0 = e D P At
. NS + < r \ N
I LR/ J,
-0.1
0.2 White ceramic |
— — — Black rubber
-0.3 — — SUS304 1
—-—-=- Aluminum
-0.4 . .
215 265 315 365 415 465
Distance (mm)
Inclination angle Horizontal -15°
v 04
L
fo03
202 =
w Inclination angle horizontal -15°
0.1 S 7
S ~N 7 AN
[EZNGEN LI SN
0.0 TN T
Y7 N\~ /
-0.1 7 v
02 White ceramic |
203 — — — Black rubber
: — —Sus304 1
04 —-—-- Aluminum
215 265 315 365 415 465
Distance (mm)

User’s Manual

Error (%F.S.)
o o o
Now s

o
o

o
S

-0.1

-0.2

-0.3

-0.4

Error (%F.S.)
o o o
Now

o
-

0.0

-0.1

-0.2

-0.3

-0.4

Inclination angle Horizontal +15°

U]

oo
Inclination angle horizontal +15°
S R =
Bt A7
= N
White ceramic|
— — — Black rubber
— — SUS304 1
—-—-=- Aluminum
215 265 315 365 415 465
Distance (mm)
Inclination angle Vertical *+15°
7[:‘]
Inclination angle vertical + 15°
N
AN
v id —
i ST \
White ceramic |
— — — Black rubber
— — SUS304 1
—-—-=- Aluminum
215 265 315 365 415 465

Distance (mm)



Sensor Controller

Specifications

Section8
Sensor Controller

ltem

ZS-HLDC11 ZS-HLDC41

1/0 type

NPN type PNP type

Average number of times

1,2,4, 8,16, 32, 64, 128, 256, 512, 1024, 2048, or 4096

Number of connected Sensor Heads

1 per Sensor Controller

Exter- | Connection method
nal I/F

Serial I/O is connector type.
Otherwise, prewired (standard cable length: 2 m)

Serial | USB2.0

1 port, FULL SPEED[12 Mbps], MINI-B

110 RS-232C

1 port, max. 115,200 bps

Output | 3 judgment outputs:
HIGH/PASS/LOW)

NPN open-collector, 30 VDC, PNP open-collector
50 mA max. residual voltage; 50 mA max. residual voltage;
1.2V max. 1.2V max.

Linear output

Selectable from voltage/current

(selected by slide switch on base)

« At voltage output: -10 to +10 V, output impedance: 40 Q
« At current output: 4 to 20 mA, max. load resistance: 300 {2

Input | LDOFF input (LD
forced OFF)

Zero reset input (exe-
cute or cancel zero
reset)

Timing input (sample
cycle specified when
hold function is enabled)

Reset input (reset of
hold state)

ON: Short-circuited with OV ter- | ON: Supply voltage short-cir-

minal or 1.5 V max. cuited or within supply volt-
OFF: Open (leakage current: age -1.5V max.
0.1 mA max.) OFF: Open (leakage current:

0.1 mA max.)

Status indicators

HIGH (orange), PASS (green), LOW (orange),
LDON (green), ZERO (green), ENABLE (green)

Segment dis- | Main display

8-segment red display, 6 digits

play Sub-display

8-segment green display, 6 digits

LCD

16 digits x 2 rows, color of characters: green, resolution per charac-
ter: 5 x 8 pixel matrix

Setting input Setting keys

Direction keys (UP/DOWN/LEFT/RIGHT), SET key, ESC key,
MENU key, function keys (1 to 4)

Slide switch

Threshold switch (H/L 2-state)

Mode switch (FUN/TEACH/RUN 3-state)

Power supply voltage

21.6 V10 26.4 V (including ripple)

Current consumption

0.5 A max. (when Sensor Head is connected)

Insulation resistance

Across all lead wires and controller case: 20 MC2 (by 250 V megger)

Dialectic strength

Across all lead wires and controller case, 1000 VAC, 50/60 Hz, 1 min

Degree of protection

IP20 (IEC60529)

Noise immunity

1,500 V peak-to-peak, pulse width 0.1 ps/1 ps, rising edge: 1 ns
pulse

Vibration resistance (destructive)

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

Shock resistance (destructive)

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

ZS-HL

User's Manual
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Section8

Sensor Controller

Item

ZS-HLDC11

ZS-HLDC41

Ambient temperature

Operating: 0 to +50 °C

Storage :-15to +60 °C (with no icing or condensation)
Ambient humidity Operating and storage: 35 % to 85 % (with no condensation)
Materials Case: Polycarbonate (PC), Cable sheath: PVC
Cable length 2m
Weight Approx. 280 g (excluding packing materials and accessories)

@ Status indicators for controller

Display Output Input
M‘:l:s{e- Status 7 seg- : Judg- | Terminal Tr!gger/ RS-232C/
Linear trigger Zero
mode ment ment out-| block out- usB
iy output it " reset/ reset
laser OFF
RUN/ Normal measure- Measure- | Output Judg- Output YES YES YES
TEACH |ment ment according |ment according
result to the result to the mode
Measure- |Keep Previous |Measure- (measure- NO
ment value ment ment result/
error result judgment
result)
Clamp ERROR |Outputat |[ERROR |Output of
Measured value not |— clamp the mea-
determined level sured
value:
LDOFF - Clamp level
FUN - Display Judgment NO
accord- output:
ing to the ERROR
menu
System |- 888.888 |Voltage: NO YES
error blinking | Output of A command is
oV received but
Current: is not exe-
Output of cuted.
12 mA

The programs incorporated into ZS-HLDC _

__ Controllers are considered technology

under the Foreign Exchange and Foreign Trade laws in Japan and therefore require a
license for export from Japan.
Note, however, that permission for service transactions is not required in accordance with
the stipulations of Trade Ministry Directive, Clause No. 9, ltem No. 1 Sub-item 10(b).

ZS-HL

User’s Manual



Section8

Sensor Controller

External Dimensions

ZS-HLDC11/HLDC41

(Unit: mm)
[ I
m:n]:s«zcmmm
mE———1n
[=]5 =
! —=7 2
52.50 ) 60
3
<
_ [ af la =Y — = [
&l o o o ® ﬂm ®
o
m ° | IS— R S— . —
e
————————
I O — | —— —
I O — | —— —
= s | L ] 2= =&
I O — | —— —
g I
m o ] o — IF —

o e) — )ig —

(@] (@] — —
S| S o S
gl LY _

3 S
< ™ 10.80

Heat-resistant PVC $5.2 ||
Standard length 2 m

SNOISNANIA TYNY3LXT ANV SNOILYIIHIOTdS LSRN
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Section8
Accessory

Accessory

Panel Mount Adapter

ZS-XPM1/XPM2
When mounting on a panel

(60 n)+12 Panel 13 (Unit: mm)
60x n 3
\
|
| 7/
. ) o N i DIN track
L I .
S e B s s e B I —
f
| \ :
H m H \ Panel /
Panel Mount )
Adapter (Note 1)
Note 1: Dimensions are shown for a panel
Panel cutout dimensions thickness of 2.0 mm.
—
H
©
i
—
wn
@
2!
=) (60xn)+8
S
0
n n: number of gang-mounted controllers (1 to 10)
m
o
(E Item ZS-XPM1 (for 1st unit) ZS-XPM2 (for 2nd unit onwards)
_|
> Appearance
= ,
7
- 2 20
=
o g L )
m - _ T
> =
m
Ee) Applicable controller ZS Series
= Vibration resistance (destructive) | 10 to 150 Hz, 0.7-mm double amplitude, 80 min each in X, Y, and Z directions
% Shock resistance (destructive) | 300 m/s2 3 times each in six directions (up/down, left/right, forward/backward)
m
& Materials Polycarbonate (PC), etc.
% Weight Approx. 50 g
n
ZS-HL
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Section8

Accessory

Extension Cable

ZS-XC_A/XC_B/XC5BR

(Unit: mm)
13 75 L (Note 1) 33 8.5
45.9
2-¢35
@ =
n - A - - o — 11111 o=
o =« L] "
7N ~ o
\ [P —
Mounting hoIeL 20-pin
PVC insulated round cable 6.2 mm dia. core

‘ —_—
oo

2-M3 7

© Note 1: ZS-XC_A:L=1m,4mand 8 m
4% N ZS-XC_B:L=5mand 10 m
S ) ZS-XC5BR: L=5'm
Mounting hole dimensions Note 2: Color of seal
ZS-XC_A: Black
ZS-XC_B(R): Silver
Item ZS-XC1A | ZS-XC4A | ZS-XC8A | ZS-XC5B | ZS-XC10B | ZS-XC5BR
Applicable controller ZS Series
Applicable Sensor Head ZS Series

Ambient temperature

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

Ambient humidity

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

Connection method

Double-end connector

Materials Case: Polycarbonate (PC)
Weight Approx. Approx. Approx. Approx. Approx. Approx.
150 g 320 g 550 g 3509 620 g 350¢g
Cable length 1m 4m 8m 5m 10m 5m
ZS-HL

User's Manual
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Section8

Accessory

Extension Cable (Long-Distance, Flexible Type)

B extension cable

ZS-XC_ _CR
L1 (Note) (Unit: mm)
M 43
B
00| o
o
ASS
Note: In the case of ZS-XC25CR, L1=25,000
In the case of ZS-XC15CR, L1=15,000
Heat-resistant PVC ¢ 6.1 20-core
Item ZS-XC25CR ZS-XC15CR
Cable length 25m 15m
Applicable Sensor Head/Controller | ZS Series (*1)
Ambient temperature Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensation)
Ambient humidity Operating and storage: 35 % to 85 % (with no condensation)
Vibration resistance (destructive) | 10 to 150 Hz, 0.7-mm double amplitude, 80 min each in X, Y, and Z directions
Shock resistance (destructive) 300 m/s2 3 times each in six directions (up/down, left/right, forward/backward)
Materials Cable sheath: PVC
Weight (excluding packing materi- | Approx. 1.4 kg Approx. 1.0 kg
als and accessories)

(*1) There are restrictions on the Sensor Head/controller you can connect. For details, contact your OMRON
representative.

B Cable for connecting a digital equalizer

ZS-XC02D
(Unit: mm)
200 42
8.5 8.5
wn 1 i
@
2!
S %‘Q [ | LR E
® / |
%] Heat-resistant PVC ¢ 6.1 20-core i
m 20 pins 20 pins
o
(3) Item ZS-XC02D
; Applicable Sensor Head/Controller | ZS Series (*1)
% Ambient temperature Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensa-
:Z> tion)
I_Un Ambient humidity Operating and storage: 35 % to 85 % (with no condensation)
> Vibration resistance (destructive) | 10 to 150 Hz, 0.7-mm double amplitude, 80 min each in X, Y, and Z directions
m
e, Shock resistance (destructive) 300 m/s2 3 times each in six directions (up/down, left/right, forward/backward)
P Materials Cable sheath: PVC
% Weight (excluding packing materi- | Approx. 50 g
(r/zn) als and accessories)
% (*1) There are restrictions on the Sensor Head/controller you can connect. For details, contact your OMRON

representative.
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Bl Digital equalizer
ZS-XEQ
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[~ (Unit: mm)
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B o q
| 0|
3-R2.25 ‘
Item ZS-XEQ
Applicable Sensor Head/Controller | ZS Series (*1)
Ambient temperature Operating: 0 to +50 °C, Storage: -15 to +60 °C (with no icing or condensa-
tion)

Ambient humidity

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

Vibration resistance (destructive)

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

Shock resistance (destructive)

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

Materials

Case: Aluminum die-cast

Degree of protection

IEC60529 I1P20

Weight (excluding packing materi-
als and accessories)

Approx. 120 g

(*1) There are restrictions on the Sensor Head/controller you can connect. For details, contact your OMRON

representative.
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RS-232C Cable

ZS-XPT2 (for connecting to programmable controller/programmable terminal)

SNOISNINIA TYNYFLXT ANV SNOILYIIHI03dS EeisledRRiEy

8-46

2000150 (Unit: mm)
100+10 |
3220 (0£5 4
5.20 20 (4)

/\.——-ﬂ
\ ( 2 |6
| 1 ﬁg 8 ] &

~ ¢

10-pin square connector 9-pin square connector Note 1 15

Vinyl insulated round cable ¢ 3.89 core )
(Conductor cross-sectional area: 0.013 m? / Insulator diameter: ¢ 0.38)

Note 1: Plug-type connector.

ZS-XRS2 (for connecting to a personal computer)

2000%£150 (Unit: mm)
32.20 41
5.20 20 4
—~— i
| — S || S
\ ); o (|88l <
% ™ ‘l [N
80%+ 20 - q ¢
Note 2 15
10-pin square connector 9-pin square connector =

PVC insulated round cable 3.89 mm dia. core
(conductor cross-section: 0.013 mm?/insulator diameter: 0.38)

Note 2: Socket-type connector.

Iltem

ZS-XRS2 ZS-XPT2

Applicable controller

ZS Series

Ambient temperature

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

Ambient humidity

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

Dialectic strength

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

Insulation resistance
(destructive)

100 M (by 500 VDC megger)

Vibration resistance
(destructive)

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

Shock resistance

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

Materials

Cable sheath: PVC

Weight

Approx. 50 g

ZS-HL
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Control Link Unit
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ZS-XCN

18

(Unit: mm)

3 [ N
T9)
a I 1T
( a\
1 1
o
<
S O 00 N
—
& (I (I
. v
39.50
Item ZS-XCN
Applicable controller ZS Series

Ambient temperature

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

Ambient humidity

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

Vibration resistance
(destructive)

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

Shock resistance (destruc-
tive)

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

Materials

Polycarbonate (PC), etc.

Weight

Approx. 10 g

ZS-HL
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Real-Time Parallel Output Unit

ZS-RPD11/RPD41

(14.15) 13 (2.85)

(Unit: mm)

10 28.40 _ 2 mm mounting hole

I ™~
i

iS

1
(150)

QJ

32.90 |

B o
35.20

|

30 ©|

Item

ZS-RPD11 ZS-RPD41

1/0 type

NPN Amplifier Unit PNP Amplifier Unit

Data output system

16-bit parallel open collector output

Data format

Measurement value data is converted to 40,000 stages of 16-bit binary data before
output. (signal names: DO to D15)

Data update cycle

Can be set as desired using integer multiples of the sampling cycle. The update cycle
is determined by the following calculation formula:

* (update cycle) = (sampling cycle) x (update coefficient)

The update coefficient parameter can be set by the user as an integer value within the
range 1 to 100. (Ex. When the sampling cycle is 112 s, the settable range becomes
112 ysto 11.2 ms.)

Synchronization signal

Synchronization signal for notifying data determination timing (signal name: GATE).
1-bit open collector output

Signal name * Binary output: signal name: DO to D15 (total 16 bits)

+ Gate output: signal name: GATE (total 16 bits)
+ | Circuit specifica- | NPN open-collector, PNP open-collector,
%‘ tion 30 VDC max., 20 mA max., 20 mA max., residual voltage 1.2 'V or
% residual voltage 1.2 or less less,
<=£ delay time at OFF — ON change: less delay time at OFF — ON change: less
e than 0.5 ps than 0.5 s

(at 24 V, 20 mA) — (at 20 mA) —

wlay ﬁlay

RS-232C 1 port, max. 115,200 bps

Status indicators

* PWR indicator (lit color: green) — Lit when ZS-RPD is energized.
» ERR indicator (lit color: red) — Lit when an energizing current of 20 mA or more flows
to 1 bit or more of the open collector output (data output: 16 bits, GATE: 1 bit)

Circuit internal power
supply voltage

24 VVDC and 3.3 VDC. Power supplied form ZS-HLDC_1 via exclusive connector.

Current consumption

0.5 A or less. Total value including current consumption of ZS-HLDC_1

Insulation resistance

Connected to ZS-HLDC_1, across all lead wires and controller case of the ZS-
HLDC_1: 20 MQ (by 250 V megger)

Dialectic strength

Connected to ZS-HLDC_1, across all lead wires and controller case of the ZS-
HLDC_1: 1000 VAC, 50/60Hz 1min

ZS-HL
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Item

ZS-RPD11 ZS-RPD41

Vibration resistance
(destructive)

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

Shock resistance
(destructive)

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

Ambient temperature

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

Ambient humidity

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

Materials

Case: ABS

Weight

Approx. 130 g (excluding packing materials and accessories)

ZS-HL
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Section9
Troubleshooting

Troubleshooting

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

Problem Probable cause and possible countermeasure Pages
Device restarts during operation. |« Is the power supply device connected correctly? p.1-3
» Does the power supply device conform to the power supply speci-
fications (such as power supply voltage and current consump-
tion)?
Judgments are not output to * Are all cables connected correctly? p.2-10
external device. * Is the signal line disconnected?
* Are reset inputs short-circuited?
* Are the non-measurement settings in a clamped state, making the | p.6-15
measurement impossible to perform?
No input signal received. + Are all cables connected correctly? p.2-10
* Is the signal line disconnected?
No communication with personal |+ Is the USB cable connected correctly? p.7-2
computer. * Is the RS-232 cable connected correctly?
* Are other applications using the ports on the personal computer?
» Do the communication conditions match between the personal
computer and controller?
* Has the USB driver been installed?
* Is operation of the controller normal?
« Are you using a personal computer that meets the operating envi-
ronment?
Strange linear output levels. * Is the voltage/current switch on the bottom of the Sensor Control- | p.1-5
ler set to the correct position?
* Has the correct selection (voltage/current) been made in the focus | p.6-4
settings?
Linear output levels can be fine-tuned.
The main display remains on [---- | « Has a timing input been made with the hold function enabled and | p.5-19
-] the trigger type set to [EXT]?
« If the hold function is enabled and the trigger type is [SELF-UP] or
[SELF-DN], has the self-trigger level been set to an appropriate
value?
An abnormal distance is dis- * This problem may occur due to the characteristics of the sensor.
played when the object is clearly | Make sure that the distance to the sensing object is appropriate.
outside the measuring range. * This problem is sometimes rectified by setting the emitted light p.5-8
amount to a fixed distance.
The measured values fluctuate |« This problem may be due to temperature characteristics. Execute | p.4-6
and are not stable depending on | zero reset periodically using the standard object to correct this
day and time. problem.
Laser is not emitted. * Is the LD_OFF input line short-circuited? p.2-10

ZS-HL
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es and Countermeasures

B When [Error] Is Displayed on the Main Display

Display Details

Cause

Countermeasure

LCD
screen
(upper
section)

from workpiece. Distance mea-
surement error.

Overcurrent Individual or groups of judgment | Cancel the load short-circuit.
outputs are short-circuited.
Dark Error Insufficient received light amount | For a workpiece with regular reflection

(glass)

» Check the angle at which the Sensor
Head is attached.

For a workpiece with diffuse reflection

« Set to High-Sensitivity mode.

» Set the gain setting to 2 or higher.

Bright Error

Saturated received light amount
from the workpiece. Distance
measurement error.

« Set to High-Speed mode.
« Set the gain setting to 1.

Measure Error

When [NORMAL], [PCB], and
[MIRROR] are set for the mea-
surement object, the number of
surfaces currently being mea-
sured is 2 or more.

Alternatively, when [GLASS] is set
for the measurement object, the
number of surfaces currently
being measured is 4 or more.

For a workpiece with regular reflection

(glass)

» Check the angle at which the Sensor
Head is attached.

For a workpiece with diffuse reflection

» Set to GLASS mode.

» Using SmartMonitor ZS, set the
measurement area to the surface
you want to measure.

B When all digits on the main display and sub-display blink

Display Details

Cause

Countermeasure

LCD screen SYSTEM ERROR The Sensor Head is not con- Connect the Sensor Head.
HEAD COM (EEPROM) | nected.
SYSTEM ERROR Bank data in the Sensor Control- | Hold the UP key down for 3 sec-
BANK DATA ler in error onds, and then hold the DOWN
key down for 3 seconds.
The sensor is turned ON again
and restored after the device is
initialized.
SYSTEM ERROR Internal error Turn the Controller ON again.
MAIN COM
B Others
Display Details Cause Countermeasure
LCD upper | Disp range Error The measurement Change the decimal point digit setting.
section result exceeds the —
number of displayed LLA p-5-25
digits.
Main display | ——— The sensor is standing | When hold is set, start sampling and apply the
by for measurement. | hold value.

ZS-HL
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Safety Precautions for Using Laser Equipment

Safety Precautions for Using Laser Equipment

Regarding laser devices, classes that indicate dangerous levels and various safety
standards for dangers are stipulated depending on the country of use.
Follow respective standards and implement safety measures.

Class classification

Standards and Class Classification (*1)

JIS C 6802 (Japan)
EN60825/IEC60825-1 (Europe)

Class2 Class2 1 mW or less

Maximum Output of Laser
FDA (the United States) Beam

(*1) Because the safety standards differ according to each country, when you use the Sensor Controller in a
country other than Japan, Europe, and the United States, please check the safety regulations and
standards for lasers of the relevant country.

B Warning Labels

On the head unit, a label that describes the warning in Japanese is attached. When you
use the Sensor Controller in a country other than Japan, replace the label with the
English label that is provided in the head unit.

® When you use a Sensor Controller in the United States
This product is subject to the U.S. FDA (Food and Drug Administration) laser regula-
tions and is classified to Class 2 stipulated in these regulations.
ZS-LD20/LD20S/LD40/LD50/LD50S/LD80/LD130/LD200/LD350S have been already
applied for CDRH (Center for Devices and Radiological Health).
ZS-LD10G/LD15G/HLDS2/HLDS2VT/HLDS5/HLDS10/HLDS60/HLDS150 are sched-
uled to be applied for CDRH (Center for Devices and Radiological Health).

Products relevant to FDA are supplied with labels that conform to FDA regulations.
When these products are used in the U.S., replace the warning label on the sensor
body with the FDA labels (supplied) referring to the figure below. Make sure that the
labels are affixed at the correct locations as indicated.

The ZS-HLD __ _ is intended to be fitted into a system as a terminal device. Follow the
following technical standards when fitting in the device.

* FDA: 21CFR 1040.10 and 1040.11

ZS-HL
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Safety Precautions for Using Laser Equipment

Compliance Guide for Laser Products

Laser emitter

Laser emitter section label p

section label Warning label

EPOSURE CAUTION

Laser radiation LASER RADIATION

is emitted from DO NOT STARE INTO BEAM
this aperture

,’—XtR PA: Oh

CLASS Il LASER PRODUCT

Certification label

This laser product complies with

21 CFR 1040.10 and 1040.11. .

OMRON Corporation Warning label

Shiokoji Horikawa_Shimogyo-ku,
Kyoto 600-8530 JAPAN

Place of manufacture: Certification label
AYABE Factory, OMRON Corp.
Manufactured in

@ Exporting to a country other than the U.S.
For countries other than Japan and the U.S., warning labels must be replaced by
English ones (supplied with the product).

ZS-LD__ _/HLDS2T/HLDS5T/HLDS10 ZS-HLDS60/HLDS150
LASER RADIATION BOAB?OERSTER/EDHIHF})TBIE/?MN
DO NOF STARE INTO BEAI CLASS 2 LASER PRODUCT
CLASS 2 LASER PRODUCT AK MU OUTPUT = 1. Onl
WAKINUN OUTPUT : 1. Ol PULSE DURATION : Z3msec
PULSE DURATION - f5mse WAVE LENGTH 638
WAVE LENETH - 630 WEDIUN - SENICONDUCTOR LASER
UEDIUN "+ SEWICONDUCTOR LASER BN 60825-1: 1004 +A2: 2001 +T:2002
EN 60825-1:1994 +A2:2001 +A1:2002

XIANIddV EIANEeER
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Requirements from Regulations and Standards

Requirements from Regulations and Standards

Summary of Requirements to Manufactures

M For Europe

EN 60825-1 “Safety of Laser Products, Equipment Classification, Requirements and
User's Guide”

Summary of Manufacturer’s Requirements

Requirements Classification
subclause Class 1 Class 1M Class 2 Class2M | Class3R | Class 3B Class 4
Description of Safe under | As for Low power; | As for Direct intra- | Direct intra- | High
hazard class reasonably | Class 1 eye protec- | Class 2 beam view- | beam view- | power; dif-
foresee- except may | tion nor- except may |ing may be |ing fuse reflec-
able condi- | be hazard- | mally be more hazardous | normally tions may
tions ous if user | afforded by | hazardous hazardous | be hazard-
employs aversion if user ous
optics responses | employs
optics
Protective housing Required for each laser product; limits access necessary for performance of
functions of the products
Safety interlock in Designed to prevent removal of the panel until Designed to prevent removal of the
protective housing accessible emission values are below that for Class | panel until accessible emission values
3R are below that for Class 3B
Remote control Not required Permits easy addition of
external interlock in laser
installation
Key control Not required Laser inoperative when
key is removed
Emission warning Not required Give audible or visible warning when
device laser is switched on or if capacitor bank

of pulsed laser is being charged. For
Class 3R only, applies invisible radia-
tion is emitted

Attenuator Not required Give means beside the
On/Off switch to tempo-

% rarily to block beam
g_ Location controls Not required Controls so located that there is no
8 danger of exposure to AEL above
© Classes 1 or 2 when adjustments are
> made
% Viewing optics Not Emission from all viewing systems must be below Class 1M AEL
g required
g Scanning Scan failure shall not cause product to exceed its classification
= Class label Required wording Figures A required wording
Aperture label Not required Specified wording required

Service entry label Required as appropriate to the class of accessible radiation

Override interlock Required under certain conditions as appropriate to the class of laser used
label

ZS-HL
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Requirements from Regulations and Standards

Requirements Classification
subclause Class 1 Class 1M Class 2 Class2M | Class 3R | Class 3B Class 4
Wavelength range Required for certain wavelength ranges
label
LED label Make required word substitutions for LED products
User information Operation manuals must contain instructions for safe use. Additional requirement apply for
Class 1M and Class 2M
Purchasing and ser- | Promotion brochures must specify product classification; service manuals must contain safety
vice information information

Note: 1. This table is intended to provide a convenient summary of requirements. See text of this standard for com-
plete requirements.
2. For the safety medical laser products, IEC 60601-2-22 applies
3. AEL: Accessible Emission Limit
The maximum accessible emission level permitted within a particular class. For your reference, see ANSI
Z136.1-1993, Section 2.

Symbol and border: black
Background: yellow

Figure A Warning label - Hazard symbol

Legend and border: black
Background: yellow

XIANIddV EIANEeER
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Requirements from Regulations and Standards

B For US.A
FDA (Compliance Guide for Laser Products, 1985, according to 21 CFR1040.10)

Requirements

Class (see note 1)

llla

b

Performance (all

laser products)

Protective
housing

R (see note 2)

R (see note 2)

R (see note 2)

R (see note 2)

R (see note 2)

R (see note 2)

Safety interlock

R
(see notes 3,4)

R
(see notes 3,4)

R
(see notes 3,4)

R
(see notes 3,4)

R
(see notes 3,4)

R
(see notes 3,4)

Location of N/A R R R R

controls

Viewing optics R R R R R R

Scanning R R R R R R

safeguard

Performance (laser systems)

Remote control | N/A N/A N/A N/A R R

connector

Key control N/A N/A N/A N/A R R

Emission N/A N/A R R R (see note 10) | R (see note 10)
indicator

Beam attenuator | N/A N/A R R R R

Reset N/A N/A N/A N/A N/A R (see note 13)
Performance (specific purpose products)

Medical S S S S (see note 8) | S (see note 8) | S (see note 8)
Surveying, level- | S S S S NP NP

ing, alignment

Demonstration S S S S S (see note 11) | (see note 11)
Labeling (all laser products)

Certification & R R R R R R
identification

Protective D (see note 5) | D (see note 5) | D (see note 5) | D (see note 5) | D (see note 5) | D (see note 5)
housing

Aperture N/A N/A R R R R

Class warning N/A R (see note 6) | R (see note 7) | R (see note 9) | R (see note 12) | R (see note 12)

Information (all laser products)

User information |R R R R R R
Product literature | N/A R R R R R
Service R R R R R R
information

Abbreviations:
R:  Required.
N/A:

Not applicable.

S:  Requirements: Same as for other products of that Class. Also see footnotes.

NP:

Not permitted.

D:  Depends on level of interior radiation.

ZS-HL
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Requirements from Regulations and Standards

Footnotes:

Note 1: Based on highest level accessible during operation.

Note 2: Required wherever & whenever human access to laser radiation above Class | limits is not needed for prod-
uct to perform its function.

Note 3: Required for protective housings opened during operation or maintenance, if human access thus gained is
not always necessary when housing is open.

Note 4: Interlock requirements vary according to Class of internal radiation.

Note 5: Wording depends on level & wavelength of laser radiation within protective housing.

Note 6: Warning statement label.

Note 7: CAUTION logotype.

Note 8: Requires means to measure level of laser radiation intended to irradiate the body.

Note 9: CAUTION if 2.5 mW cm? or less, DANGER if greater than 2.5 mW cm-2.

Note 10: Delay required between indication & emission.

Note 11: Variance required for Class llb or IV demonstration laser products and light shows.

Note 12: DANGER logotype.

Note 13: Required after August 20, 1986.

ZS-HL
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Requirements from Regulations and Standards

Summary of Requirements to User

M For Europe

EN 60825-1

Requirements

Classification

subclause Class 1 Class 1M Class 2 | Class 2M Class 3R Class 3B Class 4
Not required
for visible
Laser safety Not required but recommended for applications that emission .
) . ) L ; Required
officer involve direct viewing of the laser beam Required for
non-visible
emission
. . Connect to room or door
Remote interlock | Not required -
circuits
R k h i
Key control Not required emove key when not in
use
Beam attenuator | Not required When in use prevents
inadvertent exposure
Indicates
laser is ener-
Emission ) gized Indicates laser is ener-
- ) Not required . .
indicator device for non-visi- | gized
ble wave-
lengths

Warning signs

Not required

Follow precautions on
warning signs

Note: 1. This table is intended to provide a convenient summary of requirements. See text of this standard for com-
plete precautions.

Class 1M Class 2M
Not as for Class | Not as for .
Beam path required 3B required Class3B Terminate beam at end of useful length
(see note 2) (see note 3)
Class 1M Class 2M
Specu.lar No require- | as for Class | No require- |as for Prevent unintentional reflections
reflection ments 3B ments Class3B
(see note 2) (see note 3)
Not required
for visible Required if engineering
Eve protection No requirements emission and administrative proce-
yep q Required for | dures not practicable and
non-visible MPE exceeded
n emission _
1 . . Specific
o Protective . Sometimes ;
= clothin No requirements required require-
8 9 q ments
© Class 1M Class 2M
> Trainin No require- | as for Class | No require- |as for Required for all operator and mainte-
Y 9 ments 3R ments Class3R nance personnel
o
m (see note 2) (see note 3)
=z
O
X

2. Class 1M laser products that failed condition 1 of table10 of the standard. Not required for Class 1M laser
products that failed condition 2 of table10 of the standard. See the text for details.

3. Class 2M laser products that failed condition 1 of table10 of the standard. Not required for Class 2M laser
products that failed condition 2 of table10 of the standard. See the text for details.

ZS-HL
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W For U.S.A

ANSI Z136.1:1993 “American National Standard for the Safe Use of Lasers” Control
Measures for the Four Laser Classes

Control measures Classification

Engineering Controls 1 2a 2 3a 3b 4
Protective Housing (4.3.1) X X X X X X
Without Protective Housing LSO (see note 2) shall establish Alternate Controls
(4.3.1.1)
Interlocks on Protective Housing PA Y PA Y PA Y PA Y X X
(4.3.2)
Service Access Panel (4.3.3) PA PAY X X X X
Key Control (4.3.4) - - - - . X
Viewing Portals (4.3.5.1) MPE MPE MPE MPE
Collecting Optics (4.3.5.2) MPE MPE MPE MPE MPE MPE
Totally Open Beam Path (4.3.6.1) |--- -—- -—- -—- X X

NHZ NHZ
Limited Open Beam Path (4.3.6.2) | --- - - - X X

NHZ NHZ
Enclosed Beam Path (4.3.6.3) None is required if 4.3.1 and 4.3.2 fulfilled
Remote Interlock Connector (4.3.7) | --- -—- -—- -—- . X
Beam Stop or Attenuator (4.3.8) --- --- --- --- . X
Activation Warning Systems (4.3.9) | --- - - - . X
Emission Delay (4.3.9.1) - - - - - X
Indoor Laser Controlled Area - - - - X X
(4.3.10) NHZ NHZ
Class 3b Laser Controlled Area - - - - X -
(4.3.10.1)
Class 4 Laser Controlled Area - - - - - X
(4.3.10.2)
Laser Outdoor Controls (4.3.11) -—- -—- - -—- X X

NHZ NHZ
Laser in Navigable Airspace - - -—- . . .
(4.3.11.2)
Temporary Laser Controlled Area | 7¢ PAY PAY PAY - -
(4.3.12) MPE MPE MPE MPE
Remote Firing & Monitoring - - -—- -—- -—- .
(4.3.13)
Labels X X X X X X
(4.3.14 and 4.7)
Area Posting (4.3.15) - - - . X X

NHZ NHZ &P
Administrative & Procedural Con- |1 2a 2 3a 3b 4 g
trols S
Standard Operating Procedures - - - - . X ©
(4.4.1) >
Output Emission Limitations (4.4.2) | --- - - LSO Determination 0
Education and Training (4.4.3) --- --- . . X X r-ﬁ
Authorized Personnel (4.4.4) - - - - X X %
Alignment Procedures (4.4.5) - -—- X X X X >
Protective Equipment (4.4.6) - - - - . X
Spectator (4.4.7) -—- -—- -—- -—- . X
Service Personnel (4.4.8) PAY PAY X X X X

MPE MPE MPE MPE
Demonstration with General Pub- | MPE+ -—- X X X X
lic (4.5.1)
ZS-HL
User's Manual 9-1 1
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Requirements from Regulations and Standards

Control measures Classification

Laser Optical Fiber Systems MPE MPE MPE MPE X X

(4.5.2)

Laser Robotic Installations (4.5.3) | --- - - - X X
NHZ NHZ

Eye Protection (4.6.2) - - - -—- . X
MPE MPE

Protective Windows (4.6.3) - --- - --- X X
NHZ NHZ

Protective Barriers and Curtains - - - - . .

(4.6.4)

Skin Protection (4.6.5) - - - -—- X X
MPE MPE

Other Protective Equipment (4.6.5) | Use may be required

Warning Signs and Labels (4.7) - - . . X X

(Design Requirements) NHZ NHZ

Service and Repairs (4.8) LSO Determination

Modification of Laser Systems LSO Determination

4.9)

Note: 1. LEGEND
X:  Shall
. Should
---2 No requirement
v :  Shall if enclosed Class 3b or Class 4
MPE: Shall if MPE is exceeded
NHZ: Nominal Hazard Zone analysis required
+:  Applicable only to UV and IR Lasers (4.5.1.2)
2.LSO: Laser Safety Officer
An individual shall be designated the Laser Safety Officer with the authority and responsibility to monitor and
enforce the control of laser hazards, and to effect the knowledgeable evaluation and control of laser hazards.
For your reference, see ANSI Z136.1993, Section 1.3.

XIANIddV [JEERIeIIeE
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Requirements from Regulations and Standards

Definitions of Laser Classification

M For Europe

Laser Product Classifications

EN
Class Description

Class 1 Lasers which are safe under reasonably foreseeable conditions of operation.

Class 2 Lasers emitting visible radiation in the wavelength range from 400 nm to 700 nm. Eye pro-
tection is normally afforded by aversion responses including the blink reflex.

Class 3A Lasers which are safe for viewing with the unaided eye. For laser emitting in the wave-
length range from 400 nm to 700 nm, protection is afforded by aversion responses includ-
ing the blink reflex. For other wavelengths the hazard to the unaided eye is no greater than
for Class 1. Direct intrabeam viewing of Class 3A lasers with optical aides (e.g., binoculars,
telescopes, microscopes) may be hazardous.

Class 3B Direct intrabeam viewing of these lasers is always hazardous. Viewing diffuse reflections is
normally safe (see note).

Class 4 Lasers which are also capable of producing hazardous diffuse reflections. They may cause
skin injuries and could also constitute a fire hazard. Their use requires extreme caution.

Note: Conditions for safe viewing of diffuse reflections for Class 3B visible lasers are: minimum viewing distance of
13 cm between screen and cornea and a maximum viewing time of 10 s. Other viewing conditions require a
comparison of the diffuse reflection exposure with the MPE.

B For US.A
Comparison of Classifications between FDA and ANSI
Class FDA definition ANSI description
Class I/1 Limits applicable to devices that have emis- | A Class 1 laser is considered to be incapa-
sions in the ultraviolet, visible, and infrared | ble of producing damaging radiation levels
spectra, and limits below which biological during operation and maintenance and is,
hazards have not been established. therefore, exempt from any control mea-
sures or other forms of surveillance.
Class lla/2a Limits applicable to products whose visible | Class 2 lasers are divided into two sub-

emission does not exceed Class | limits for | classes, 2 and 2a. A Class 2 laser emits in
emission durations of 1,000 seconds or less | the visible portion of the spectrum (0.4 to
and are not intended for viewing. 0.7 um) and eye protection is normally
afforded by the aversion response including
the blink reflex.

Class Il/2 Limits applicable to products that have emis-
sions in the visible spectrum (400 to

710 nm) for emission durations in excess of
0.25 second, providing that emissions for
other durations and/or wavelengths do not
exceed the Class | limits. Class Il products
are considered hazardous for direct long-
term ocular exposure.

XIANIddV EIANEeER
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Requirements from Regulations and Standards

Class FDA definition ANSI description

Class llla/3a Limits to products that have emissions in the | Class 3 lasers are divided into two sub-
visible spectrum and that have beams classes, 3a and 3b. A Class 3 laser may be
where the total collectable radiant power hazardous under direct and specular reflec-
does not exceed 5 milliwatts. tion viewing conditions, but the diffuse

Class IlIb/3b Limits applicable to devices that emit in the reflection is usually not a hazard.
ultraviolet, visible, and infrared spectra.
Class llIb products include laser systems
ranging from 5 to 500 milliwatts in the visible
spectrum. Class Illb emission levels are
ocular hazards for direct exposure through-
out the range of the Class, and skin hazards
at the higher levels of the Class.

Class IV/4 Exceeding the limits of Class lllb and are a | A Class 4 laser is a hazard to the eye or skin

hazard for scattered reflection as well as for
direct exposure.

from the direct beam and sometimes from a
diffuse reflection and also can be a fire haz-
ard. Class 4 lasers may also produce laser-
generated air contaminants and hazardous
plasma radiation.

XIANIddV [JEERIeIIeE
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Updating Firmware

Updating Firmware

This section describes how to update the firmware of ZS Series Controllers (such as ZS-
HLDC/ZS-MDC). Use Warp Engine ZS to update the firmware. Warp Engine ZS is
automatically installed when SmartMonitor ZS is installed.

For the file for updating, please contact your OMRON representative.

:“ !« While updating, do not turn off the power of the controller. The controller will not start normally.

( Q\l « To install the USB driver, log on as an Administrator or a user with system access rights.

CHECK!

Flow of Updating Firmware

Connecting Controller to
a personal computer

Normal? |

Installing the USB driver

< I
<

Installing SmartMonitor ZS

Starting warp engine ZS

Normal? |

Setting the connection port

< |
)

Setting the firmware information
|
Performing update of firmware

(2]

@

Q

=.

Error? S
| 2

Please contact an OMRON >

Normal end sales representative. g
m

Z

O

X

ZS-HL
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Updating Firmware

Connecting the Controller to a Personal Computer

1. Connect the controller to the personal
computer by the USB cable.

The USB driver must be installed when the
controller is connected to the personal
computer for the first time.

LLE Installing the USB driver p.2-16

2. Turn on the power of the controller.

! - Make sure that the power of the controller is connected securely. When the power is turned off while
€ updating, the controller breaks down and does not run normally.

z

cHEGK! Make sure that you turn on the power of the controller only (when it is not connected to other control-
lers). If you connect two or more controllers, Warp Engine ZS does not start.

Installing SmartMonitor ZS

3. Install SmartMonitor ZS to a personal computer.
Warp Engine ZS that is used for updating the firmware will be simultaneously
installed.

N—
LLQ Installing SmartMonitor ZS p.2-15

Starting Warp Engine ZS

:" !« Start Warp Engine ZS only when the personal computer recognizes the controller normally.
€] * When you start up ZS-MDC on its own, an error occurs in the controller. However, Warp Engine ZS

-

CHEEK! should be started up in this state.

ZS-HL
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Select [Programs]-[OMRON]-[SmartMon-
itorZS]-[WarpEnginezZS] from the Win-
dows [Start] menu.

The [WarpEngineZS] screen is displayed.

When the startup of Warp Engine ZS fails,
the following screen is displayed after a
message appears. Go to “Set the
connection port”.

Setting the firmware information

Section9

Updating Firmware

b WarpEnginezs ver.1.30 1

hodel

ZSHLDC  Version 1.001

Cantraller information

Version

o Luadmg i)

5.

Click the [Controller information] button
as required.

The model and version of the controller that
is being connected currently are displayed.

Click the [Loading] button and select the
file in which you want to write.

The model and version of the controller that
is held in the file are displayed.

Performing Update of Firmware

[ WarpEngine2s ver.1.30

Model

ZS-HLDC  Version 1.001

Contraller information

v

7. Click the [Start upgrade] button in the

displayed [WarpEngineZS] screen.

5] warpEngine2s ver.1.30 i

hodel

ZS-HLDC Vi n 1.001

Contraoller infarmation

L Losdingfle

ZS-HL
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Updating Firmware

A message indicating the start of update
appears.

:“' If the message “the model is not the same”
€| appears when you click the [Start upgrade]
button, it means that the model of the con-
nected controller and the model information in
the specified file do not match. In this case, do
not perform update. The controller will break
down and will not start normally thereafter.

=z

CHECK!

8. Check the contents of the message and
click the [OK] button.
Update of the firmware will start.

The progress status is displayed during the processing of update. Wait until the
message box indicating that the update has finished normally appears (it takes a
few minutes to complete the update).

:‘ '!  + Anerror may occur on the controller during update; however, please wait.
€| - Ifthe progress bar stops while update is being performed, or update does not finish normally

CHE‘é’K‘ even after 10 minutes, there is a possibility that update may have failed.

In this case, contact an OMRON sales representative about the firmware version before
update and the one in the write file.

9. After update completes, the following
message appears. Follow the instruc-
tions on the screen and perform the
operations.

:‘ '!  To complete the update of firmware, you need to initialize the controller. If the controller could
( (\! not be initialized automatically from Warp Engine ZS, manually initialize it as described in

CHEEK‘ steps 3 and 4. If the controller is initialized automatically, steps 3 and 4 are not displayed.

XIANIddV [JEERIeIIeE
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Updating Firmware

B Setting the Connection Port

When the startup of Warp Engine ZS fails, the following screen is displayed after a
message appears.

1. Select [Settings]-[Control Panel] from the [Start] menu in the personal com-
puter and double-click [System].
The [System Properties] screen is displayed.

2. Click [Device Manager] on the [Hardware] tab.
The [Device Manager] screen is displayed.

£, pevice Manager

=101x|

| seton yew || ¢ = |G |2 || A & &
E- E ABDPCZ01

-3, Computer

+-(2 Disk drives

+ Display adapters

(-5} DVDJCD-ROM drives
-% Floppy disk controllers
[H-&= Floppy disk drives

-& Human Interface Devices
[+ IDE ATAJATAPT controllers
-8 Keyboards

(-7 Mice and other poinking devices
=a

Manitors

BB Metwork adapters

W Parts (C0M & LPT)

,’__\f Communications Pork (COM1)

n__\'f Communications Port (COM2Z)
IMR.OMN Smark Sensor USE COM Drivers (W

Printet Port (LPTL)

= Sound, video and game conkrollers

12 Storage volumes

[ Systerm devices

Universal Serial Bus contrallers

3. Open [Port COM/LPT], and check the COM number in [OMRON Smart Sen-
sor USB COM Drivers (WDM) (COMxx)].
The (COMxx) part indicates the connection port for the controller.

4. Select the connection port for the controller in [COM Port] and click the
[Set] button.
Warp Engine ZS will start.

XIANIddV EIANEeER
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Index

Numerics
ORESET MEMORY 5-23
1SHOT 6-8
A
absolute distance display 4-2
ADJUST 6-5
AUTO 5-8
AUTOOFF 5-26
AVERAGE 5-18
FILTER 5-13
MEASURE 5-24
B
backlight 5-26
bank 4-10
CLEAR 5-29
MODE 5-28
switching 4-11
BOTTOM
hold types 5-18
MEASURE 5-24
BUSY output 2-11
C
CHANGE 4-11
characteristic points 5-24
CLAMP 6-15
COM 7-4, 7-6
CONNECT 6-16
control keys 4-2, 5-2
controller link unit
specifications and external
dimensions 8-47
coupler 1-6
current display 4-2
CUSTOM 5-7, 5-25
CYCLE 5-27, 6-14
D
DELAY 5-21
DIFF 5-13
DIFFUSE 5-8
DIGITAL 7-7
Digital Display
CUSTOM 5-25
digital output 7-7
DIRECT IN 4-7
DOT 5-25
E
ECO 5-25

emitted light amount display 4-2
emitter section 1-4
ENABLE
indicator 1-6
OUTPUT 2-10
EXPOSE 5-7
Extension Cable 2-6, 8-43, 8-44
EXTERNAL 5-19
F
FAR Indicator 1-5
Ferrite core
Sensor Controller 2-7
Sensor Head 2-5
USB 7-4
FILTER 5-12
FIXED 5-8
FOCUS
TERMINAL BLOCK 6-13
linear output 6-4
FORWARD 5-15
FUN mode 5-2
G
GAIN 5-7
Glass 5-9
H
HIGH
indicator 1-6
OUTPUT 2-10
HI-RESO 5-6
HI-SENS 5-6
HI-SPEED 5-6
HOLD
DELAY 5-21
TRIGGER 5-19
TYPE 5-18
zero reset types 5-22
HYS 6-7
|
I/O circuit diagrams 2-12
IN 6-17
INFO 5-27
INIT 5-29
input signal 6-17
INVERS 5-15
J
JUDGE 6-7
K
K+mX+nY 5-24
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Index
KEEP 6-15
KEYLOCK 5-27
L
LANGUAG 5-28
LASER 5-8
laser emitter/receiver section 1-4
laser indicator 1-5
LCD 5-26
LCD screen
CUSTOM 5-26
name 5-2
LD ON 1-5
LINE 5-7
line beam width 8-20
LOW
indicator 1-6
OUTPUT 2-10
M
main display 5-2
MEASURE 5-24
measured value display 4-2
Measuring Range
2-3, 8-2, 8-4, 8-5, 8-6
MIRROR 5-9
mode 5-6, 5-7
mode switch 1-7
Multi-Task 5-5
Multi-Task mode 5-4
mutual interference 8-15
mutual interference prevention 5-11
N
NEAR Indicator 1-5
NON-MEAS 6-15
O
OBJECT 5-9
OFF 5-18
OFFSET
SCALING 5-17
zero reset 5-22
ON DELAY 6-8
OUTO to 4 2-10
OUTPUT
judgment output 6-8
linear output 6-3
TERMINAL BLOCK 6-10
F)
panel mount adapter 8-42
PASS
indicator 1-6
OUTPUT 2-10
PCB 5-9
ZS-L
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PEAK

hold types 5-18

MEASURE 5-24
P-P 5-18
RANGE 5-8
received light amount display ~ 4-2
receiver section 1-4
REGULAR 5-8
resolution display 4-2
RS-232C

cable external dimensions

8-46

cable wiring 7-5, 7-6

communication settings 7-6

connector 1-6
RUN mode 4-2
SAMPLE 5-19
SAVE 5-29
saving 5-29
SCALING 5-15
SELF-DOWN 5-20
SELF-UP 5-19
SenINFO 5-28
SENSING 5-6

Sensor Controller
external dimensions 8-41

Installation 2-7
part names 1-5
specifications 8-39
status indicators 8-40

Sensor Head
Adjusting the installation

position 2-4
Connection 2-5
connector 1-6
external dimensions 8-7

Measuring Range
2-3, 8-2, 8-4, 8-5, 8-6

part names 1-4

specifications 8-2
SETTING 5-8
Single-Task mode 5-4
SKIP 5-7
SmartMonitor ZS

installing 2-15

Start-up and exiting 2-19

uninstalling 2-15
SMOOTH 5-12
SPAN 5-17
spot diameter 8-19
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STATUS 5-22
STEP 5-24
sub-display 4-2, 5-2
system 5-27
system configuration 1-3
task

selecting 5-5

switching 5-5
TEACH Mode 4-7
TEACHING 4-7

terminal block
judgment result display  4-2
measured value display 4-2

THICK 5-10, 5-24
Threshold Selector Switch 1-6
threshold value display 4-2
TIMER 6-7
timing A, B 5-11
timing charts
AVERAGE HOLD 6-21
bank switching 6-22
basic operation 6-18
BOTTOM HOLD 6-21
laser OFF 6-22
NORMAL 6-19
PEAK HOLD 6-21
P-P HOLD 6-21
RS-232C 7-8
sample hold 6-20
terminal block output ~ 6-24
USB 7-8
zero reset 6-23
TRIGGER 5-19
USB
communication settings 7-4
driver 2-16
port 1-6
VERSION 5-27
voltage display 4-2
Voltage/Current switch 1-6
Zero 1-5
zero reset 4-5, 5-22
indicator 1-5
OFFSET 5-22
STATUS 5-22
TYPE 5-22
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Revision History

A manual revision code appears as a suffix to the catalog number at the bottom of the front

and back covers of this manual.

(cat. No. z236-E1-03)
T

Revision code

Revision code

Date

Revised contents

01

2005, Nov.

Original production

02

2007, Jan.

Page 1-3: Changed note 2.

Page 1-4: Reversed location of callouts for receiver and emitter sections.
Page 6-17: Added "CHECK" in middle of page.

Page 7-6: Added note in middle of page.

Pages 8-3 to 8-6: Added "typical example."

Pages 8-7 to 8-9, 8-12, 8-13, and 8-40: Added cable length.
Page 8-19: Changed measurement center value in five locations.
Page 8-29 to 8-37: Changed "high-resolution" to "standard."
Page 8-29: Changed scale in top four charts.

Page 8-39: Added section on export and trade control ordinances.
Page 8-45: Changed two notes.

Page 9-10: Corrected Class 3R cell for eye protection.

02A

2007, Jul.

Page 8-3: Changed table for Note 2.

03

2008, Mar.

» Added Sensor Head ZS-HLDS2VT information
* Deleted NS SmartMonitor information
* Minor corrections made
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Terms and Conditions of Sale

OMmRON

1.

oo

7.

9.

10.

11.

12.

Offer; Acceptance. These terms and conditions (these "Terms") are deemed
part of all quotes, agreements, purchase orders, acknowledgments, price lists,
catalogs, manuals, brochures and other documents, whether electronic or in
writing, relating to the sale of products or services (collectively, the "Products")
by Omron Electronics LLC and its subsidiary companies (“Omron”). Omron
objects to any terms or conditions proposed in Buyer's purchase order or other
documents which are inconsistent with, or in addition to, these Terms.
Prices; Payment Terms. All prices stated are current, subject to change with-
out notice by Omron. Omron reserves the right to increase or decrease prices
on any unshipped portions of outstanding orders. Payments for Products are
due net 30 days unless otherwise stated in the invoice.
Discounts. Cash discounts, if any, will apply only on the net amount of invoices
sent to Buyer after deducting transportation charges, taxes and duties, and will
be allowed only if (i) the invoice is paid according to Omron’s payment terms
and (ii) Buyer has no past due amounts.
Interest. Omron, at its option, may charge Buyer 1-1/2% interest per month or
the maximum legal rate, whichever is less, on any balance not paid within the
stated terms.
Orders. Omron will accept no order less than $200 net billing.
Governmental Approvals. Buyer shall be responsible for, and shall bear all
costs involved in, obtaining any government approvals required for the impor-
tation or sale of the Products.
Taxes. All taxes, duties and other governmental charges (other than general
real property and income taxes), including any interest or penalties thereon,
imposed directly or indirectly on Omron or required to be collected directly or
indirectly by Omron for the manufacture, production, sale, delivery, importa-
tion, consumption or use of the Products sold hereunder (including customs
duties and sales, excise, use, turnover and license taxes) shall be charged to
and remitted by Buyer to Omron.
Financial. If the financial position of Buyer at any time becomes unsatisfactory
to Omron, Omron reserves the right to stop shipments or require satisfactory
security or payment in advance. If Buyer fails to make payment or otherwise
comply with these Terms or any related agreement, Omron may (without liabil-
ity and in addition to other remedies) cancel any unshipped portion of Prod-
ucts sold hereunder and stop any Products in transit until Buyer pays all
amounts, including amounts payable hereunder, whether or not then due,
which are owing to it by Buyer. Buyer shall in any event remain liable for all
unpaid accounts.

Cancellation; Etc. Orders are not subject to rescheduling or cancellation

unless Buyer indemnifies Omron against all related costs or expenses.

Force Majeure. Omron shall not be liable for any delay or failure in delivery

resulting from causes beyond its control, including earthquakes, fires, floods,

strikes or other labor disputes, shortage of labor or materials, accidents to
machinery, acts of sabotage, riots, delay in or lack of transportation or the
requirements of any government authority.

Shipping; Delivery. Unless otherwise expressly agreed in writing by Omron:

a. Shipments shall be by a carrier selected by Omron; Omron will not drop ship
except in “break down” situations.

b. Such carrier shall act as the agent of Buyer and delivery to such carrier shall
constitute delivery to Buyer;

c. All sales and shipments of Products shall be FOB shipping point (unless oth-
erwise stated in writing by Omron), at which point title and risk of loss shall
pass from Omron to Buyer; provided that Omron shall retain a security inter-
est in the Products until the full purchase price is paid;

d. Delivery and shipping dates are estimates only; and

e.Omron will package Products as it deems proper for protection against nor-
mal handling and extra charges apply to special conditions.

Claims. Any claim by Buyer against Omron for shortage or damage to the

Products occurring before delivery to the carrier must be presented in writing

to Omron within 30 days of receipt of shipment and include the original trans-

portation bill signed by the carrier noting that the carrier received the Products
from Omron in the condition claimed.

. Warranties. (a) Exclusive Warranty. Omron’s exclusive warranty is that the

Products will be free from defects in materials and workmanship for a period of
twelve months from the date of sale by Omron (or such other period expressed
in writing by Omron). Omron disclaims all other warranties, express or implied.
(b) Limitations. OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, ABOUT NON-INFRINGEMENT, MERCHANTABIL-

16.

17.

ITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS.
BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. Omron further disclaims all warranties and responsibility of
any type for claims or expenses based on infringement by the Products or oth-
erwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obli-
gation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying
Product, or (iii) repay or credit Buyer an amount equal to the purchase price of
the non-complying Product; provided that in no event shall Omron be responsi-
ble for warranty, repair, indemnity or any other claims or expenses regarding
the Products unless Omron’s analysis confirms that the Products were prop-
erly handled, stored, installed and maintained and not subject to contamina-
tion, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Compa-
nies shall not be liable for the suitability or unsuitability or the results from the
use of Products in combination with any electrical or electronic components,
circuits, system assemblies or any other materials or substances or environ-
ments. Any advice, recommendations or information given orally or in writing,
are not to be construed as an amendment or addition to the above warranty.
See http://www.omron247.com or contact your Omron representative for pub-
lished information.

. Limitation on Liability; Etc. OMRON COMPANIES SHALL NOT BE LIABLE

FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS
BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.
Further, in no event shall liability of Omron Companies exceed the individual
price of the Product on which liability is asserted.

. Indemnities. Buyer shall indemnify and hold harmless Omron Companies and

their employees from and against all liabilities, losses, claims, costs and
expenses (including attorney's fees and expenses) related to any claim, inves-
tigation, litigation or proceeding (whether or not Omron is a party) which arises
or is alleged to arise from Buyer's acts or omissions under these Terms or in
any way with respect to the Products. Without limiting the foregoing, Buyer (at
its own expense) shall indemnify and hold harmless Omron and defend or set-
tle any action brought against such Companies to the extent based on a claim
that any Product made to Buyer specifications infringed intellectual property
rights of another party.

Property; Confidentiality. Any intellectual property in the Products is the exclu-
sive property of Omron Companies and Buyer shall not attempt to duplicate it
in any way without the written permission of Omron. Notwithstanding any
charges to Buyer for engineering or tooling, all engineering and tooling shall
remain the exclusive property of Omron. All information and materials supplied
by Omron to Buyer relating to the Products are confidential and proprietary,
and Buyer shall limit distribution thereof to its trusted employees and strictly
prevent disclosure to any third party.

Export Controls. Buyer shall comply with all applicable laws, regulations and
licenses regarding (i) export of products or information; (iii) sale of products to
“forbidden” or other proscribed persons; and (ii) disclosure to non-citizens of
regulated technology or information.

. Miscellaneous. (a) Waiver. No failure or delay by Omron in exercising any right

and no course of dealing between Buyer and Omron shall operate as a waiver
of rights by Omron. (b) Assignment. Buyer may not assign its rights hereunder
without Omron's written consent. (c) Law. These Terms are governed by the
law of the jurisdiction of the home office of the Omron company from which
Buyer is purchasing the Products (without regard to conflict of law princi-
ples). (d) Amendment. These Terms constitute the entire agreement between
Buyer and Omron relating to the Products, and no provision may be changed
or waived unless in writing signed by the parties. (e) Severability. If any provi-
sion hereof is rendered ineffective or invalid, such provision shall not invalidate
any other provision. (f) Setoff. Buyer shall have no right to set off any amounts
against the amount owing in respect of this invoice. (g) Definitions. As used
herein, “including” means “including without limitation”; and “Omron Compa-
nies” (or similar words) mean Omron Corporation and any direct or indirect
subsidiary or affiliate thereof.

Certain Precautions on Specifications and Use

1.

Suitability of Use. Omron Companies shall not be responsible for conformity
with any standards, codes or regulations which apply to the combination of the
Product in the Buyer's application or use of the Product. At Buyer’s request,
Omron will provide applicable third party certification documents identifying
ratings and limitations of use which apply to the Product. This information by
itself is not sufficient for a complete determination of the suitability of the Prod-
uct in combination with the end product, machine, system, or other application
or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases but the following is a
non-exhaustive list of applications for which particular attention must be given:
(i) Outdoor use, uses involving potential chemical contamination or electrical
interference, or conditions or uses not described in this document.

(i) Use in consumer products or any use in significant quantities.

(iii) Energy control systems, combustion systems, railroad systems, aviation
systems, medical equipment, amusement machines, vehicles, safety equip-
ment, and installations subject to separate industry or government regulations.
(iv) Systems, machines and equipment that could present a risk to life or prop-
erty. Please know and observe all prohibitions of use applicable to this Prod-
uct.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS
RISK TO LIFE OR PROPERTY OR IN LARGE QUANTITIES WITHOUT
ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO

4.

ADDRESS THE RISKS, AND THAT THE OMRON’S PRODUCT IS PROP-
ERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products. Omron Companies shall not be responsible for the
user’s programming of a programmable Product, or any consequence thereof.
Performance Data. Data presented in Omron Company websites, catalogs
and other materials is provided as a guide for the user in determining suitabil-
ity and does not constitute a warranty. It may represent the result of Omron’s
test conditions, and the user must correlate it to actual application require-
ments. Actual performance is subject to the Omron’s Warranty and Limitations
of Liability.

Change in Specifications. Product specifications and accessories may be
changed at any time based on improvements and other reasons. It is our prac-
tice to change part numbers when published ratings or features are changed,
or when significant construction changes are made. However, some specifica-
tions of the Product may be changed without any notice. When in doubt, spe-
cial part numbers may be assigned to fix or establish key specifications for
your application. Please consult with your Omron’s representative at any time
to confirm actual specifications of purchased Product.

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