Smart Sensor 2D Measurement Type

VASE

A Lineup for Ultra-high- c€
precision Displacement
Measurements That Take
Smart Sensors into a New
Realm

CSM_ZS-N DS E_ 7 2

* ZS-HL Series
Ultra-high-performance Sensors for core quality
for everything from ultra-long ranges to ulta-high
precision.

* ZS-L Series
Standard Sensors that are ideal for a wide range o o 10 vy VRO ot < Peen certfiedfor
of high-precison displacement measurements,
including spot detection, wide-area detection,
and long-distance detection.

Be sure to read “Safety Precautions” on
A page 20.

Features

ZS-HL Series ZS-L Series

Very High-performance Sensors that Support Core Quality Standard Sensors Most Suitable for a Variety of High-precision
from Very Long-range to Extremely Precise Measurements Displacement Measurements, Including Spot Detection,
@Range of models with measuring center distance of 20 to 1,500 mm. Wide-range Detection, and Long-distance Detection.

@Achieves maximum resolution of 0.25 um.
@Maximum response speed of 110 ps.
@Parallel output supported.

@Beam Shapes
Spot and line beam selection.
@ Wide Range of Products
Long-range, middle-range, and short-range models.
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ZS-N
System Configuration

Sensors Controllers Peripheral Devices

ZS-HL Series Parallel 110

Expansion 1/0 Units
] ﬁ

PLC

Sensor Controllers

High-speed Input Boards (PC)

ZG-RPD

High-speed binary output
of measurement data.

ZS-L Series

O SmartMonitor (PC)
ZS-SW11V3E

.
ZS-HLDCI-N
PLCs etc.
TAnalog T T T
Data logger etc.
Connection Cable
ZS-HL-series Long-distance Extension Cable Z5-XC02D
25 m max. |
>
-
Flexible Long-distance Extension Cable
ZS-XEQ ZS-XC15CR/XC25CR Digital Equal =
Sensor Head Digital Equalizer * igital Equalizer  controller
ZS-HLDS[] ZS-XEQ * ZS-HLDCI-N

* ZS-XEQ Digital Equalizer can be connected to ZS-HL Series only.

The product photographs and figures that are used in this catalog may vary somewhat from the actual products.
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ZS-N
Ordering Information

Smart Sensor
ZS-HL series Sensor Heads

Optical system Sensing distance Beam shape Beam diameter Resolution (see note) Cable length Model
i 2m ZS-HLDS2VT 2M
Regular Reflective 2512 mm Line beam 2.2mm X 45 pm 0.6 ym
Models 0.5m ZS-HLDS2VT 0.5M
. 2m ZS-HLDS5T 2M
5015 mm Line beam 1.0 mm X 0 ym 0.25 ym
0.5m ZS-HLDSS5T 0.5M
. 2m ZS-HLDS10 2M
100£20 mm Line beam 3.5 mm X 60 um 1 um
Diffuse Reflective 0.5m ZS-HLDS10 0.5M
Models ) 2m ZS-HLDS60 2M
600+£350 mm Line beam 16 mm X 0.3 mm 8 um
0.5m ZS-HLDS60 0.5M
2m ZS-HLDS150 2M
1500500 mm Line beam 40 mm X 1.5 mm 500 pm
0.5m ZS-HLDS150 0.5M

Note: Refer to the table of ratings and specifications for details.

ZS-HL series Sensor Heads (For Nozzle Gaps)

Optical system Sensing distance Beam shape Beam diameter Resolution (see note) Cable length Model
. 2m ZS-LD10GT 2M
10+0.5 mm Line beam 900 X 25 uym 0.25 uym
Regular Reflective 0.5m ZS-LD10GT 0.5M
Models ) 2m ZS-LD15GT 2M
15+0.75 mm Line beam 900 X 25 um 0.25 ym
0.5m ZS-LD15GT 0.5M

Note: Refer to the table of ratings and specifications for details.

ZS-L series Sensor Heads

Optical system Sensing distance Beam shape Beam diameter Resolution (see note) Cable length Model
2m ZS-LD20T 2M
Line beam 900 X 25 um 0.25 um
0.5m ZS-LD20T 0.5M
201 mm 2 ZS-LD20ST 2M
. m N
Regular Reflective Spot beam 25 um dia. 0.25 um
Models 0.5m ZS-LD20ST 0.5M
. 2m ZS-LD40T 2M
40+2.5 mm Line beam 2000 X 35 ym 0.4 ym
0.5m ZS-LD40T 0.5M
. 2m ZS-LD50 2M
Line beam 900 X 60 ym 0.8 ym
0.5m ZS-LD50 0.5M
5045 mm
. 2m ZS-LD50S 2M
Spot beam 50 um dia. 0.8 ym
0.5m ZS-LD50S 0.5M
. 2m ZS-LD80 2M
80+15 mm Line beam 900 X 60 um 2 um
Diffuse Reflective 0.5m ZS-LD80 0.5M
Models ) 2m ZS-LD130 2M
130£15 mm Line beam 600 X 70 um 3 um
0.5m ZS-LD130 0.5M
. 2m ZS-LD200 2M
2004£50 mm Line beam 900 X 100 pm 5pum
0.5m ZS-LD200 0.5M
. 2m ZS-LD350S 2M
350+135 mm Spot beam 240 pm dia. 20 uym
0.5m ZS-LD350S 0.5M

Note: No. of samples to average: 128 when set to High-precision Mode.

ZS-HL series Sensor Controllers

Shape Supply voltage Control outputs Model

NPN outputs ZS-HLDC11-N
24 VDC

1B

PNP outputs ZS-HLDC41-N
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ZS-N

Accessories (Sold Separately)

Panel Mount Adapter

Long Extension Cables for Sensor H

eads

(Used with a Digital Equalizer for ZS-HL Series)

Shape Model
‘) Name Model Qty
‘)‘/ ZS-XPM1 | For 1st Controller Digital Equalizer (Relay) ZS-XEQ 1
> Extension Cable
) . (long distance, flexible 15 m cable) ZS-XC15CR 1
ZS-XPM2 For expansion -
— “) (from 2nd Controller on) Extension Cable ZS-XC25CR 1
= (long distance, flexible 25 m cable)
RS-232C Cables Digital Equalizer Connection Cable (0.2 m) | ZS-XC02D 1
Connected to Model Qty Logging Software
Zerrs?nal computer ZS-XRS3 Name Model
1 SmartMonitor Professional ZS-SW11V3E
PLC/PT
ZS-XPT3 . 3 .
(2m) Realtime Parallel Output Unit (for ZS-HL Series)
Extension Cables for Sensor Heads <UD Contiollonipuey Model
Cable length Model Qty NPN outputs ZG-RPD11-N
Tm ZS-XC1A
4m ZS-XC4A .
5m ZS-XC5B (*1’*2) 1 PNP OUtpUtS ZG-RPD41-N
8m ZS-XC8A
10m ZS-XC10B (*1) Memory Cards
%1 Up to two ZS-XC[IB Cables can be connected. (22 m max.) -
%2 The ZS-XC3BR (3 m) and ZS-XC5BR (5 m) Robot Cables are also Model Capacity
available. HMC-EF283 256 MB
HMC-EF583 512 MB
Quick Reference for Extension Cable Connections
Extension Cable Sensor Head Controller
. Zs-LDOI -HLDS5/-HLDS10/ Remarks
Model Length Bend resistant ZS-HLDS2V -HLDS60/-HLDS150 ZS-HLDCOI-N
ZS-XC1A im v v v
ZS-XC4A am . v v E‘)Snely(; one Extension Cable can be
ZS-XC8A 8m v ' v
Z5-XC5B 5m v v v Up to two Extension Cables can
ZS-Xc10B 10m v v v be used.
ZS-XC5BR 5m v % % % (The maximum length is 22 m.)
ZS-XC15CR 15m v v v A ZS-XEQ Digital Equalizer and
ZS-XC02D Digital Equalizer
ZS-XC25CR 25m v v v Connecting Cable are required.
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Ratings and Specifications

ZS-N

Sensor Controllers

Item Model

ZS-HLDC11-N \

ZS-HLDC41-N

No. of samples to average

1,2, 4,8, 16, 32, 64, 128, 256, 512, 1,024, 2,048, or 4,096

Number of mounted Sensors

1 per Sensor Controller

Connection method

Serial I/O: connector, Other: pre-wired (Standard cable length: 2 m)

USB 2.0

1 port, Full Speed (12 Mbps max.), MINI-B

Serial /10
RS-232C

1 port, 115,200 bps max.

Judgment output
External

HIGH/PASS/LOW 3 outputs
NPN open collector, 30 VDC, 50 mA max.,
residual voltage 1.2 V max.

HIGH/PASS/LOW: 3 outputs
PNP open collector, 50 mA max., residual
voltage 1.2 V max.

interface | Output

Linear output

Selectable from 2 types of output, voltage or cu

rrent (selected by slide switch on bottom).

+ Voltage output: -10 to 10 V, output impedance: 40
+ Current output: 4 to 20 mA, maximum load resistance: 300

Laser OFF, ZERO

LELES reset timing, RESET

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

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

Functions

Display:

Measured value, threshold value, voltage/current, received light

amount, and resolution/terminal block output

Sensing:
Measurement point:
Filter:

Outputs:

1/0 settings:

Average, peak, bottom,

non-measurement, and
System:

Mode, gain, measurement object, head installation

thickness, step, and calculations

Smooth, average, and differentiation
Scaling, various hold values, and zero reset
Linear (focus/correction), judgments (hysteresis and timer),

bank (switching and clear)

Save, initialization, measurement information display, communications

settings, key lock, language, and data load

Task: Single task or multitask

(up to 4)

Status indicators

HIGH (orange), PASS (green), LOW (orange), LDON (green), ZERO (orange), and

ENABLE (green)

i Main digital 8-segment red LED, 6 digits
Segment display = —
Sub-digital 8-segment green LEDs, 6 digits
LCD 16 digits x 2 rows, Color of characters: green, Resolution per character: 5 x 8 pixel matrix
- Setting keys Direction _keys (UP, DOWN, LEFT, and RIGHT), SET key, ESC key, MENU key,
Setting and function keys (1 to 4)

Slide switch

Threshold switch (2 states: High/Low), mode switch (3 states: FUN, TEACH, and RUN)

Power supply voltage

21.6 V to 26.4 VDC (including ripple)

Current consumption

0.5 A max. (when Sensor Head is connected)

Ambient temperature

Operating: 0 to 50°C, Storage: -15 to +60°C (wi

th no icing or condensation)

Ambient humidity

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

Degree of protection

1P20 (IEC60529)

Materials Case: Polycarbonate (PC)
Cable length 2m
Weight Approx. 280 g (excluding packing materials and accessories)

Accessories

Ferrite core (1), instruction sheet
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ZS-N

ZS-HL series Sensor Heads

Item Model | ZS-HLDS2VT ZS-HLDS5T ZS-HLDS10 ZS-HLDS60 ZS-HLDS150
Optical system Regulgr D'ff“s‘? Regulgr D'ﬁus? Regulgr Diffuse reflection Diffuse reflection
reflection reflection | reflection |reflection | reflection
Measuring center
distance 25 mm 50 mm 44 mm 100 mm 94 mm 600 mm 1,500 mm
Measuring range +2 mm +5 mm +4 mm +20 mm +16 mm +350 mm +500 mm
Light source Visible semiconductor laser (wavelength: 650 nm, 1 m\W max.)
Laser class Class 2 (JIS, IEC/EN, GB/T)
Beam shape Line beam
. % 16 X 0.3 mm 40 X 1.5 mm
Beam diameter *1 | 2.2mm X 45 ym | 1.0mm X 30 pm 3.5mm X 60 ym (at 500 mm) (at 1,500 mm)
10.07% F.S.
. - 250 to 750 mm
Linearity *2 +0.2% F.S. +0.1% F S. ¢(0.1% > 7 ) +0.2% F.S.
(750 to 950 mm)
8 um (No. of samples to
e 0.6 um 0.25 ym 1um average: 64 at 250 mm), 500 pm
Resolution *3 (No. of samplesto | (No. of samples to (No. of samples to (No. of samples to
average: 128) average: 512) average: 64) 40 um (No. of samples to average: 64)
’ ’ ' average: 64 at 600 mm) ’
Temperature o o
characteristic *4 +0.1% F.S./°C 0.01% F.S./°C

Sampling cycle 110 ps (High-speed Mode), 500 ps (Standard Mode), 2.2 ms (High-precision Mode), 4.4 ms (High-sensitivity Mode)

NEAR Lights near the measuring center distance, and closer than the measuring center distance inside the measuring range.

LED indicator | Flashes when the measurement target is outside of the measuring range or when the received light amount is insufficient.
Indicators | FAR Lights near the measuring center distance, and farther than the measuring center distance inside the measuring range.
indicator | Flashes when the measurement target is outside of the measuring range or when the received light amount is insufficient.

lllumination on received lllumination on received

Operating ambient | lllumination on received light surface: 3000 Ix or less (incandescent | light surface: light surface:

illumination light) 1000 Ix or less 500 Ix or less
(incandescent light) (incandescent light)

Ambient N o . o . . .

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 Cable length 0.5 m: IP66, X

protection *5 IP67 cable length 2 m: IP67 IP66 "6

Materials Case: Aluminum die-cast, Front cover: Glass

Cable length 2m 0.5m,2m

Weight Approx. 350 g Approx. 600 g Approx. 800 g

ZS-HLDS2VT: Laser labels (1 each for JIS/EN/GB), ferrite cores (2), insure locks (2), instruction sheet
ZS-HLDS5T/-HLDS10:
Accessories Laser labels (1 each for JIS/EN/GB, 3 for FDA), ferrite cores (4), insure locks (2), instruction sheet
ZS-HLDS60/HLDS150:

Laser labels (6 for Warning labeles, 1 for FDA), ferrite cores (4), insure locks (2), instruction sheet

%1 Defined as 1/e? (13.5%) of the center optical intensity at the actual measuring center distance (effective value).
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 in the measured value with respect to an ideal straight line. 3 This is the peak-to-peak displacement conversion value in the
Linearity may change according to the workpiece. displacement output at the measuring center distance in high-precision
The following options are available. mode when the number of samples to average is set to within the graph.
- - - - The maximum resolution at 250 mm is also shown for the ZS-HLDS60.
Model Diffuse reflection Mirror reflection The following options are available.

ZS-HLDS2VT : - : Glass Model Diffuse reflection Mirror reflection
ZS-HLDS5T White alumlne? ceram|f: .Glass ZS-HLDS2VT — Glass
ZS-HLDS10 . VYh|te alumlma ceramic ZS-HLDS5T White alumina ceramic Glass
ZS-HLDS60/HLDS150 | White alumina ceramic - ZS-HLDS10 White alumina ceramic

ZS-HLDS60/HLDS150 | White alumina ceramic | -

4 This is the value obtained at the measuring center distance when the Sensor and workpiece are fixed by an aluminum jig. (typical example)
k5 Protection structure of connector area is 1P40.
%6 Ask your OMRON representative about Sensor Heads with IP67 protection.
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ZS-N

ZS-L series Sensor Heads

Item Model ZS-LD20T ZS-LD20ST ZS-LD40T ZS-LD10GT |ZS-LD15GT
Optical system rofiction | eflection | refsction | eflection | reflsction | reflection | RegUIar eflection
mi:::ing e 20 mm 6.3 mm 20 mm 6.3 mm 40 mm 30 mm 10 mm 15 mm
Measuring range +1 mm +1 mm +1 mm +1 mm +2.5 mm +2 mm +0.5 mm 1+0.75 mm
Light source Visible semiconductor laser (wavelength: 650 nm, 1 mW max.)

Laser class Class 2 (JIS, IEC/EN, FDA, GB/T) ‘ Class 1 (JIS, IEC/EN, GB/T)
Beam shape Line beam Spot beam Line beam

Beam diameter *1 900 X 25 um 25 uym dia. 2,000 X 35 ym ‘ Approx. 25 X 900 ym
Linearity *2 +0.1% F.S.

Resolution *3 0.25 ym 0.25 um 0.4 pm 0.25 pm | 0.25 um

Temperature
characteristic *4

0.04% F.S./I°C

0.04% F.S./I°C

0.02% F.S./°C

0.04% F.S./°C

Sampling cycle

110 ps (High-speed Mode), 500 ps (Standard Mode), 2.2 ms (High-precision Mode), 4.4 ms (High-sensitivity Mode)

Lights near the measuring center distance, and closer than the measuring 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.

NEAR
LED indicator
Indicators FAR

indicator

Lights near the measuring center distance, and farther than the measuring 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.

Operating ambient
illumination

lllumination on received light surface: 3000 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
*5

Cable length 0.5 m: IP66, cable length 2 m: IP67

IP40

Materials Case: Aluminum die-cast, Front cover: Glass
Cable length 05m,2m
Weight Approx. 350 g Approx. 400 g

Accessories

Laser labels (1 each for JIS/EN&IEC/GB, 3 for FDA), ferrite cores (2), insure locks (2),

instruction sheet

Laser safety labels (1 each for
JIS/EN), ferrite cores (2),
insure locks (2)

*1 Defined as 1/e? (13.5%) of the center optical intensity at the actual measuring center distance (effective value). 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 in the measured value with respect to an ideal straight line. The standard workpiece is white aluminum ceramics and glass in
the regular reflection mode. Linearity may change according to the workpiece.
%3 This is the peak-to-peak displacement conversion value in the displacement output at the measuring center distance in high-precision mode
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 aluminum ceramics and glass in the regular reflection mode.
%4 This is the value obtained at the measuring center distance when the Sensor and workpiece are fixed by an aluminum jig. (typical example)
%5 Protection structure of connector area is IP40.
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ZS-N

ZS-L series Sensor Heads

Item Model ZS-LD50 ZS-LD50S ZS-LD80 ZS-LD130 ZS-L.D200 ZS-LD350S
Ootical system Diffuse | Regular |Diffuse |Regular |Diffuse |Regular |Diffuse |Regular |Diffuse |Regular Diffuse reflection
P y reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection | reflection
t';"i‘;f::;“g center | 5omm [47mm |[50mm [47mm [80mm [78mm [130 mm | 130 mm | 200 mm | 200 mm | 350 mm
Measuring range #5mm [#4mm [5mm |[#4mm |15 mm |£14 mm |£15 mm | £12 mm | 50 mm | £48 mm | £135 mm
Light source Visible semiconductor laser (wavelength: 650 nm, 1 mW max.)
Laser class Class 2 (JIS, IEC/EN, FDA, GB/T)
Beam shape Line beam Spot beam Line beam Line beam Line beam Spot beam
Beam diameter *1 900 X 60 ym 50 ym dia. 900 X 60 um 600 X 70 um 900 X 100 pm 240 ym dia.
. - +0.25% |+0.1% |+0.25%
Linearity *2 +0.1% F.S. FS. FS. FS. +0.1% F.S.
Resolution *3 0.8 ym 0.8 um 2 um 3 um 5 um 20 pym
Temperature 0.02% F.S./°C  |0.02%F.S./°C  |0.01%F.S/°C  |0.02%F.S/°C  |0.02% F.S.°C | 0.04% F.S./°C
characteristic “4
Sampling cycle 110 ps (High-speed Mode), 500 ps (Standard Mode), 2.2 ms (High-precision Mode), 4.4 ms (High-sensitivity Mode)

Lights near the measuring center distance, and closer than the measuring center distance inside the measuring range.
NEAR . ) . h - .
Flashes when the measurement target is outside of the measuring range or when the received light amount is

LED indicator insufficient.
Indicators Lights near the measuring center distance, and farther than the measuring center distance inside the measuring range.
FAR ) ) h . ) ;
- Flashes when the measurement target is outside of the measuring range or when the received light amount is
indicator | . L
insufficient.
lllumination on
received light
Operating ambient lllumination on received light surface: 3000 Ix or less surface: lllumination on received light surface:
illumination (incandescent light) 2000 Ix or less 3000 Ix or less (incandescent light)
(incandescent
light)
Ambient

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

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

,'?599’“ of protection | -6 length 0.5 m: IP66, cable length 2 m: IP67

Materials Case: Aluminum die-cast, Front cover: Glass

Cable length 0.5m,2m

Weight Approx. 350g

Accessories Laser labels (1 each for JIS/EN&IEC/GB, 3 for FDA), ferrite cores (2), insure locks (2), instruction sheet

*1 Defined as 1/e? (13.5%) of the center optical intensity at the actual measuring center distance (effective value). 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 in the measured value with respect to an ideal straight line. The standard workpiece is white aluminum ceramics and glass in
the ZS-LD50/LD50S regular reflection mode. Linearity may change according to the workpiece.

%3 This is the peak-to-peak displacement conversion value in the displacement output at the measuring center distance in high-precision mode
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 aluminum ceramics and glass in the ZS-LD50/LD50S regular reflection mode.

k4 This is the value obtained at the measuring center distance when the Sensor and workpiece are fixed by an aluminum jig.

%5 Protection structure of connector area is IP40.
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Engineering Data (Reference Value)

ZS-N

Linearity Characteristic by Materials |

ZS-HLDS2VT (mode: High-Resolution)
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ZS-N

ZS-HLDS5T (mode: High-Resolution)

Diffuse reflection
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Inclination angle Vertical -0.5°

)

Error (%.F.S.

04 T
=~
0.2 | Inclination angle -0.5°
) = — T
= R T
-
-0.2
—— Glass
- — - - Mirror
04 |
40.0 42.0 44.0 46.0 48.0

Distance (mm)

Inclination angle Horizontal +45°

0.4

Error (%.F.S.)

0.

N

rJ

I~ Inclination angle +45

0.0 =i

B oG

——— White ceramic
02 - — — - Black rubber
— — SUS304
--------- Aluminum
0.4 \ \
45.0 47.0 49.0 51.0 53.0 55.0

Distance (mm)

Inclination angle Horizontal -45°

0.4

Error (%.F.S.)

0.2 — White ceramic |
= === Black rubber
— — SUS304
--------- Aluminum
0.4 ‘ ‘
45.0 47.0 49.0 51.0 530 55.0

Distance (mm)

Inclination angle Horizontal +0.5°

~ 04 [
0
r D
§
~ 1
5 LI
£ 0.2 [ Inclination angle +0.5
i}
TN
e N
L =
0 = ==
L 7
-0.2
Glass
= = = -Mirror
-0.4 ‘
40.0 42.0 44.0 46.0 48.0

Distance (mm)

Inclination angle Horizontal -0.5°

~ 04 T
0
i D
2 0.2 |- Inclination angle -0.5°
i}
2T == P .
-0 e =~ d
NS b _—
-0.2
Glass
- — = - Mirror
-0.4 |
40.0 42.0 44.0 46.0 48.0

OmRON

Distance (mm)




ZS-N

ZS-HLDS10 (mode: High-Resolution)

Diffuse reflection
Inclination angle 0°

@ 0.4 T
¢ | g0
IS
< ' '
2 0.2 |-Inclination angle 0°
[
0.0 ==
0.2 —— White ceramic |
— =~ - Black rubber
— — SUS304
""""" Aluminum
0.4 \ \
81.0 91.0 101.0 111.0 1210

Distance (mm)

Regular reflection

Inclination angle 0°

—~ 04 T
(%]
u 0
3 I
§ Inclination angle 0°4
5 0.2
1
1
0.0 N
/\ :/
-0.2
— Glass
— == Mirror
-0.4 ‘

78.0 83.0 88.0 93.0 98.0 103.0
Distance (mm)

Inclination angle Vertical +45°

3 0.4 T
i i
é 0.2 | Inclination angle +45°
[}
— ==\
=7
L AN
02 —— White ceramic |
~ ==~ Black rubber
— — SUS304
""""" Aluminum
04 \ \
81.0 91.0 101.0 111.0 121.0

Distance (mm)

Inclination angle Vertical -45°

—~ 0.4 T
(%]
L I
g N
S -
= 0.2 |- Inclination angle -45°
[}
00 -.——.A\ - R
—— White ceramic
-0.2 —
- — = - Black rubber
— — SUS304
--------- Aluminum
04 ‘ \
81.0 91.0 101.0 111.0 1210

Distance (mm)

Inclination angle Vertical +0.5°

8 0.4 T
u: i
'g' 02 Inclination angle +0.5°|
o
\ JARRN
\ \
\ N
\ 1
0.0 t f
\ 1
Mo 1 /
-4~ I
~
1
-0.2 k/\ 1
</
Glass
- — — - Mirror
-0.4

78.0 83.0 88.0 93.0 98.0 103.0
Distance (mm)

Inclination angle Vertical -0.5°

a3 0.4 T T
s 0
s
g . =~
2 9o Inclination angle -0.5°
w : \
\
0.0 <
e
4
\\, 4
4
N -
-0.2
Glass
= === Mirror
-0.4 |

78.0 83.0 88.0 93.0 98.0 103.0
Distance (mm)

Inclination angle Horizontal +45°

'(;).\ 0.4 T
" ]
g A
S " g
£ 0.2 | Inclination angle +45
i}
1
1
0.0
-0.2 —— White ceramic
- —— - Black rubber
— — SUS304
--------- Aluminum
-0.4 1 L
81.0 91.0 101.0 111.0 1210

Distance (mm;,

Inclination angle Horizontal -45°

—~ 04 T

0

i r]

S ) \
£ 0.2 | Inclination angle -45
i}

0.0

=

—— White ceramic
02 - ——- Black rubber |
— — SUS304
--------- Aluminum
-0.4 ‘ \
81.0 91.0 101.0 111.0 1210

Distance (mm),

Inclination angle Horizontal +0.5°

—~ 04 ‘
0
w
g
— e
g 02 Inclination angle +0.5°
w -~
~
\
\
\
0.0 < 7
\
N d
G I
=~ /
-0.2 ™
— Glass
- — — - Mirror
-0.4 |

78.0 83.0 88.0 93.0 98.0 103.0
Distance (mm)

Inclination angle Horizontal -0.5°

—~ 04 T

%]

s 0

S

= L.

o -

5 02 Inclination angle -0.5°

0.0
NS 7
Y /

— Glass

- ——- Mirror
-0.4 |

78.0 83.0 88.0 93.0 98.0 103.0
Distance (mm)
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ZS-N

ZS-HLDS60 (mode: High-Resolution)
Diffuse reflection

Inclination angle 0° Inclination angle Vertical +45°

Inclination angle Horizontal +45°
’U'):‘ 0.4 I 8 0.4 Ij T ’U? 0.4 EI '
L L L
g |0 i £ . £ 7
g —— 8 z ° g incinton ange +45 .
o - o I ot o N = |_Inclination angle +45° \
5 0.2 L Inclination angle 0° i 0.2 |- Inclination angle +45' AR 5 0.2 Y Ay ,,‘
[N Y r
N \ A
: N A M AN
™ TR FA SR fe A N . NG
P 00 E=5E_ TP R G Y o0 B j',%i’\“ kxS
- . A : o s, B K : . B\ & q S
......... . A \7 T - 7R YO NAL N
L - | "’
\ o \ 1
- 1
A o
-0.2 — White ceramic — -0.2 |~ — White ceramic ‘;\ T -0.2 /
— =~ - Black rubber - — - - Black rubber v \
— — SUS304 — — SUS304 \ — White ceramic ~ — — SUS304
""""" Aluminum s======- Aluminum J ~~ =~ Black rubber === Aluminum
-0.4 L -0.4 L -0.4 ! ! !
250 450 650 850 950 250 450 650 850 950 250 450 650 850 950
Distance (mm)

Distance (mm) Distance (mm)

Inclination angle Vertical -45° Inclination angle Horizontal -45°

704 T © 04 T
w uw ]
S . S
~ - ~ NI
ugJ 0.2 |-Inclination angle -45° u% 0.2 | Inclination angle -45° =N
N \ .
g 3 o= " U &
00 4 \\’-\\.\ /\v/k\\ 0.0 k7 ""'z‘k‘\ 4 A7 ’k\-
AR N N A 7 VAY!
4 NO. VA M Y g
M L N
-0.2 -0.2
—— White ceramic  — — SUS304 ——— White ceramic — — SUS304
- === Black rubber ~ --------- Aluminum - ——- Black rubber ~ ---====-- Aluminum
.04 | | | -0.4 ! I I
250 450 650 850 950 250 450 650 850 950

Distance (mm) Distance (mm)

ZS-HLDS150 (mode: High-Resolution)
Diffuse reflection

Inclination angle 0° Inclination angle Vertical +45°

Inclination angle Horizontal +45°
’U‘)» 1.2 T ’U‘,‘ 1.2 T ’U,T 1.2 T
s [0 . f . ]
< o e - \ S A
2 | Inclination angle 0° 2 L Inclinati o 1 e - Inclination angle +45°
=06 5 06 Inclination angle +45° 1 =06 e g
1
| by
1 R ot
. ' 7/
00 e s <A 00 ' 00 e~
-0.6 |- —— White ceramic _0.6 [ ——— White ceramic 206 —— White ceramic \;7’
- — — - Black rubber - — — - Black rubber - — - - Black rubber
— —suUs304 — — SUS304 i — — SUS304
--------- Aluminum <eaeeeees AlUMinUM e Aluminum
-1.2 I I -1.2 . . -1.2 | |
1000 1200 1400 1600 1800 2000 1000 1200 1400 1600 1800 2000

1000 1200 1400 1600 1800 2000
Distance (mm)

Distance (mm)
Inclination angle Horizontal -45°

Distance (mm)
Inclination angle Vertical -45°

712 [ T o 12 T
% ] 0 L [
5 ! ' N 5 e . 7\
5 06 Inclination angle -45° & 0.6 [rInclination angle -45 —
0.0 0.0
06 — White ceramic 06 —— White ceramic
— — ~ - Black rubber - —— - Black rubber
— _SUS:.304 — — SUS304
......... Aluminum ========= Aluminum
12 \ \ \ 1.2 ‘ ‘ ‘

1000 1200 1400 1600 1800 2000

1000 1200 1400 1600 1800 2000
Distance (mm)

Distance (mm)
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ZS-N

ZS-LD20T (mode: Standard)
Regular reflection
Inclination angle 0°

—~0.4
0
A
s : :
5 —_—
L0 0.2 | Incination angle horizontal 0°
N -~
00 =R o
-7 T
-0.2
Glass
— —— Mirror
-0.4 |
19.0 19.5 20.0 20.5 21.0

Distance (mm)

Inclination angle Horizontal +0.5°

—~0.4
0
|
g :
5 -
u:.l 0.2 Inclination angle horizontal +0.5
-
7l
/ \/J/ A
0.0 7 >
7/
\
-0.2
Glass
= == Mirror
-0.4 |
19.0 19.5 20.0 20.5 21.0

Distance (mm)

Inclination angle Horizontal -0.5°

—~0.4
0
4 U]
S /\ T
mo.2 Inclination angle horizontal 0.5°
VAN
~
<
/ \\_’/ N\ .
0.0 2 N
7
v
-0.2
Glass
——~ Mirror
-0.4 |
19.0 19.5 20.0 20.5 21.0

Distance (mm)

Inclination angle Vertical £0.5°

—~0.4
0
s | 0
g
'
§ > X
To2 Inclination angle vertical + 0.5

00 b A \
== \|,”~~ \
\| 7
vV
-0.2
Glass
=== Mirror
-0.4 |
19.0 19.5 20.0 20.5 21.0

Distance (mm)

Diffuse reflection
Inclination angle 0°

04
e
S
pug ' '
5 —_
i 0.2 Inclination angle horizontal 0°
7‘-6‘{: A ]
N 1 TN
00 4= AP AIN e
TS 7N\ AN
N s v
N
02 — White ceramic |
— — — Black rubber
— —SUS304
—=-===Aluminum
-0.4 L
53 5.8 6.3 6.8 7.3

Distance (mm)

Inclination angle Horizontal +15°
{,,:\0.4

Error (%F

0.2 |Inclination angle horizontal +15° 7
\

0.0

-0.2 — White ceramic |
— — — Black rubber
— —SuUS304
—====Aluminum
-0.4 L
53 5.8 6.3 6.8 7.3

Distance (mm)

Inclination angle Horizontal -15°
;,:\0.4

=~
0.2 Je horizontal 15

i X —
Se— ~
N

0.0 < \3,\‘

Error (%F

-0.2
— White ceramic
— —SUS304
— ===~ Aluminum
-0.4 L
53 5.8 6.3 6.8 7.3

Distance (mm)

Inclination angle Vertical £15°

@ 04
5
&
5 -
] 0.2 Inclination angle vertical  15°
O\ =
N -~ £
0.0 ~="7 N
\NL = ~
02 — White ceramic |
— — — Black rubber
— —SUS304
—====Aluminum
-0.4 L
5.3 5.8 6.3 6.8 7.3

Distance (mm)

ZS-LD20ST (mode: Standard)
Regular reflection
Inclination angle 0°

Lo

Inclination ange horizontal 0°

Error (%F.
o
w

o
[N}

o
o

Glass |

— — = Mirror
-0.4 |

19.0 19.5 20.0 20.5 21.0
Distance (mm)

Inclination angle Horizontal +0.5°

6):‘ 0.4

Inclination angle horizontal +0.5°

Error (%F
o
w

o
N}

o
[
3

=

/__—\/ ~
- N
0.0

A ~

-0.1 =

Glass
=== Mirror
\

19.0 195 20.0 20.5 21.0
Distance (mm)

Inclination angle Horizontal -0.5°

504

Inclination angle horizontal 0.5°)

Error (%F
o
w

0.2 -
-\
7
\
0.1 v 0y
r \
/ \ ~ -
0.0 F—

-0.2
-0.3 Glass{
= == Mirror
-0.4 !
19.0 19.5 20.0 20.5 21.0

Distance (mm)

Inclination angle Vertical £0.5°

@ 0.4

4 0

So3

5 s
b 02 Inclination angle vertical +0.5°

0.1 /\

\

/\\ ,\ ===
0.0 =

-0.2
-03 Glass |
= == Mirror
-0.4 !
19.0 19.5 20.0 20.5 21.0

Distance (mm)
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ZS-N

ZS-LD20ST (mode: Standard) ZS-LD40T (mode: Standard)
Diffuse reflection Regular reflection Diffuse reflection
Inclination angle 0° Inclination angle 0° Inclination angle 0°
@ 04 D @ 08 Ij @ 0.4
4,0 ‘e ¢ 00
S X X
TO_/ 03 ' ' 86’ ' ' ?‘5" ' '
5 0.2 Incination angle horizontal 0° /N ﬁ 0.4 Inclination angle horizontal 0° LE 0.2 Incliation angle horizontal 0°
[~/ \\
. N \
0.1 r _
- [~ /' =N
—————— = - %’\
0.0 0.0 == = = A
-/_/' NN
-0.1
02 — White ceramic | 04 02 ~— White ceramic
— — — Black rubber Gl — — — Black rubber
-03 . —sus304 1ass — —sUS304
—-—-= Aluminum ~ 7 7 Mirror —-—-= Aluminum
-0.4 . -0.8 ! -0.4 !
5.3 5.8 6.3 6.8 7.3 375 38.5 39.5 40.5 415 425 28.0 29.0 30.0 31.0 32.0
Distance (mm) Distance (mm) Distance (mm)
Inclination angle Horizontal +15° Inclination angle Horizontal +0.5° Inclination angle Horizontal +15°
@ 04 @ 08 @ 04
w L '8
£ ) s | Ul ¢ | A
5 Vo I 5 e
i 02 ~ 7% Incintion ange horzontal +15° il 0.4 | nelneionange horzone 405° fri] 0.2 | neinaton ange hrzoia +15°
2N RN ' '
/ ~
0.1\ 7 i \/\\\\\ N i N
. \ y 1/ \\\ ' A / / - | A N 2 >\—< T /', \‘<
N ; \ ; _ . .
oo I (R N\ AN 00 e Gt 00 N XY Pt W,
: \Y4' / N L= N : - X 4 NS
\ s / N 'k / N 28I 7\ =7
_ \ ! / B ! N\ /
0.1 =~ =< _\ N g \
Y / ~ —r
\ !
0.2 =Y — White ceramic | 04 02 White ceramic
— — — Black rubber Gl — = — Black rubber
-03 . sus304 'ass — —SUS304
—-—-- Aluminum ~ 7 7 Mirror —-—-= Aluminum
-0.4 L -0.8 | -0.4 1
5.3 5.8 6.3 6.8 7.3 375 385 395 40.5 415 425 28.0 29.0 30.0 31.0 32.0
Distance (mm) Distance (mm) Distance (mm)
Inclination angle Horizontal -15° Inclination angle Horizontal -0.5° Inclination angle Horizontal -15°
@ 04 @ 08 @ 0.4
[T [T '8
£, 0O & T__J £ @]
§ ~Lc § e § Lo
I} 0.2 Inciination angle horizontal -15° w 0.4 Inclination angle horizontal -0.5° i} 0.2 Inclination angle horizontal -15°
01 7 N »/ ‘\\ -
/’/ - S~ - \ ~ —
00 = = 00 heZF? S
~ -7 \
N < ~o
_ .
-0.1 \~\,
02 ~— White ceramic | 02 ~— White ceramic |
— — — Black rubber Gl — = — Black rubber
-03 — _sus30a 'ass — —SUS304
—-—-- Aluminum ~ 7 7 Mirror —-—-=- Aluminum
-0.4 L -0.8 | -0.4 L
53 58 6.3 6.8 7.3 375 385 395 40.5 415 425 28.0 29.0 30.0 31.0 32.0
Distance (mm) Distance (mm) Distance (mm)
Inclination angle Vertical £15° Inclination angle Vertical £0.5° Inclination angle Vertical £15°
@ 04 @ 08 @ 0.4
n i n i & i
So3 e s
5 > 5 >< s >
m 0.2 Incination angle vertical + 15° f} 04 Inclination angle vertcal 0.5° i} 02 Incinaton angle vertcal + 15°
01 o~
L ] _\_9\/{\
0.0 0.0 |7 == <= _- ~= 00 <& T s =]
< =
-0.1 =7
-0.2 N ——— White ceramic]| -0.4 0.2 ~— White ceramic |
— — — Black rubber Gl — — — Black rubber
-03 . sus3oa 'ass — —SUS304
—-==-= Aluminum ~ =~ Mirror —-—=-= Aluminum
-0.4 . -0.8 | -0.4 I
53 5.8 6.3 6.8 7.3 375 385 395 40.5 415 425 28.0 29.0 30.0 31.0 32.0
Distance (mm) Distance (mm) Distance (mm)
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ZS-N

ZS-LD50 (mode: Standard)
Diffuse reflection
Inclination angle 0°

;5\ 0.4 D

e

S

= ' '

5 —_—

g2 Inclination angle horizontal 0

0.0 P~

-0.2 — White ceramic |
— — — Black rubber
— —SUS304
—=—=-=Aluminum

-0.4 L L

45.0 47.0 49.0 51.0 53.0 55.0

Distance (mm)

Inclination angle Horizontal +15°

;,:‘ 0.4

s | ]

g

= '

5 -

Ty Inciination angle horizontal +15

0.0 [

0.2 — White ceramic
— — — Black rubber
— —SUS304
—-—--Aluminum

-0.4 L L

45.0 47.0 49.0 51.0 53.0 55.0

Distance (mm)

Inclination angle Horizontal -15°
504

[

0.2 Inclination angle horizontal -15'

Error (%F.

N e e N DA by
- A

N~
0.2 — White ceramic |
— — — Black rubber
— — SUS304
—- === Aluminum
-0.4 L L
45.0 47.0 49.0 51.0 53.0 55.0

Distance (mm)

Inclination angle Vertical £15°

@ 0.4

3 0

g

5 -

I} 0.2 Inclination angle vertical + 15°

0.0 Emz=7] T P |
e R B N AR e

-0.2 — White ceramic |
— — — Black rubber
— — SUS304
—=-—-=Aluminum

-0.4 I I

45.0 47.0 49.0 51.0 53.0 55.0
Distance (mm)

Regular reflection
Inclination angle 0°

'(;: 0.8
[V
g
. ' '
5 P
I} 0.4 | Incinetion angl 10°
L= -
00 L= T~
-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

ol
Inclination angle horizontal +0.5°

Error (%F.

0.0 <

\\ P N
Neo—T° A
>

-0.4
Glass
~ =~ Mirror
-0.8 !
43.0 45.0 47.0 49.0 51.0

Distance (mm)

Inclination angle Horizontal -0.5°

’V-’:\ 0.8
w
g G
é ~Lc
W g4 Inclination angle horizontal 0.5
AR
4
/ T~
e e
0.0 ] ==
’ \
’ N
-
-0.4
Glass
~ =~ Mirror
-0.8 |
43.0 45.0 47.0 49.0 51.0

Distance (mm)

Inclination angle Vertical £0.5°

@ 0.8

[T

g

5 ><

= 4050
W g4 Inclination angle vertical 0.5

o.o\ e i

R P

-0.4
— Glass
~ =~ Mirror
-0.8 I
43.0 45.0 47.0 49.0 51.0

Distance (mm)

ZS-LD50S (mode: Standard)
Diffuse reflection
Inclination angle 0°

6)? 0.4
s 0]
S
<03 | |
5 —_— N
o Inclination angle horizontal 0° /
o2 ¢ 7
~- /
I~
; b \
0.1 + (‘
! _ . e S
\ A\
0.0 =— +
/ /
0.1 \\ I’ / II
’ ) S
L-=" N | 7
N
-0.2 —— White ceramic’|
— — — Black rubber
-0.3 — —SuUS304 7
—-—-= Aluminum
-0.4 L L
45.0 47.0 49.0 51.0 53.0 55.0

Distance (mm)

Inclination angle Horizontal +15°

8: 0.4
g 0]
€03 T
5 g
u‘i 02 N 7\ Inclnaton angle horizonal +15°
N / AN
’
’ ~ ‘N A
N
N/
\ ,‘(
\ \ML ! A HEEN
-01 [y <z ==
(Y] v AN
\ 1
-02 LS —— White ceramic|
v — — — Black rubber
-0.3 — —SUS304 1
—-—-- Aluminum
-0.4 .

L
45.0 47.0 49.0 51.0 53.0 55.0
Distance (mm)

Inclination angle Horizontal -15°

U’? 0.4
s | 1]
o3
'
5 ~
2 1
i g2 Inclinafion angle horizontal -15

-0.1

-02 —— White ceramic
— — — Black rubber

-0.3 — — SUS304
—-—--Aluminum

-0.4 L

L
45.0 47.0 49.0 51.0 53.0 55.0
Distance (mm)

Inclination angle Vertical £15°

a‘ 0.4
s 0
03
5 =
o 02 Incination angle vertcal + 15°
N ,
0.1 P
W
0.0 =5
[N
(NN
-0.1 <
~
-02 N —— White ceramic
/ — — — Black rubber
-0.3 — —SuUS304
—-—-=Aluminum
-0.4 L L
45.0 47.0 49.0 51.0 53.0 55.0

Distance (mm)
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ZS-N

ZS-LD50S (mode: Standard)
Regular reflection
Inclination angle 0°

—~0.4
£ 0
w
o3 T T
s —
To2 Inclination angle horizontal 0
0.1
N A p—— -
00 \ - N
N7
-0.1
-0.2
-0.3 Glass-|
~ =~ Mirror
-0.4 |
43.0 45.0 47.0 49.0 51.0
Distance (mm)
Inclination angle Horizontal +0.5°
—~0.4

&)

Inclination angle horizontal +0.5° 7N

Error (%F.S.
o
w

o
N
\

’ N
\
/ \
0.1 \
Z \
\
0.0 - T
\ z
\ i \
-0.1 F—— T
\
\
-0.2 T
\
-0.3 Glass‘r
— =~ Mirror \
-0.4 |
43.0 45.0 47.0 49.0 51.0

Distance (mm)

Inclination angle Horizontal -0.5°
—~0.4

=03 D

%F.S.

A Inclination angle horizontal -0.5°)

Error

-0.2
! \
! \
-03 ll Glass
1 — =~ Mirror
-0.4 L !
43.0 45.0 47.0 49.0 51.0

Distance (mm)

Inclination angle Vertical £0.5°

$0.4
3 0
203
5 e >
= / ~d H5°
502 , Inclination angle vertical +0.5
N
/\ ' -
01 , *
/ i I
0.0 T N
1
! \ \
-0.1 T S
! \
!
0.2 ; X
N \
-0.3 T ,’ Glass
v ~ =~ Mirror
-0.4 |
43.0 45.0 47.0 49.0 51.0

Distance (mm)

ZS-LD80 (mode: Standard)
Diffuse reflection
Inclination angle 0°

’U'):‘O.G
s U]
s
504 .
w Inclintion angle horizontal 0°
0.2
TN T 2
0.0 F¢ ~ = s g
N~/ S~ ? e ==
-0.2
— White ceramic
-0.4 — — — Black rubber—
— — SUS304
06 —-—-= Aluminum
65 70 75 80

90 95
Distance (mm)

Inclination angle Horizontal +15°

.
w
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< '
§ 0.4 o
5 Inclination angle horizontal +15'
0.2
/o~
r o1 N
= o RN
0.0 =54 Do = R
Voot A \ Re
\|/ ks
-0.2
—— White ceramic
-0.4 — — — Black rubber —
— — SUS304
—-—--Aluminum
-0.6
65 70 75 80

9 95
Distance (mm)

Inclination angle Horizontal -15°

’J):‘O.G D
w
S .
Toaf  TT==
g * | Inclination angle horizontal -15°
i}
0.2
—
N
- SN
NNER— ot A=Y
0.0 F—= S
AN Pl ~
-0.2
~ White ceramic
04 — == Black rubber 7
— — SuUS304
-0.6 —-—-~ Aluminum
65 70 75 80 85 90 95

Distance (mm)

Inclination angle Vertical £15°

3 0.6

N

s

= 0.4 ><

e Incination angle vercal + 15°
|

o
N}

-0.2
~ White ceramic
04 — = = Black rubber —|
— — SuUS304
-06 —=—=-=Aluminum

65 70 75 80 90 95
Distance (mm)

Regular reflection
Inclination angle 0°

S

g
=)

L0 0

Error (%F.
P~
[N)

Inclination angle horizontal 0°

o
©

o
iS

I
) I

0.0 \ / \\

04 S| N

-0.8

-1.2

Glass |

——~ Mirror
-2.0 I L

64 68 72 76 80 84 88 92
Distance (mm)

Inclination angle Horizontal +0.5°
=20

16 m

12 i
* [ Incination angle horizontal +0.5°

-16

Error (%F.S.

0.8

0.4

0.0 > v

-0.4

-0.8

-1.2

Glass |
— =~ Mirror
|

-16

-2.0 1
64 68 72 76 80 84 88 92
Distance (mm)

Inclination angle Horizontal -0.5°
=20

S

16

12

AN A
N 7

Error (%F.

N~

-1.2 m

-16 =~ G{a557

~ =~ Mirror

| |

64 68 72 76 80 84 88 92
Distance (mm)

i e horizontal 0.5°
20 Incination angle horizontal 0.5

Inclination angle Vertical £0.5°

=20 D
16
!

Inclination angle vertical +0.5°

S

1.

Error (%F.
N

0.8

04 S

-1.2

Glass |

— =~ Mirror

-2.0 1 |

64 68 72 76 80 84 88 92
Distance (mm)

-1.6
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ZS-LD130 (mode: Standard)
Diffuse reflection
Inclination angle 0°

6‘0.4
s U]
£03 T T
§ |
T 02 Inclination angle horizontal 0
0.1
0.0 N
<=7 Do
-0.1
-0.2 — White ceramic |
— — — Black rubber
-03 — — SUS304 ]
—=-—-= Aluminum
-0.4 L !

115 120 125 130 135 140 145
Distance (mm)

Inclination angle Horizontal +15°

504
s | ]
£03 T
§ - d
w 02 Incination angle horizontal +15°
0.1 g
e~ ~
00 s T PSSk~
. 7 < — =
2 3\\_ B >\\><
RS /
-0.1 v
-0.2 — White ceramic |
— — — Black rubber
03 — — sUSs304
—=-—-- Aluminum
-0.4 . .

115 120 125 130 135 140 145
Distance (mm)

Inclination angle Horizontal -15°

5 04
s | U]
£03 T
§ .\\
oo Incination angle horizontal -15°
0.1
“« [ b=
004 > S P
N ~\g\g’;.=9<~/ —
/
-0.1 -
0.2 — White ceramic|
— — — Black rubber
0.3 — — SUS304
—-—-- Aluminum
-0.4 L L

115 120 125 130 135 140 145
Distance (mm)

Inclination angle Vertical £15°

0

><
Inclination angle vertical + 15°

o
~

Error (%F.S.)
o
w

o
N

o
e

— White ceramic
— — — Black rubber
— — SUS304

—=-—-- Aluminum
-0.4 L L

115 120 125 130 135 140 145
Distance (mm)

Regular reflection
Inclination angle 0°

»n Lo
[Ty
g |
g ' '
e S
@os Inclination angle horizontal 0
== /
z s R X -
0.0 Wa = = N
L \
-0.5
Glass
~ =~ Mirror
-1.0 |
118 123 128 133 138 143

Distance (mm)

Inclination angle Horizontal +0.5°

710
w
g
s
LE 7~
-0.5
Glass
==~ Mirror
-1.0 |
18 123 128 133 138 143

Distance (mm)

Inclination angle Horizontal -0.5°

;i\l.O
w
< =~ /
S >~ ]
] Incination angle horizontal -0.5°, / >
05 N \
0.0
\
\
\
/
-0.5 7
/
/
p Glass
y — == Mirror
-1.0 |
118 123 128 133 138 143

Distance (mm)

Inclination angle Vertical £0.5°

’u_i\ 1.0
s
g
5 ><
] 05 Inclination angle vertical 0.5°
I
-] <
00> ==
-0.5
Glass
==~ Mirror
-1.0 |
118 123 128 133 138 143

Distance (mm)

ZS-LD200 (mode: Standard)
Diffuse reflection
Inclination angle 0°

%06 Ij
s | 7]
S
5 o4l L ' ;
] Inclination angle horizontal 0'
0.2 i
o
00 2 =L
> =K, T s
-0.2
White ceramic
-0.4 — — — Black rubber
— —SUS304
-06 —-—-= Aluminum
150 170 190 210 230 250

Distance (mm)

Inclination angle Horizontal +15°

8: 0.6 f
w
s | U]
§ 0.4 e
0 Inclination angle horizontal +15°
0.2
- ST o~
0.0 ”‘ \\ N \ z RN
[ ="~ <. =77/ ="
r —_ \ \//
-0.2
— White ceramic
-04 — — — Black rubber
— — SUS304
0.6 —-—-- Aluminum
150 170 190 210 230 250

Distance (mm)

Inclination angle Horizontal -15°

a 0.6
s ]
504 ~
<l 50
it Inclinafion angle horizontal -15
0.2
\ ™ S
N/ AN AN
0.0 \ =N
. 7 = ==
T TN LT
\. / . >
NP -
-0.2
— White ceramic
-0.4 ——— Black rubber—|
— — SUS304
-06 —-—-= Aluminum
150 170 190 210 230 250

Distance (mm)

Inclination angle Vertical *15°

UA): 0.6 D
w
X
504+ ><
] Inclination angle vertical +15°
0.2
-
~/ D 7T
L. <\ - o=
00 == 7 N =X
—=-7~ NES DL/ T
. /
~—
-0.2
— White ceramic
-0.4 — — = Black rubber
— — SUS304
-0.6 —=-—-= Aluminum
150 170 190 210 230 250

Distance (mm)
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ZS-LD200 (mode: Standard)
Regular reflection

Inclination angle 0°
- 2.0
%]

LT
iF

Inclination angle horizontal 0°

I
IN)

Error (%F.

4
o

0.4

\\ 7
0.0 S P
\ /

-0.8

-1.2
L6 Glass
- “ Mirror

-2.0

152 168 184 200 216 232 248
Distance (mm)

Inclination angle Horizontal +0.5°

§ * Glass
g1e G — — = Mirror|
S 12 sl

I} Incination angle horizontal +0.5° , PSS N

0.8 7
/ \ \
0.4 / v \
/ 1
0.0 / 3

e[\
7/ |

h
1
- L
0.8 \\ /
N )
-12 -
B
-16
-2.0

152 168 184 200 216 232 248
Distance (mm)

Inclination angle Horizontal -0.5°
20

I
[N}

Error (%F.S.)
-
(=2}
2

\\ padl

o
©
A

o
~

0.0 \\
-0.4 \

-0.8 \
\
-1.2
- i \ Glass
- \
1.6 = N e
20 Incination angle horizontal 05° ‘ Mirror

152 168 184 200 216 232 248
Distance (mm)

Inclination angle Vertical £0.5°

;):‘ 20

g 16 Ij

S12 >

] Incination angle vertical £ 0.5°
0.8

0.4
/
\ , \ ,
0.0 v 7
N N/
-0.4 2 A

7 \ d
\ 7/
-0.8 =
-1.2
16 Glass |
— =~ Mirror
-2.0 !

152 168 184 200 216 232 248
Distance (mm)

ZS-LD350S (mode: Standard)
Diffuse reflection
Inclination angle 0°

o
w

SN

Inciination angle horizontal 0°

I
N

Error (%F.S.)

o
e

w02 ~— White ceramic
— — — Black rubber
03 — —sus3o4
—-—-- Aluminum
-0.4 L L
215 265 315 365 415 465

Distance (mm)

Inclination angle Horizontal +15°

s U
;\'5/ 03 R
5 | e horzontal +15°
S o2 Incination angle horizontal +15
i
0.1
F X< ~ //\""“‘*f]
0.0 T R N =~
TN \‘\//
N_ — \
-0.1
02 ~— White ceramic |
— — — Black rubber
03 — —sUS304
—==== Aluminum
-0.4 L L
215 265 315 365 415 465

Distance (mm)

Inclination angle Horizontal -15°

. 0.4
s | U
L
g 0.3 —
g 0.2 Inclination angle horizontal -15
[im}
01 \ SN
N N 7 / o
P \
00 TASN e Nl i
N7 WA *\‘»//’
/
A\
-0.1 S /
02 ~— White ceramic |
— — — Black rubber
-03 — —sUS304
—=-=== Aluminum
-0.4 ! |
215 265 315 365 415 465

Distance (mm)

Inclination angle Vertical £15°

0.4
"’3 0
w
¢ 0.3 o
pt >=< s
S oo Inclination angle vertical + 15
[}
0.1 =
0.0
-0.1
0.2 ~— White ceramic |
— — — Black rubber
03 — —sUS304
—-===Aluminum
-0.4 ! I
215 265 315 365 415 465

Distance (mm)
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ZS-N
I/0 Circuit Diagrams

ZS-HLDC11-N (NPN type)

Brown DC24V

€ 3 ‘
L} A%
[
i
4 Red  OUTO]  |Load

1, Green OUT1
W

A Black OUT2
d

OuT3

A

A Pink
©

A Gray 0OUT4
Y

— DC24V

Internal circuits

}) |
)\L @ Blue GND (0V)
i Yellow INO
A o e oy
(-
m & Light blue IN1 — o |
/\/\/\/ @ Purple  IN2 /o
m bWhiteINS — o
/\N\/ b Orange
[
I
Current output |
4 to 20 mA i
Current voltage/  Co-axial (black) Linear output
output selector switch hd |
o .
40 Q Voltage output |
10+V : Load
S | Shielded Linear GND
@
_____________________________ _

Brown DC24V

Current output: 300 Q or less
Voltage output: 10 kQ or more

| |

i J 0

i 2P PR |

i W ;\ ¢ Red  OUTO ‘

' e H ,i\ Green OUT1

I b L d

H H m Black OUT2

| ﬁ‘l; = oad

: 4 Pink_ OUT3

; ﬂ i G OUT4 Load

: ray

! d\’ Load DC
' | 24V
! : Load

i é Blue GND (0V) T

[ % }\ Yellow

| 8 M O o o3
I |3 + Light blue IN1

| B Wy P - o—
i E M b Purple  IN2 / .

i My 4 White  IN3 — o

H : Orange

i M ® =N

i |

i Current output |

: 410 20 mA i

! Current voltage/  Co-axial (black) Linear output

i output selector switch "P

H 40 Q Voltage output | Current output: 300 Q or less
! 10 +V ' Load Voltage output: 10 kQ or more
P — | Shielded Linear GND

! &

e e e e e e e _l
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ZS-N
Safety Precautions

| /\ WARNING

This product is not designed or rated for
ensuring safety of persons either directly or
indirectly.

Do not use it for such purposes.

Do not expose your eyes to the laser radiation
either directly or indirectly (i.e., after reflection
from a mirror or shiny surface).

The laser radiation has a high power density
and exposure may result in loss of sight.

Do not disassemble the product. Doing so

may cause the laser beam to leak, resulting in ‘3

the danger of visual impairment.

For details, including precautions for correct use, refer to the "ZS-HL-N Smart Sensor User's manual” (Cat. No. Z470)
on your OMRON website.

For technical information and product FAQs, refer to the "Technical Guide™ at your OMRON website.

Dimensions (Unit: mm)

Sensor Heads
ZS-HLDS5T/HLDS10

Reference surface

[
1% 1 4
Lol U
axis
Emission axis L (See note.) 80
72—
Measuring 70 —— Operation indicators .

22.7
(R center 95 Mounting hole

92.1

16.4 . M
2N NS IR T R i s A
ia. R i i I — 195 9.5+0.1

:Saé‘*j 13 dia a;geptlon — R (k /;1 1 s &

| Emitter  A° (See note. ~ 100 82

| I Reference surface 69 ‘ 69+0.1

Receiver Three, 4.5 mm dia. l

;E mounting holes

16.9

Vinyl insulated round cable, 6.8 mm dia.

Standard length: 0.5 m and 2 m L

Note: L =50 and A = 30° for the ZS-HLDS5T. 42
L =100 and A = 25° for the ZS-HLDS10.

ZS-HLDS60/HLDS150

Optical axis 1 ] I
} T 38
: 19 l
\ f— E—
< Reference surface
L (See note.
Receiver ( ) 75 Operation indicators
65
22.7 8
- 28— 47 «)» -
X n s © .
‘ \ 95 Mounting hole
A Reception axis [ N dimensions
4 yd N [ 65£0.1 — Three, M4
{ Measuring ~ &
center .
115.06 —
.~~~ Emission axis 45+0.1
<_ Reference |
/| surface =4

¥ — T
164 I @ ﬁ
13 dia. Emitter [A°(Seenote) | g7 2
|

Vinyl insulated round cable, 6.8 mm dia.
Standard length: 0.5 m and 2 m

Note: L =600 and A = 7° for the ZS-HLDS60.
L = 1500 and A = 3° for the ZS-HLDS150.
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ZS-N

Zs-LD10GT s
o 8.5
42 ~onnector Mo'untlng_ hole
F dimensions
Vinyl insulated round cable, 6.2 mm dia.
Standard length: 0.5 mand 2 m
T 50 85+0.3
55+0.3 | 17.50 12.50 1750 o
\ 45 £5 l 2,5
l i [ 10 ) N ! l
! 10 . .
Reference surface ‘ 90 Three, 4.5 mm dia. mounting holes
Emission axis Reception axis
Measuring center 40+0.25
26+0.3 @P 36+0.3
] o] LR |
4 Emitter\_Receiver
ZS-LD15GT
115
48 85
40 L
30
25 42
4%» : il Connector
1111 45
35 ‘ .
T Vinyl insulated round cable, 6.2 mm dia. Mo_untmg_ hole
Standard length: 0.5 mand 2 m dimensions
30+0.1
S
84 ) “
s W 16.5 - 797 115 16.5 T T S
\ 44 22 — L 2«4 44 29+0.1 | Qo°
—_
L2011 A—15 il
115 I—ls K 90° Two, C14
Reference surface 45 Four, 4.5 mm dia. mounting holes
Emission axis FoL_Jr, 8 mm dia. countersunk, depth: 4
Measuring center Reception axis
30 5, —G 40
20 ¢ l
e
f8 Emitter \_Receiver

ZS-LD50/LD50S/LD80/LD130/LD200/LD350S

Measuring center

Mounting hole

153 L (See note. 65 Two, 4.5 mm dia. mounting holes 5 J
1 35;A 8 4 Range indicator dimensions
Reference 18 445 r— 56+0.1 —~
111 —L— surface 3 S
Emitt 27.1
mitter 45
Emission 65
\\
% 84 |
i 1 —_—
I
= 8 ]
Receiver
[e—
A (See note.)
30.1

Vinyl insulated round cable, 6.2 mm dia.
Standard length: 0.5 m and 2 m

Note: L = 50 and A = 30° for the ZS-LD50/50S.
L =80 and A = 15° for the ZS-LD80.
L =130 and A = 12° for the ZS-LD130.
L =200 and A = 8° for the ZS-LD200.
L =350 and A = 5° for the ZS-LD350S.

Connector,

ZS-HLDS2VT/LD20T/LD20ST/LD40T

Measuring center Ls "
s (See note.) 65
—{15.30

Two, 4.5 mm dia. mounting holes
4 Range indicator

Reference 8 4.5

surface
bR\ i

NEmitter

]
271

Emission

Vinyl insulated round cable, 6.2 mm dia.
Standard length: 0.5 m and 2 m
Note: L = 25 and A = 34.5° for the ZS-HLDS2VT.

L =20 and A = 45° for the ZS-LD20T/20ST.

L =40 and A = 32° for the ZS-LD40T.

Mounting hole
dimensions

56:0.1
[—>
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ZS-N

Sensor Controllers
ZS-HLDCLCI-N

13 10 Heat-resistive vinyl chloride,
5.2 mm dia.
1 Standard length: 2 m

—
R — 32.90

P
2420 : =1 ke
&
\2’1
Realtime Parallel Output Unit Panel Mount Adapter
ZG-RPD[11-N ZS-XPM1/XPM2 (Dimensions for Panel Mounting)
Two, Mounting holes
(60 x n)+12
=] = - f
] —|
i é} MOOOOOOOOOOCOCIOC] * DIN Track
‘ 80
89 0)
(14.15) 13 (2.85) 98 Vinyl-insulated round cable
~ r*?Oﬂ 3.8 dia., 10 duct
crossl-asectiO(r:loarle:rg;:)%.gf?)mmmz,
115 H ﬂ insulator diameter: 0.38 mm),
standard length: 150 mm ‘
= = H H Panel Mount
. . Adapter
55 »‘:@T Panel cutout dimensions
(See note.)
32.90
Tm— 1‘7 S —] | Note: Dimensions are shown
L s AJ 5 L 3520 J 11651 f;r;op;nr? thickness
(60 x n)+8
n: Number of gang-mounted Controllers (1 to 11)
Digital Equalizer
ZS-XEQ Mounting bracket
255 3
. =N
= =2 |L | 77 ]

omron  ZS-XEQ
SMART SENSOR DIGITAL EQUALIZER

™ 22
: ) 33 15°+1°[ 45 ——
= 0 ~.
= | %@ — | o
’ N

70 43

I
0o

|

I
_@ﬁ

I

N1
S\

C

.

f )
11.50
[0} (] i o l |
@“ 3 be Three, R2.25
S o°
S s
—-21 37
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Terms and Conditions Agreement

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

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, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF THE PRODUCTS. BUYER
ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE

PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based on infringement by the
Products or otherwise of any intellectual property right. (c) Buyer Remedy. Omron’s sole obligation hereunder shall be, at
Omron’s election, to (i) replace (in the form originally shipped with Buyer responsible for labor charges for removal or
replacement thereof) the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount
equal to the purchase price of the non-complying Product; provided that in no event shall Omron be responsible for warranty,
repair, indemnity or any other claims or expenses regarding the Products unless Omron’s analysis confirms that the Products
were properly handled, stored, installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies shall
not be liable for the suitability or unsuitability or the results from the use of Products in combination with any electrical or
electronic components, circuits, system assemblies or any other materials or substances or environments. Any advice,
recommendations or information given orally or in writing, are not to be construed as an amendment or addition to the above
warranty.

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

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.

Suitability of Use.
Omron Companies shall not be responsible for conformity with any standards, codes or regulations which apply to the

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

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

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
suitability and does not constitute a warranty. It may represent the result of Omron’s test conditions, and the user must correlate
it to actual application requirements. Actual performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications.

Product specifications and accessories may be changed at any time based on improvements and other reasons. It is our
practice to change part numbers when published ratings or features are changed, or when significant construction changes are
made. However, some specifications of the Product may be changed without any notice. When in doubt, special part numbers
may be assigned to fix or establish key specifications for your application. Please consult with your Omron’s representative at
any time to confirm actual specifications of purchased Product.

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.

2025.5

In the interest of product improvement, specifications are subject to change without notice.

OMRON Corporation

Industrial Automation Company

http://www.ia.omron.com/
(c)Copyright OMRON Corporation 2025 All Right Reserved.




