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Introduction

This user's manual describes handling, operation, and precautionary
information for the SZ-V Series Safety Laser Scanner (“SZ-V”). Read
this user's manual thoroughly before operating the SZ-V in order to
understand the device features.

Always keep this manual in a safe place for future reference.

Also, ensure that the end user of this product receives this user's
manual.

In this manual, “SZ-V04 type” is used to represent a comprehensive
SZ-V unit that uses SZ-VU04 as the Display unit; “SZ-V32 type” is used
to represent a comprehensive SZ-V unit that uses SZ-VU32 as the
Display unit; and “SZ-V32N type” is used to represent a comprehensive
SZ-V unit that uses SZ-VU32N as the Display unit.

“Model” (page 120)

This manual is the original instruction manual.

The following symbols alert you to important messages. Be sure to read
these messages carefully.

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

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

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

D= Itindicates cautions and limitations that must be
followed during operation.

\, pint It indicates additional information on proper
operation.

[ [Rreference;) It indicates tips for better understanding or useful
information.

0 Itindicates the reference pages in this manual or the reference
pages in separate manuals.
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Safety Information for SZ-V Series

General precautions

Precautions on use

Operators

.

.

.

.

.

.

.

SZ-V is an active opto-electronic protective device
responsive to diffuse reflection (AOPDDR). It is a device,
whose sensing function is performed by opto-electronic
emitting and receiving elements, that detects the diffuse
reflection of optical radiations generated within the
device by an object present in a protection zone
specified in two dimensions.

You must verify that the SZ-V is operating correctly
in terms of functionality and performance before the
start of machine and the operation of the SZ-V.
KEYENCE does not guarantee the function or
performance of the SZ-V if it is used in a manner that
differs from the SZ-V specifications contained in this
user's manual or if the SZ-V is modified by the customer.
When using the SZ-V to protect machine operators
against a hazard or hazardous zone or when using
the SZ-V as a safety component for any purpose,
always follow the applicable requirements of the
laws, rules, regulations and standards in the country
or region where the SZ-V is used. For such
regulations, you should directly contact the
regulatory agency responsible for occupational
safety and health in your country or region.
Depending on the type of machine on which the SZ-V is
to be installed, there may be special safety regulations
related to the use, installation, maintenance, and
operation of the safety component. In such a case, you
must fulfill such safety regulations. The responsible
personnel must install the SZ-V in strict compliance with
such safety regulations.

The responsible personnel must do the training to
the assigned personnel for the correct use,
installation, maintenance, and operation of the SZ-V.
“Machine operators” refers to personnel who have
received appropriate training from the responsible
personnel and are qualified to operate the machine
correctly.

"Maintenance personnel” refers to personnel who
have received appropriate training from the
responsible personnel, the responsible personnel
can send approved settings to the SZ-V, and are
qualified to operate the machine correctly.
Maintenance personnel and machine operators
must have specialized training for the SZ-V, and they
must understand and fulfill the safety regulations in
the country or region in which they are using the SZ.
If the SZ-V fails to operate, maintenance personnel
and machine operators must immediately stop the
use of the machine and the SZ-V and report this fact
to the responsible personnel.

The SZ-V is designed with the assumption that it would
be correctly installed in accordance with the installation
procedures described in this user's manual and
correctly operated according to the instructions in this
user's manual. You must perform an appropriate
installation of the SZ-V after performing a sufficient risk
assessment for the target machine.

Be sure to absolutely confirm that there is nobody in
the hazardous zone, before you remove the SZ-V
from the machine for replacement or disposal.

- In order to operate the SZ-V correctly, the responsible

personnel, maintenance personnel and machine
operators must fulfill all of the procedures described in
this user's manual.

» No person other than the responsible personnel,

maintenance personnel and machine operators
should be allowed to install or test the SZ-V.

- When performing electrical wiring, always fulfill the

electrical standards and regulations for the country
or region in which the SZ-V is used.

Environment of use

- Do not use the SZ-V in an environment (temperature,

humidity, interfering light, etc.) that does not conform to
the specifications contained in this user's manual.

- Do not use a device that emits strong

electromagnetic waves near the SZ-V.

- The SZ-V is not designed to be explosion-proof.

Never use it in the presence of flammable or
explosive gases or elements.

» Do not use the SZ-V in the presence of substances,

such as heavy smoke, particulate matter, or
corrosive chemical agents, that may induce
deterioration in product quality.

- Install the SZ-V in such a way so that no direct or

indirect light from inverter-type fluorescent lights
(rapid-start type lights, high-frequency operation
type lights, etc.) enters the optical window.

- Be sure to absolutely confirm that there is nobody in

the hazardous zone, before the interlock is released
(i.e. the machine system restarts) by the interlock
reset mechanism. Failure to follow this warning may
result in a significant harm to the machine operators,
including serious injury or death.

- Be sure to confirm that there is nobody in the hazardous

zone, before the override is activated. Failure to follow
this warning may result in a significant harm to the
machine operators, including serious injury or death.

Target machine

+ When disposing the SZ-V, always follow the

applicable requirements of the laws, rules,
regulations and standards in the country or region
where the SZ-V is used.

The SZ-V should be processed as an industrial
waste product when being disposed.

« The SZ-V has not undergone the model certification

examination in accordance with Article 44-2 of the
Japanese Industrial Safety and Health Law. The SZ-V,
therefore, cannot be used in Japan as a "Safety Device
for Press and Shearing machines" as established in
Article 42 of that law.

+ The machine on which the SZ-V is to be installed must be

susceptible to an emergency stop at all operating points
during its operation cycle. Do not use the SZ-V for
machines with irregular stop times.

« The SZ-V cannot be used as a PSDI because it does not

fulfill the requirements of OSHA 1910.217(h). Refer to
OSHA 1910.217 for the PSDI mode.

+ Do not use the SZ-V to control (stop forward motion, etc.)

trains, cars and other transportation vehicles, aircraft,
equipment for use in space, medical devices, or nuclear
power generation systems.

- The SZ-V is designed to protect the people or objects

approaching into the specified protection zone against a
machine's hazard or hazardous zone. It cannot provide a
protection against objects or materials that are expelled
from the machine’s hazard or hazardous zone, so you
must establish additional safety measures such as
installing safeguards when there is the possibility of such
projectiles.
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Installation

+ SZ-V must be installed in such a way that the screws do

not loosen due to vibration and/or shock. The screw
loosen may cause the displacement of detection plane
and SZ-V cannot make a protection as intended. Failure
to follow this warning may result in a significant harm to
the machine operators, including serious injury or death.

+ The installation of the SZ-V must ensure the required

safety distance in compliance with the requirements of
laws, rules, regulations and standards in the country or
region in which the SZ-V is installed.

+ When changing the minimum detectable object size and

response time for SZ-V, the safety distance must be
recalculated, and the SZ-V must be reinstalled based on
the result of recalculation to keep the required safety
distance.

+ The SZ-V must be installed so that the machine operator

is able to go into or approach the hazardous zone or
hazards only by passing through the protection zone of
the SZ-V. Strictly avoid installation that allows the
machine operator or a part of the machine operator's
body to go into or approach the hazardous zone or
hazards without passing through the protection zone of
the SZ-V or to remain in a position between the
protection zone of the SZ-V and the hazardous zone or
hazard.

+ You must always perform the pre-check tests after

installing the SZ-V in accordance with the pre-check test
procedures, such as the item specified in this user's
manual, in order to verify that the test pieces can be
detected in all of the protection zones.

+ The interlock reset mechanisms (such as switches) must

be installed so that the whole hazardous zone can be
checked by the responsible personnel and that
operations of the interlock reset mechanisms are not
possible within the hazardous zone.

+ Reference point monitoring function must be applied

when the SZ-V is used for the access protection
specified in IEC61496-3: 2008 Annex A.12 and A.13 (the
application where the angle of the approach exceeds
+30° to the detection plane).

+ The muting is a function to allow a temporary automatic

suspension of the safety function while the SZ-V receives
a signal from one or more muting devices (such as
sensors or switches). Therefore, additional safety
measures are required for the whole machine on which
the SZ-V is installed in order to ensure safety while the
muting is activated.

+ The muting devices, the installation of those devices and

the procedure to activate the muting must fulfill the
conditions specified in this user's manual and the
requirements of the laws, rules, regulations, and
standards in the country or region in which the SZ-V and
those devices are used. Failure to follow this warning
may result in a significant harm to the machine operators,
including serious injury or death.

+ When you install the muting devices (such as sensors or

switches), the following conditions must be fulfilled.
(1) Muting devices must be installed so that the muting
cannot be activated if the hazard is still existing during
machine cycle.

(2) Muting devices must be installed so that the muting
cannot be activated if someone approaches into the
protection zone of the SZ-V.

+ The muting device must be installed such that only

responsible personnel have access to that device to
change its installation or orientation. Special tools must
be required to ensure that only responsible personnel
are capable of installation, orientation or change of
muting device.

+ Only the responsible personnel may be allowed to install

or wire the devices to activate the muting function or
override function.

- The installation of muting lamp may be required by the

laws, rules, regulations, and standards in the country or

region in which the SZ-V is used. It depends on the
machine application or the result of your risk
assessment. If it is necessary for you to provide the
muting lamp, you must fulfill the requirements because
you are fully responsible for installing the muting lamp.

- The override is a function to allow a temporary manual

suspension of the SZ-V safety functions. Therefore,
additional safety measures are required for the whole
machine system on which the SZ-V is installed in order to
ensure safety while the override is activated.

- The override devices, the installation of those devices,

and the procedures to activate the override must fulfill the
conditions specified in this user's manual as well as the
requirements of the laws, rules, regulations, and
standards in the country or region in which the SZ-V and
those devices are used. Failure to follow this warning
may result in significant harm to the machine operators,
including serious injury or death.

- The override devices, which are used for activation of

override, must be manual operating devices. When
installing the devices to activate the override (override
device), those devices must be installed so that the whole
hazardous zone can be checked by responsible
personnel and so that it is not possible for the device
operators to operate those device in the hazardous zone.

« The installation of the indication for override may be

required by the laws, rules, regulations and standards in
the country or region where the SZ-V is used. It depends
on the machine application or the result of your risk
assessment. If it is necessary for you to provide the
indication for override, you must fulfill the requirements
because you are fully responsible for installing the
indication for override.

« The customer is fully responsible for complying with the

requirements for the muting function and override
function. KEYENCE accepts NO responsibility or NO
liability for any damage or any injury due to the
unauthorized installation, usage, or maintenance, which
are not specified in this user's manual, and/or due to
noncompliance with the laws, rules, regulations and
standards in the country or region in which the SZ-V is
used.

- Securely tighten mounting brackets and cable

connectors used for the installation of the SZ-V in
accordance with the torque values specified in this user's
manual.

- Do not put the additional housing, such as glass covers

or clear polymeric covers, in front of the window of the
SZ-V. This may lead to the loss of the detection capability
of the SZ-V.

- If the object to be detected moves perpendicular to

the detection plane, SZ-V cannot detect the object
moving at speed over 1.6m/s, regardless of the
encoder setting.
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Circuit design and wiring

Testing and maintenance

+ Always turn off the power to the SZ-V when performing

electrical wiring.

* You must fulfill the electrical standards and regulations

in the country or region in which the SZ-V is being used
when you perform the electrical wiring.

+ To avoid the risk of electric shock, do not connect any of

the SZ-V inputs to DC power sources outside of the
range of 24 V DC +20% or to any AC power source.

+ To avoid the risk of electric shock, be sure that the

hazardous voltage must be isolated from all wiring of the
SZ-V with the reinforced insulation or double insulation.

+ If the power supply for the SZ-V is the converting type,

the power supply for the SZ-V must meet the conditions
listed below in order to meet the requirements specified
in IEC61496-1, UL61496-1, and EN61496-1.
(a) Arated output voltage of 24 V DC (SELV circuit,
Overvoltage Category Il) within +20% -30%.
(b) Double insulation or reinforced insulation between
the primary and secondary circuits.
(c) Output holding time of 20 ms or more.
(d) A power supply must meet the requirements of the
electrical safety and electromagnetic compatibility
(EMC) regulations or standards in all countries and/or
regions where the SZ-V is used.

+ Do not install the electric wiring of the SZ-V together with

or in parallel with the high-voltage electrical or power lines.

+ For the wiring between SZ-V and a safety-related

machine control system, both OSSD 1 and OSSD 2 must
be always wired to a safety-related machine control
system in order to ensure the safety. Similarly, both
0OSSD 3 and OSSD 4 must be always wired to a
safety-related part of a machine control system if you
assign a function for OSSD 3/4. If one OSSD is only
wired to a safety-related machine control system, it
results in a significant harm to the machine operators,
including serious injury or death, due to OSSD
malfunction.

+ If PNP/NPN selection is set as PNP, do not cause

short-circuit between the OSSD and +24V. Otherwise,
0OSSDs keep staying at the ON-state and it causes a
dangerous situation.

- If PNP/NPN selection is set as PNP, be sure to connect

the load between the OSSD and 0 V to avoid a
dangerous situation. If the load is incorrectly connected
between the OSSD and +24V, the logic of OSSD
operation will be reversed, and then OSSD will turn to the
ON-state when the SZ-V detects an object in the
specified protection zone. This is a dangerous situation.

- If PNP/NPN selection is set as NPN, do not cause

short-circuit between the OSSD and 0V. Otherwise,
0OSSDs keep staying at the ON-state and it causes a
dangerous situation.

+ If PNP/NPN selection is set as NPN, be sure to connect

the load between the OSSD and +24V to avoid a
dangerous situation. If the load is incorrectly connected
between the OSSD and 0 V, the logic of OSSD operation
will be reversed, and then OSSD will turn to the ON-state
when the SZ-V detects an object in the specified
protection zone. This is a dangerous situation.

+ In case of wiring, you must fulfill the requirements of

Clause 9.4.3 in IEC60204-1 in order to protect against
malfunction due to an OSSD earth fault.

- The AUX output is not allowed to be used as a safety

output for safety-related control systems. Usage of these
functions as safety output could result in the serious
injury or death.

+ The laser off input is not allowed to be connected to the

safety output provided from the safety-related control
system.

+ The connector cable must have a length less than or

equal to the specification in this user's manual. Usage of
connector cables longer than the specified length may
cause the improper operation of safety functions and
may cause a dangerous situation.

+ You must always perform the pre-check test in

accordance with the pre-check test procedures, after
maintenance, adjustment or alignment of the target
machine or the SZ-V and before the machine startup.

« If the SZ-V does not operate properly when you

perform pre-check test in accordance with the
pre-check test procedures specified in this user's
manual, do not operate the machine.

+ You must periodically examine the machine to verify

that all brakes, other stop mechanisms, and control
devices operate reliably and correctly in addition to
checking the SZ-V.

+ The responsible personnel must perform

maintenance procedures as specified in this user's
manual at least once every six months to ensure
safety to the machine and SZ-V.

Safety Precautions on Laser Product

This product employs a semiconductor laser for its light source. Follow
the instructions mentioned in this manual. Otherwise, injury to the
human body (eyes and skin) may result.

- Use of controls or adjustments or performance of

procedures other than those specified herein may
result in hazardous radiation exposure.

+ Precautions on Class 1 Laser Product

- Do not disassemble this product. Laser emission
from this product is not automatically stopped
when it is disassembled. Turn off the SZ-V before
when you replace the window.
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Precautions on Regulations and

Standards

CE Marking

KEYENCE Corporation has confirmed that this product complies with
the essential requirements of the applicable EU Directive, based on the
following specifications. Be sure to consider the following specifications
when using this product in the Member State of European Union.

Machinery Directive

Other Supported Standards

The SZ-V has been designed in consideration of the following standards
and regulations. For details regarding the following standards, contact the
third-party certification organization, such as UL or TUV.

OSHA 29 CFR 1910.212

+ OSHA 29 CFR 1910.217

ANSI B11.1 - B.11.19

ANSI/RIAR15.06 - 1999

SEMI S2-0706

Ministry of Health, Labor and Welfare in Japan “Guidelines for
Comprehensive Safety Standards of Machinery” (July 31, 2007,
Notice No. 0731001)

SZ-V is a safety component defined in the EU Machinery Directive
Annex V.

The Sz-V complles with the following EN Standards and has been
certified by TUV SUD Product Service GmbH.

- EN61496-1 Type 3 ESPE
- EN61496-3 Type 3 AOPDDR
- EN61508 SIL2
- EN62061 SIL CL2
+ EN 1SO13849-1 Category 3, PLd
+ EN60825-1 Class 1 Laser Product

EMC Directive

The SZ-V has not undergone the model certification
examination in accordance with Article 44-2 of the

Japanese Industrial Safety and Health Law. Therefore,
the SZ-V cannot be used in Japan as a "Safety Devices
for Presses and Shearing Machines" as established in
Article 42 of that law.

+ EN55011 Class A

- EN61496-1 Type 3 ESPE
As Ethernet cable, use a Category 5e or higher STP (Shielded Twisted Pair)
cable for connection to the network.

These specifications do not give any guarantee that the end-product with this
product incorporated complies with the essential requirements of EMC
Directive. The manufacturer of the end-product is solely responsible for the
compliance on the end-product itself according to EMC Directive.

UL Certification and North American Regulations

SZ-V complies with the following UL, CSA, and North American
standards and regulations, and has received UL certification and C-UL
certification (CCN: NIPM/NIPM?7, File N0:322137):

+ UL61496-1 Type 3 ESPE
+ IEC61496-1 Type 3 ESPE
- IEC61496-3 Type 3 AOPDDR
- UL508
+ UL1998

+ CAN/CSA 22.2 No.14
SZ-V also complies with the following North American regulations.
- CDRH Part 1040.10 (Laser Notice No.50), Class 1 Laser Product
+ FCC Part15 Subpart B, Class A Digital Device
- ICES-003, Class A Digital Apparatus

China GB Standards and Regulations

SZ-V complies with the following GB standards and regulations:
- GB19436.3
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Terms of License Agreement

on Use of the Software

Software License Agreement

NOTICE TO USER: PLEASE READ THIS SOFTWARE LICENSE
AGREEMENT (THIS “AGREEMENT”) CAREFULLY. BY USING ALL
OR ANY PORTION OF THE [Safety Device Configurator, GL-R
Configurator, SL-V Configurator, SZ Configurator, SZ-V Configurator]
(THIS “SOFTWARE?”), YOU ARE AGREEING TO BE BOUND BY ALL
THE TERMS AND CONDITONS OF THIS AGREEMENT. IF YOU DO
NOT AGREE TO ANY TERMS OF THIS AGREEMENT, DO NOT USE
THIS SOFTWARE.

1. Definition

1.1 “use” or “using” means to access, install, download, copy or
otherwise benefit from using the functionality of this Software.
1.2 “This Software” means the software and all associated
documentation provided by KEYENCE.

2. Grant of License.

Conditioned upon compliance with all of the terms and conditions of this
Agreement, KEYENCE grants you a nonexclusive and nontransferable
license to install this Software on all computers used by your entity in
order to use the KEYENCE product. You may make one copy of this
Software for backup or archive purposes only.

3. Restrictions.

3.1 Except for installation of updates or new functions provided by
KEYENCE, you may not modify or add any function to this Software.
3.2 You may not reverse engineer, decompile or disassemble this
Software.

3.3 You may not create derivative works based on this Software.

3.4 Other than expressly stated by KEYENCE, you may not resell,
retransfer, rent or otherwise redistribute this Software to any third
parties.

4. Intellectual Property Rights

Except as expressly stated herein, KEYENCE reserves all right, title
and interest in this Software, and all associated copyrights, trademarks,
and other intellectual property rights therein.

5. Disclaimer.

Keyence is licensing this Software to you “AS IS” and without any
warranty of any kind. In no event will KEYENCE or its suppliers be
liable to you for any damages, claims, costs or any lost profits caused
by using this Software.

6. Termination.

6.1 Your license under this Agreement will terminate automatically if
you destroy this Software and the copy of this Software in your
possession or voluntarily return this Software to us.

6.2 Your license under this Agreement will terminate automatically
without any notice from KEYENCE if you fail to comply with any of the
terms and conditions of this Agreement. Promptly upon termination,
you shall cease all use of this Software and destroy all copies, full or
partial, of this Software in your possession or control.

6.3 You will compensate KEYENCE for costs or any lost profits caused
by your violation or breach of any term of this Agreement.

7. Governing Law.

7.1 This Agreement will be governed by and construed in accordance
with the substantive laws of Japan without regards to the principles of
conflicts of law.

7.2 If any part of this Agreement is found void and unenforceable, it will
not affect the validity of the balance of this Agreement, which shall
remain valid and enforceable according to its terms and conditions.
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1 Befo re U se Protection against entrance into a hazardous area (Access

protection: Vertical detection plane)

If the SZ-V detects someone passing through the specified protection
_ zone, the OSSD goes to the OFF-state to stop the machine hazard.

Even if the scanner head is installed in a high place, by installing the

The applications introduced in this chapter should be considered just as Display unit separately, SZ-V operation is easy.

references. The customer (user) is fully responsible for performing a Make sure to always use the reference points monitoring function with
risk assessment, taking into account the machine application, and for these types of applications. "Reference Point Monitoring Function”
using the SZ-V appropriately based on those results. (page 57)

Applications for stationary installation

Protection against a hazardous area (Area protection: Horizontal

detection plane)

If the SZ-V detects an object in the specified protection zone, the OSSD
goes to the OFF-state to stop the machine hazard. If the SZ-V detects
an object in the specified warning zone, the warning information related
to the person approaching the protection zone can be provided by the
SZ-V before stopping the hazard.

If an object is detected, the photos and video captured with the use of
the camera can be saved. The saved photos and video can be checked
on the unit's display or on a computer with a USB drive or via the
network.

m
)
2
o
=
®
c
n
[

Application for movable installation

Mounting on an Automated Guided Vehicle (AGV)

If the SZ-V detects an object (someone or something) in the protection
zone, the AGV stops because the OSSD goes to the OFF-state. The
SZ-V can monitor whether there is an object in the protection zone by
switching between the specified protection zones based on signals
from external devices such as encoders. By installing several scanner
heads on one Display unit, locations that are physically separated in
several protection zones can be monitored at the same time.

One SZ-V can provide protection for two different hazards (Area
protection: Horizontal detection plane)

Two protection zones can be specified: protection zone A and
protection zone B. OSSD 1/2 goes to the OFF-state if the SZ-V detects
an object in protection zone A. Then, only hazard A stops operation. On
the other hand, OSSD 3/4 goes to the OFF-state if the SZ-V detects an
object in the protection zone B. Then, only hazard B stops operation.
For the warning zone, two warning zones can be specified with the
protection zones.

=
e,
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1-2 Overview and Configuration

System Memory
Eéﬁ ] P
~ ‘ g {
“"‘ Power Cable

Display Unit

Connection
Cable

Scanner Head

For details on part names and system configuration, see "Part

Descriptions and Functions” (page 15).

1-3 Parts List

SZ-V

Cable

B Power cable (18 core connector free)
Shape

Connector configuration 19.2 mm x 40.2 mm x thickness 18.6 mm
Cable ¢5.8 mm, minimum bend radius 5 mm.

Model Length
SZ-VP5 5m
SZ-VP10 10m
SZ-VP20 20m
SZ-VP30 30m

Integrated Models

B Connection cable
Shape

Connector configuration 29mm x 19mm x thickness 19 mm
Cable 5.4 mm, minimum bend radius 5 mm.

Model Length
SZ-VS005 0.05m
SZ-VS5 5m
SZ-VS10 10 m
SZ-VS20 20 m

The SZ-VS005 is bundled with fixing plates (for the standard and
multi-bank models) to secure the Display unit and the scanner head.

Cable length specification

These models include the Display unit, scanner head, system memory,
and connection cable.

Power cable

30m '

Connection cable

20 m each 2

Type Model Name |[Display Unit Model |Head Model
Multi-function Type (with camera) |[SZ-V04X SZ-VU04 SZ-VH1X
Multi-function Type SZ-V04 SZ-VU04 SZ-VH1
Multi-bank Type (with camera)|SZ-V32X SZ-VU32 SZ-VH1X
Multi-bank Type SZ-V32 SZ-VU32 SZ-VH1
Network Type (with camera) |[SZ-V32NX SZ-VU32N SZ-VH1X
Network Type SZ-V32N SZ-VU32N SZ-VH1

The system memory and connection cable are the same for all models.
System memory: SZ-VSM Connection cable:

Separate Models
Display unit

SZ-VS005

Scanner Head

Type Model Name Type Model Name
Multi-function Type SZ-VU04 With camera SZ-VH1X
Multi-bank Type SZ-VU32 Standard SZ-VH1
Network Type SZ-VU32N

System Memory

Type Model Name

System Memory SZ-VSM

12

*1 10 m or less when supplying power from a battery.

*2 When supplying power from a battery, the length of each connection
cable should be 10 m or less when using two scanner heads, and 5 m
or less when using three scanner heads.
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Mounting brackets B For separate Display unit installation:
Display unit standard bracket model: SZ-VB11

B For integrated setup and separate scanner head setup
Adjustable angle bracket (horizontal) model: SZ-VB01

e =
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Other options

1-4 Checking the Package Contents

B USB cabl
cane For the standard models
Model Length
OP-51580 2m Main unit (Display unit, scanner head, system memory, and connection
OP-86941 5m cable)

B IP67 network cable
Main unit connection— cable (RJ45 — M12 4-pin female)

\/@ M12-4pin, female

Dynamic drawing sheet
Instruction manual

For the separate models (Display unit)

Model Length
SZ-VNCO03 0.3m

When extending the network cable, please choose appropriate type
from below, depending on the connector shape of the equipment you
would like to connect to.

RJ45 extension cable

Main unit (Display unit)
Dynamic drawing sheet
Instruction manual

For the separate models (scanner head)

Main unit (scanner head)
Instruction manual

For the separate models (system memory)

Main unit (system memory)
Instruction manual

Replacement window

RJ-45
M12-4pin, male
Model Length
OP-88086 2m
OP-88087 5m
OP-88088 10m
M12 4-pin (male) extension cable
M12-4pin, male

M12-4pin, male
Model Length
OP-88089 2m
OP-88090 5m
OP-88091 10m
OP-88092 20m

H Replacement window model: SZ-VHW

B Configuration software <Safety Device Configurator>

The configuration software includes dedicated configuration software

for SZ-V series <SZ-V Configurator>. Configuration of SZ-V is done
through SZ-V Configurator.

The configuration software can be downloaded from the KEYENCE
homepage.

http://www.keyence.com

If you are using the machine in an environment where downloading
software is not possible via the Internet, contact your nearest
KEYENCE office or distributor.

Main unit (replacement window)
Gasket

Screw x 4

Instruction manual
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Scanner head series connection

2. Part Descriptions and

Up to three scanner heads can be connected to one Display unit. This

FU I’ICtIOI‘IS allows multiple zones to be monitored as one.

2-1 System Configuration

System Memory

: A
(] @ Q Power Cable

Display Unit

Benefits of scanner head series connection

- The connected scanner heads automatically reduce the possibility of
mutual interference.

Connection

second for each scanner head.

- When supplying power from a battery, the length of each connection
cable should be 10 m or less when using two scanner heads, and 5 m
or less when using three scanner heads.

Cable « The amount of wiring is greatly reduced with the need for only one
Display unit. 5
+ Scanner heads containing different minimum detectable objects, 2
response times, and other settings can be used together. 5
Scanner Head 3
a
. . e et Tl o
Display unit and scanner head Limitation 3
« Only three scanner heads can be connected to one Display unit. Ly
Integrated System + When adding scanner heads, the start-up time increases by one a
E
(7]

The Display unit and scanner head can be connected together prior to
installation. At the time of shipping, the standard models (“Parts List”
page 12) are already assembled and ready to be installed as an
integrated unit.

Separate System

The Display unit and scanner head can also be installed separately.
When installing the Display unit and scanner head separately, connect
the Display unit and scanner head with the connection cable.
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2-2 Part Description

SZ-V04 and SZ-V32

Information Protection zone
display origin
Indicator ;
Setting cover
(Display unit) &
Power cable
Operation
buttons USB port

Indicator
(Scanner head)

Window

Detection plane

SZ-V32N
RJ45 connector
Information Protection zone
display origin
Indicator Setting cover
(Display unit) Power cable
Operation
buttons

USB port
Right camera
BACK button

Indicator
(Scanner head)

Left camera

Window

Detection plane

For details on the indicators, see “How to Read the indicators” (page
118)

Camera

Left camera

When using a scanner head with a camera, images taken with the
camera can be monitored, and photos and videos of the moment that
objects and/or people are detected can be saved.

B 2 Continwoor - (£ SMo 2RO sowd) =3 aon )
Filel) ESH(E) ViewlY) Monitoring tools(M) G Loe- Languseell)  Hel(H)
M Los-out | 4 Trorst i [

Settng | Monitoring | History

@ Lk 0 e ]

2

Reset-ready

m [o]
Encoder velocty
[0 Imis]
e mis]

USB comection Commuication n proeress Responsile parsore!

Optical axis adjustment using the camera is also possible.

[Detected postion]

Check photos and videos of the moments objects and/or people are
detected at a later time.
“Checking detection images and video in the protection zone” (page 96)
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2-3 Protection zone

When the SZ-V detects an object (someone or something) in the
protection zone, the OSSD goes to the OFF-state.

The maximum configurable distance varies depending on the operation
mode and minimum detectable object size setting. "Minimum
detectable object” (page 45)

The protection zone settings are configured in the SZ-V Configurator.
“Set the zone” (page 78)

Protection zone (top view)

90° V7] Maximum protection zone

P Maximum protection distance
Protection
zone origin

B Example of a protection zone

Minimum detectable
object

Protection zone

™~

+ The protection zone must be configured so as to
ensure the safety distance, which has been
calculated according to the laws, regulations, and
standards of the country and region in which the
SZ-V is installed. “Safety Distances” (page 20).
When either multi-OSSD function or bank switching
function is enabled, every protection zone must be
configured so as to ensure the safety distance,
which has been calculated according to the laws,
regulations, and standards of the country and
region in which the SZ-V is installed. “Multi-OSSD
Function” (page 54), “Bank Switching Function”
(page 49), “Safety Distances” (page 20)

SZ-V cannot monitor anything behind the object that
the SZ-V detects in the protection zone. (This is a
blind area for the SZ-V.) The responsible personnel
must perform the risk assessment with taking into
account this factor in case of installation of the
SZ-V. If necessary, the additional countermeasure
must be taken by the responsible personnel.

As shown in the figure above, the detection may not
be performed if the whole of minimum detectable
object is not included in the protection zone. You
must configure the protection zone so as to ensure
that the whole of minimum detectable object is
included everywhere in that protection zone.

.

.

- Set the minimum detectable object size in the SZ-V
Configurator. “Minimum detectable object” (page 45)
Even if the object is smaller than the minimum
detectable object size, it may be detected; however this
is not guaranteed.

Using the multi-OSSD function, allows for the setting of
two protection zones individually for one scanner head.
“Multi-OSSD Function” (page 54)

[Tretons,

.

.

2-4 Warning zone

A warning zone can be configured separately from the protection zone.
Prevent the unnecessary stoppage of the machine by configuring the
warning zone larger than the protection zone, since the SZ-V can send
an alert to an external device, such as an indicator, before the object
(someone or something) enters the protection zone.

The maximum configurable distance varies depending on the operation
mode and minimum detectable object size setting. “Minimum
detectable object” (page 45)

The warning zone settings are configured in the SZ-V Configurator. “Set
the zone” (page 78)

Warning zone (top view)

:l Maximum warning zone

90°

P Maximum warning distance
Protection
zone origin

180°
185°

B Example of warning zone

§ / Warning zone

Protection zone

SZ-v

T Hazard

The warning zone is not a safety-related function. Do
not use the output for detection in the warning zone as
a safety output, which is connected to the
safety-related part of a control system. Failure to
follow this warning may result in a significant harm to
the machine operators, including serious injury or
death.

-+ Set the minimum detectable object size in the SZ-V
Configurator. “Minimum detectable object” (page 45)

+ Even if the object is smaller than the minimum
detectable object size, it may be detected. But this is not
guaranteed.

+ The detection may not be performed in the warning zone
if the whole of minimum detectable object is not included
in that warning zone. Configure the warning zone so as
to ensure that the whole of minimum detectable object is
included everywhere in that warning zone.

+ The scan cycle for the warning zone cannot be set
because the scan cycle for the configured protection
zone is always applied. The OSSD does not go to the
OFF-state even if the SZ-V detects an object in the
warning zone

+ The response time and the minimum detectable object
size for the warning zone can be different from those for
the protection zone.

+ Two individual warning zones can be set for one
scanner head.

[Tretons,
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3. Installation on a Machine

« The protection zone must be configured so as to
ensure the safety distance, which has been
calculated according to the laws, regulations, and
standards of the country and region in which the
SZ-V is installed. “Safety Distances” (page 20)
When either multi-OSSD function or bank switching
function is enabled, every protection zone must be
configured so as to ensure the safety distance,
which has been calculated according to the laws,
regulations, and standards of the country and
region in which the SZ-V is installed. “Safety
Distances” (page 20)

The necessary safety distance varies depending on
the minimum detectable object size and the
response time you specify. The protection zone
must be configured so as to ensure the safety
distance, which has been calculated according to
the laws, regulations, and standards of the country
and region in which the SZ-V is installed. “Safety
Distances” (page 20)

SZ-V cannot monitor anything behind the object that
the SZ-V detects in the protection zone. (This is a
blind area for the SZ-V.) The responsible personnel
must perform the risk assessment with taking into
account this factor in case of installation of the
SZ-V. If necessary, the additional countermeasure
must be taken by the responsible personnel.

The SZ-V must be installed so that the machine
operator is able to go into or approach the
hazardous zone or hazards only by passing through
the protection zone of the SZ-V. Strictly avoid
installation that allows the machine operator or a
part of the machine operator's body to go into or
approach the hazardous zone or hazards without
passing through the protection zone of the SZ-V or
to remain in a position between the protection zone
of the SZ-V and the hazardous zone or hazard.

You must prepare the test piece with the intended
minimum detectable object size in order to verify the
protection zone in accordance with the pre-check
test procedures, such as the item specified in this
manual, after installing the SZ-V.

.

.

3-1 Tips on installation

Note the following items when installing on a machine.

Light interference

Although there is no object in the protection zone, the OSSD might go
to the OFF-state if an ambient light source, detailed below, is located at
the detection plane, causing the SZ-V to perform a false detection.

+ Incandescent lamp

Sunlight

Fluorescent light

Strobe light

Other infrared light sources (infrared photoelectric sensor, infrared
laser, etc.)

In order to avoid this situation, ambient light sources should not be
located within +5° of the detection plane.

.

Protection zone origin E (O Ambient light source

1 5° or more

it Detection plane
5° or more

~
_ O Ambient light source

Mutual interference

The OSSD might go to the OFF-state due to mutual interference if
using multiple SZ-V units.

Installations where mutual interference is possible

1. Directly facing each other

I Detection plane

2. Interference caused by diffuse reflection

Detection plane

. s

The SZ-V should be installed according to the following
countermeasures in order to avoid mutual interference.

1. A shielding plate should be installed like below.

Shielding plate

A g 2

Qe
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2. The height of installation should be like below.

Detection plane

5° or more

Detection plane

1 5" Or more

3. The angle of installation should be like below.
Detection plane

The following countermeasures may be taken to reduce the possibility

of the mutual interference.

+ Connect multiple scanner heads together. “Adding Scanner Heads”
(page 24)

+ Make the protection zone smaller, if possible. “Protection zone” (page 17)

- Make the minimum detectable object size larger, if possible.
“Minimum detectable object” (page 45)

+ Make the response time longer, if possible. “Response Time and
Scan Cycle” (page 45)

+ Change the scan cycles. “Mutual Interference Reduction Function”
(page 58)

[ [Reference ) Examples of highly reflective backgrounds:
Metallic glossy surfaces, retro-reflective sheets, and
retro-reflective plates

Detection capability in close distance

You must calculate the safety distance again in order
to reinstall the SZ-V with appropriate safety distance if
you want to apply the above countermeasure.

[ [Reference,) VWhen adding scanner heads, the scan cycle for each scanner head
is automatically allocated and cannot be changed. “Mutual
Interference Reduction Function” (page 58)

Highly reflective backgrounds

The SZ-V goes into an alert state (alert for a highly reflective
background) if it detects a highly reflective background within 1.5 m
from the setting range of the protection zone. For more information
about the alert state, see "Alert State” (page 130).

Protection zone

Area affected by highly reflective
background.

If there is a highly reflective background within 1.5 m
from the boundary of the protection zone, you must
take a countermeasure, such as reducing the
reflectance or removing the background itself. If you

cannot take the above-mentioned countermeasures,
another 200 mm must be added as supplementary
necessary distance to the protection zone in case of
calculation of the safety distance.

Non-detectable zones
There are non-detectable zones near the SZ-V.

Non-detectable zones when directly attached

X:777.3 mm
Y: 68.0mm

Additional countermeasures for protection must be
provided if there is a space between the protection
DANGER
zone and the protective structure that the minimum
detectable object is not detected by the SZ-V.

Zone with the limited detection capability

SZ-V might not detect an object with low reflectance located at the
distance of 93.5mm or less from the protection zone origin. This is the
zone with limited detection capability.

Protection zone
origin "\

Sooo

00 %
1

(mie |
hu|

In case of installation of the SZ-V, the responsible
personnel must perform the risk assessment with
taking into account the possibility that an object might

go into the zone with limited detection capability. If it
is possible, the additional countermeasure must be
taken by the responsible personnel.

MI Error

When the reflection from a detection object or the background area is
not detected for over 60°, an error will occur and [MI Error] will be
displayed.

This function is to prevent people from interfering with the use of
objects that emit very little reflection when very close to the SZ-V.
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3-2 Safety Distances

The protection zone must be configured so as to ensure the minimum
safety distance, which has been calculated according to the laws,
regulations, standards of the country and region in which the SZ-V is
installed as well as the specification specified in this user's manual.

Example of area protection (Direction of approach
parallel to the protection zone)

Top view of the Side view of the

Machine CEEAT

\.
[

P2

Hazar
dous
zon

Detection plane
W1

w2

./ 1
7
Floor, etc
- |P3
3 S Hazar- :
i dous When there is cover above the SZ-V
TIA L zone

I Machin
D - g

)
o
8
@
Q
2
E
°
)
5
@

22 protection zone

Floor, etc

P1, P2, P3 : Protection distances to be configured as the protection zones
W1, W2 :  Width of the hazardous area

B: Distance between the edge of the hazardous area and
protection zone origin on the SZ-V
D: Unprotected space

B Safety distance calculation according to 1ISO13855 and
IEC61496-3
S=KxT+C+A
S: Safety distance (mm)
K: Approach speed of the body or parts of the body (mm/s)
T: Overall Response time in second (t1 + t2) (s)
t1: SZ-V response time (s)
t2: Max. time required to stop the machine after receiving the
OSSD signal from SZ-V (s)
C: 1200 - 0.4 x H (850 mm or higher)
H: Height of detection plane (protection zone) above the
reference plane, for example the floor (mm)
1000 = H = 15 x (d-50)
d:  SZ-V minimum detectable object size (mm)
A: Additional safety distance (mm)

Example of safety distance calculation

K =1600 mm/s Approach speed of the body or parts of the
body (Constant)

Overall response time

SZ-V response time (Changeable)

Max. time required to stop the machine after
receiving the OSSD signal from SZ-V

C =1200-0.4 x H= 1080 mm

T=t1+12=0.82s
t1=0.32s
t2=05s

H =300 mm Lowest allowable height of detection plane
(protection zone). This must be calculated
using the formula below.

H =15 (d - 50 mm)

d=70mm Minimum detectable object size
(Changeable)

A=100mm Additional safety distance of SZ-V

B =68 mm Distance between the edge of the hazardous

area and protection zone origin on the SZ-V
W1 = W2 =1000mm Width of the hazardous area
Safety Distances
S=KxT+C+A
=1600 x 0.82 + 1080 + 100 = 2492 mm

Protection distances to be configured as the protection zones
P1=S-B=2424 mm

P2 =8+ W1 =23492 mm

P3 =8+ W2 =23492 mm

W Safety distance calculation according to ANSI B11.19-2010 and

IEC61496-3
Formula: Ds = K x T + Dpf + A

Ds: Safety distance.

K: The maximum speed that an individual can approach the
hazard.

T The total time that it takes for the hazardous motion to stop,
or for the hazardous portion of the machine cycle to be
completed. This value varies depending on machine type
and/or the safeguarding device applied.

Dpf: Additional distance for horizontal sensing field applications
without vertical sensing: 1200 mm / 48".

A: Additional safety distance (mm)

Example of safety distance calculation

K'=1600 mm/s
T=t1+12=0.82s Overall response time
t1=0.32s SZ-V response time (Changeable)
2=05s Max. time required to stop the machine after
receiving the OSSD signal from SZ-V
Dpf = 1200 mm Additional distance
A=100mm Additional safety distance of SZ-V
B =68 mm Distance between the edge of the hazardous

area and protection zone origin on the SZ-V
W1 =W2=1000mm Width of the hazardous area
Safety Distances
S=KxT+Dpf+A
=1600 x 0.82 +1200 + 100 = 2612 mm =102.9inch

Protection distances to be configured as the protection zones
P1=S-B =2544 mm =101 inch

P2 =8+ W1 =23612 mm = 143 inch

P3 =S +W2=3612 mm = 143 inch

- Additional countermeasures for protection must be
provided if there is a space (D) between the
protection zone and the protective structure that the
minimum detectable object is not detected by the
SZ-V.

+ There is a risk of inadvertent undetected access
beneath the detection plane (protection zone), if the
height "H" of detection plane (protection zone) is
greater than 300 mm (200 mm for non-industrial
application, for example in the presence of children).
The responsible personnel must perform the risk
assessment with taking into account this factor in
case of installation of the SZ-V. If necessary, the

additional countermeasure must be taken by the
responsible personnel.

+ In the protection zone setting, you cannot select the
object size of 150 mm when "H" (Height of detection
plane) is 1,000 mm or less. You must select the
object size of 70 mm or smaller if you want to use
SZ-V for area protection (direction of approach is
parallel to the protection zone.)

- If there is a highly reflective background within 1.5
m from the boundary of the protection zone, another
200 mm must be added as supplementary necessary
distance to the P1, P2 and P3 respectively. “Highly
reflective backgrounds” (page 19)

+ We recommend you should have a marking on the

floor for indicating the specified protection zone.
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Example of access protection 1 (Direction of approach
normal to the protection zone)

Top view of the machine Side view of the machine

Protection zone
rotection zone

Enclosure —
protection 2

Enclosure
protection 1
Enclosure protection

Floor
Unprotected space

Reference Points (€ points)

B Safety distance calculation method based on 1SO13855 and
IEC61496-3
Formula: S=KxT+C
S: Safety distance (mm)
K: Approach speed of the body or parts of the body (mm/s)
T. Overall Response time in second (t1 + t2) (s)
t1: SZ-V response time (s)
t2: Max. time required to stop the machine after receiving the
OSSD signal from SZ-V (s)
C: Additional distance, taking into accounts the intrusion prior to

actuation of protective equipment (mm). §

')

Example of safety distance calculation g
K =1600 mm/s Approach speed of the body or parts of the S
body )

T=t1+t2=0.58s Overall response time ;
t1=0.08s SZ-V response time (Changeable) ]
2=05s Max. time required to stop the machine after g’

(]

receiving the OSSD signal from SZ-V
C =850 mm (Constant)
d=70 mm Minimum detectable object size (Changeable)

Safety Distances
S=KxT+C=1600x 0.58 + 850 = 1778mm

- Reference point monitoring function must be applied
when the SZ-V is used for the access protection
specified in IEC61496-3:2008 Annex A.12 and A.13
(the application where the angle of the approach
exceeds +30° to the detection plane). In this case, the
tolerance for reference points must be £100 mm or
less and the response time must be 90 ms or less.
“Reference Points Monitoring Function” (page 57)

- The unprotected space between the protection zone
and the protective structure must be less than the
minimum detectable object size when the SZ-V is
installed, in order to prevent the machine operators
from approaching into the hazardous area through
this space. Additional countermeasures for

protection must be provided if there is a space
between the protection zone and the protective
structure that the minimum detectable object is not
detected by the SZ-V.

+ According to GB 19436.3-2008, "if the maximum
distance between the AOPDDR and the reference
boundary is greater than 4.0 m, displacement of the
detection zone greater than 100 mm shall be
detected.” In order to comply with this requirement
for SZ-V, this may be achieved by limiting the width
of the objects of the reference point to <200 mm. For
the case where the maximum protection distance of
the protection zone is over 4.0 m, this limitation
must be followed.
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Example of access protection 2 (In case of
approaching of the body or parts of the body to the
hazardous area)

Front view of the machine Side view of the machine
I N
_ SZV -
— _ Protection
I zone
Hazard i Hazard
i
Reference Points (6 points)
a, b, c: Width of protection zone in millimeters that covers the

outside of opening to the hazard.
This must be more than {100-d/2} mm.

B Safety distance calculation method based on 1SO13855 and

IEC61496-3
Formula: S=KxT+C
S: Safety distance (mm)
K: Approach speed of the body or parts of the body (mm/s)
T: Overall Response time in second (t1 + t2)(s)
t1: SZ-V response time (s)
t2: Max. time required to stop the machine after receiving the
OSSD signal from SZ-V (s)
C: Additional distance in millimeters {8 x (d-14)}
d:  SZ-V minimum detectable object size (mm)
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Example of safety distance calculation
K =2000 mm/s Approach speed of the parts of the body,
such as hands and arms.
T=t1+t2=0.20s Overall response time
t1=0.08s SZ-V response time (Changeable)
2=012s Max. time required to stop the machine after
receiving the OSSD signal from SZ-V
C =8 x (d-14) =48 mm
d =20mm Minimum detectable object size (Changeable)
Safety Distance
S=KxT+C =2000 x 0.20+48 = 448mm

+ Reference point monitoring function must be applied
when the SZ-V is used for the access protection
specified in IEC61496-3:2008 Annex A.12 and A.13 (the
application where the angle of the approach exceeds
+30° to the detection plane). In this case, the tolerance
for reference points must be 100 mm or less and the
response time muse be 90ms or less. “Reference Points
Monitoring Function” (page 57)

- If you configure the protection zone in order to protect
the opening of the machine through which the machine
operator can approach the hazardous area (hereinafter
called as "opening to the hazard"), you must configure
the protection zone with the additional width indicated
by “a”, “b” and “c” as shown in below figure, which is
to be larger than the opening to the hazard.

- In case of the application for detection of hand and arm
approaching into the hazardous area, the minimum
detectable object size must be 20mm, 30 mm or 40 mm.

D= If “S” is found to be greater than 500 mm using this
formula, you can use “K=1,600 mm/s”. However, the
minimum value of "S" shall not be less than 500 mm.
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Example of installing on an AGV (automated guided
vehicle)

Floor, etc.

P1, P2, P3 : Protection distances to be configured as the protection

zones

W1, W2:  Width of the AGV

B: Distance between the front edge of the SZ-V and
protection zone origin on the SZ-V

D: Unprotected space

H: Height of detection plane (protection zone) above the

reference plane in millimeters, for example the floor. "H"
must be less than 200 mm.

B Safety distance calculation method based on 1SO13855,
IEC61496-3
Formula: S =V X T + Sprake XL+ Z

S: Safety distance (mm)
V: Maximum approach speed of the AGV (mm/s)
T: Overall Response time in second (t1 + t2)(s)
t1:  SZ-V response time (s)
t2:  Max. time required to stop the machine after receiving the
OSSD signal from SZ-V (s)
Sbrake: Required distance for braking AGV (mm)

L: Safety coefficient for required distance based on the wear of
braking
Z: Additional distance Zsz.y + Zg (mm)

Zsz.v: Additional SZ-V safety distance (mm)

Zs:  Supplementary necessary distance, if "h" is not enough.
(mm)

h: Space between the reference plane (floor) and the bottom of
AGV. (mm)

If the "h" is not enough ensured, you must take into account the risk that
the toe or toe tip is caught between the ground (floor) and the AGV. The
relationship between "h" and "Zg" is as follows.

h (mm)
120

60

50 i

0 50 100 150
ZG (mm)

Example of safety distance calculation

V = 1500 mm/s
T=t1+12=0.22s Overall response time
t1=0.12s SZ-V response time (Changeable)
2=0.1s Max. time required to stop the machine after
receiving the OSSD signal from SZ-V
Sprake = 1,300 mm Required distance for braking AGV
L=11 Safety coefficient for required distance based

on the wear of braking
Z=Zszy+ Zs=100+100 = 200 mm Additional distance (mm)

Zsz.y = 100mm Additional safety distance of SZ-V
Zg =100 mm Supplementary necessary distance, if "h" is
not enough.
h =60 mm Space between the reference plane (floor)
and the bottom of AGV.
B =58 mm Distance between the front edge of the SZ-V

and protection zone origin on the SZ-V
W1 =W2=1,000mm  Width of AGV

Safety Distances
S=VXT+SpaeXL+Z
=1500 x 0.22+ 1300 x 1.1 + 200
=1960mm
Protection distances to be configured as the protection zones
P1=8+B=2018 mm
P2 =W1 +Z=1200 mm
P3=W2 +2Z=1200 mm

- Additional countermeasures for protection must be
provided if there is a space (D) between the
protection zone and the protective structure that the
minimum detectable object is not detected by the
SZ-V.

+ There is a risk of inadvertent undetected access
beneath the detection plane (protection zone), if the
height "H" of detection plane (protection zone) is
greater than 200 mm. However, the height "H"
should be 150 mm or more in order to detect the

object with the height of 150 mm. The responsible
personnel must perform the risk assessment with
taking into account this factor in case of installation
of the SZ-V. If necessary, the additional
countermeasure must be taken by the responsible
personnel.

- If there is a highly reflective background within 1.5
m from the boundary of the protection zone, another
200 mm must be added as supplementary necessary
distance to the P1, P2 and P3 respectively. “Highly
reflective backgrounds” (page 19)
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3-3 Connecting Units Adding Scanner Heads

Additional scanner heads require adding additional connection cables.

Connecting separate model units

When purchased individually, it is necessary to connect the Display unit,
scanner head, and system memory.

[ [reference ] * For the standard models, display unit, scanner head,
and system memory are connected prior to shipping.
+ Please do not remove a packing on top of the connector
part. Without the packing, specification of IP65 cannot
be met anymore.

1. Connect the Display unit and scanner head with the connection

cable. Adding scanner heads to a standard model

When adding a scanner head to a standard model, remove the metal
plate that was attached at the time of shipping and attach the additional
connection cable.

M2.6 cross slot screws
Tightening torque : 0.36 N-m

M3 cross slot M2.6 cross
screws
slot screws

\ pront The connection cable can be connected to either the
left or right side connector on the scanner head.

M2.6 cross slot screws
Tightening torque : 0.36 N'm

2. Connect the Display unit and System Memory.

M2.6 cross slot screws
Tightening torque : 0.36 N-m
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3-4 Mounting Mounting with adjustable angle mounting bracket (vertical)

SZ-VB02
Mounting for integrated setups 1. As shown in the figure, mount scanner head on the adjustable
angle mounting bracket.
Wall mounting (direct mounting) Adjust the position so that the position of the boss on the bracket

. . . meets the position of the hole on the scanner head.
The four screw holes on the unit can be used for direct mounting. The

appropriate screws must be purchased separately.
Recommended screw size: M6 (Thickness of SZ-V mounting part:
4.5mm)

Recommended tightening torque: 5.2 N-m

2. Secure the scanner head to the adjustable angle bracket using
the attached four hex-screws.
Hex screw: Cross flat 4mm, length 12mm, M5
Recommended tightening torque: 3.0N'm

Mounting with adjustable angle mounting bracket (horizontal)

SZ-VB01

1. As shown in the figure, mount scanner head on the adjustable
angle mounting bracket.

Adjust the position so that the position of the boss on the bracket
meets the position of the hole on the scanner head.

sulyoe e 0} uone|eIsu|

Screw to fix the bracket to a machine is not included. The appropriate
screws must be purchased separately.

Recommended screw: M6 (mounting part thickness: 4mm)
Recommended tightening torque: 5.2N-m

Mounting with floor bracket SZ-VB03

1. As shown in the figure, mount scanner head on the floor mounting

2.  Secure the scanner head to the adjustable angle bracket using bracket.
the attached four hex-screws. Adjust the position so that the position of the boss on the bracket
Hex screw: Cross flat 4mm, length 12mm, M5 meets the position of the hole on the scanner head.

Recommended tightening torque: 3.0N'm

2. Secure the scanner head to the floor bracket using the attached
four hex-screws.
Hex screw: Cross flat 4mm, length 12mm, M5
Recommended tightening torque: 3.0N-m

Screw to fix the bracket to a machine is not included. The appropriate
screws must be purchased separately.

Recommended screw: M6 (mounting part thickness: 4mm)
Recommended tightening torque: 5.2N'm

Screw to fix the bracket to a floor, etc is not included. The appropriate
screws must be purchased separately.

Recommended screw: M6 (mounting part thickness: 4mm)
Recommended tightening torque: 5.2N-m
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For separate setups: Mounting the Display unit (B) When mounting to an aluminum profile

Mounting with display unit standard bracket SZ-VB11

1. As shown in the figure, connect power cable and connection cable
to the display unit.

2.

Screw dimension: M5 x L25
Recommended tightening torque: 3.0N-m
5. Adjust angle of display unit, if required.

3.  Fixdisplay unit to the bracket using attached screws.
Recommended tightening torque: 1.5N-m

4. Mount the bracket.
(A) When mounting to a wall

®
-
w
S}
z
3

6.  Fix display unit angle.
Recommended tightening torque: 1.5N'm
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5. Fix display unit to the bracket using attached screws.
Recommended tightening torque: 1.5N'm

Mounting with display unit DIN rail mounting bracket (flat)
(SZ-vB12)
1. As shown in the figure, mount bracket to DIN rail.

rail.

2. Fix the bracket to DIN rail using the attached screws.
Recommended tightening torque: 1.5N-m

7.  Fix the brackets together with attached screws.
Recommended tightening torque: 3.0N-m

3. As shown in the figure, connect power cable and connection cable
to the display unit.

& MsxL10
3.0N'm

4. As shown in the figure, mount display unit on the bracket.
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Mounting with display unit DIN rail mounting bracket (slim)

SZ-VvB13

1.

5 2.

@

2

L

o
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o
3.
4.
5.

As shown in the figure, mount bracket to DIN rail.

Fix the bracket to DIN rail using the attached screws.

Recommended tightening torque: 1.5N-m

As shown in the figure, connect power cable and connection cable

to the display unit.

6.  Mount the bracket with display unit to the bracket fixed on the DIN
rail.

7. Fix the brackets together with attached screws.
Recommended tightening torque: 3.0N-m

For separate setups or cascading: Mounting a
scanner head

Mount the scanner head in the same manner as the integrated setup
installation. The mounting brackets are also the same.

Fix display unit to the bracket using attached screws.

Recommended tightening torque: 1.5N-m

28
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Mounting the protection cover

1.

As shown in the figure, take away release paper on the bracket.

As shown in the figure, mount the bracket temporarily to scanner
head using attached adhesive tape.

As shown in the figure, secure scanner head and temporarily fixed
bracket to machine. Screw to fix the bracket to a machine is not
included. The appropriate screws must be purchased separately.
Recommended screw: M6 (mounting part thickness: 8mm)
Recommended tightening torque: 5.2N-m

M6
5.2Nm

Recommended tightening torque: 3.0N'm

M5 x L12
3.0N'm

Losing the screw caused by the vibration or shock to
the SZ-V must be avoided. It may cause the
displacement of detection plane of the SZ-V. Failure to
follow this warning may result in a significant harm to
the machine operators, including serious injury or
death.

. Reference )

For more information on the dimensions of SZ-V or the
mounting bracket, see “Dimensions” (page 124).
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- Always turn off the power to the SZ-V when performing
electrical wiring.

 You must fulfill the electrical standards and regulations

in the country or region in which the SZ-V is being used

when you perform the electrical wiring.

To avoid the risk of electric shock, do not connect any of

the SZ-V inputs to DC power sources outside of the

range of 24 V DC +20% or to any AC power source.

To avoid the risk of electric shock, be sure that the

hazardous voltage must be isolated from all wiring of the

SZ-V with the reinforced insulation or double insulation.

- Do not install the electric wiring of the SZ-V together with

or in parallel with the high-voltage electrical or power lines.

For the wiring between SZ-V and a safety-related

machine control system, both OSSD 1 and OSSD 2 must

be always wired to a safety-related machine control
system in order to ensure the safety. Similarly, both

0OSSD 3 and OSSD 4 must be always wired to a

safety-related part of a machine control system if you

assign a function for OSSD 3/4. If one OSSD is only
wired to a safety-related machine control system, it
results in a significant harm to the machine operators,
including serious injury or death, due to OSSD
malfunction.

If you selected PNP/NPN select for PNP, do not cause

short-circuit between the OSSD and +24V. Otherwise,

OSSDs keep staying at the ON-state and it causes a

dangerous situation.

- If you selected PNP/NPN select for PNP, be sure to
connect the load between the OSSD and 0 V to avoid a
dangerous situation. If the load is incorrectly connected
between the OSSD and +24YV, the logic of OSSD
operation will be reversed, and then OSSD will turn to
the ON-state when the SZ-V detects an object in the
specified protection zone. This is a dangerous situation.

- If you selected PNP/NPN select for NPN, do not cause

short-circuit between the OSSD and 0V. Otherwise,

0OSSDs keep staying at the ON-state and it causes a

dangerous situation.

If you selected PNP/NPN select for NPN, be sure to

connect the load between the OSSD and +24V to avoid a

dangerous situation. If the load is incorrectly connected

between the OSSD and 0V, the logic of OSSD operation
will be reversed, and then OSSD will turn to the ON-state
when the SZ-V detects an object in the specified
protection zone. This is a dangerous situation.

In case of wiring, you must fulfill the requirements of

Clause 9.4.3 in IEC60204-1: 2005 in order to protect

against malfunction due to an OSSD earth fault.

The AUX output is not allowed to be used as a safety

output for safety-related control systems. Usage of these

functions as safety output could result in the serious
injury or death.

You cannot use the laser off input as safety output. Do

not connect output from safety device that is part of the

safety-related control system to the laser off input. If the
laser off input is connected to the safety output, it may
result in significant harm to machine operators,
including serious injury or death.

+ The connector cable must have a length less than or
equal to the specification in this user's manual. Usage of
connector cables longer than the specified length may
cause the improper operation of safety functions and
may cause a dangerous situation.

.

.

.

.

.

.

.

[ [Reference ) If the power supply for the SZ-V is shared with the one for

30

the machine or the other electronic devices, voltage
reduction to the SZ-V or noise influence to the SZ-V may
occur due to the temporary increasing of the current
consumption on the machine or the other electronic
devices. Since the SZ-V may go to the error state in such
case, the power supply for the SZ-V should only be shared
with the one for the load and muting devices. We do not
recommend the power supply for the SZ-V is shared with
the one for the machine or the other electronic devices.

4-1 Power Supply

If the power supply for the SZ-V is the converting type, the power
supply for the SZ-V must meet the conditions listed below in order to
meet the requirements specified in IEC61496-1, UL61496-1, and
EN61496-1.

(a) Arated output voltage of 24 VV DC (SELV circuit, Overvoltage
Category II) within +20% -30%.

(b) Double insulation or reinforced insulation between the primary and
secondary circuits.

(c) Output holding time of 20 ms or more.

(d) A power supply must meet the requirements of the electrical safety
and electromagnetic compatibility (EMC) regulations or standards in all
countries and/or regions where the SZ-V is used.

If the power supply for the SZ-V is shared with the one
for the machine or the other electronic devices,
voltage reduction to the SZ-V or noise influence to the
SZ-V may occur due to the temporary increasing of the
current consumption on the machine or the other
electronic devices. Since the SZ-V may go to the error
state in such case, the power supply for the SZ-V
should only be shared with the one for the load and
muting devices. We do not recommend the power
supply for the SZ-V is shared with the one for the
machine or the other electronic devices.
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4-2 Wire color and assigned function Pattern (4) to (6) 0SSD3/4: Used

) ) ) ) Wire color Pattern (4) Pattern (5) Pattern (6)
. Delpendln(? on .the szpla)t/. unit model and functions used, the cable Multi OSSD Used Used Used
colors and assigned functions vary. —
« The functions assigned to the AUX outputs can be changed in the settings. Bank switching Used (4
*  The settings are configured in the SZ-V Configurator. For details Used (2 banks t::ng(socl)’r
on the settings procedure, see “Configuring the settings” (Page Not used . ’
74). or less) independent
bank
Wire color and assigned function of SZ-V04 type - switching)
Muting Not used Not used Not used
- Depending on whether the functions below are used or not Brown t24V
determines which of the six types of wiring patterns is used. Blue ov
“Multi-OSSD Function” (page 54) Black OSSD 1
- “Bank Switching Function” (page 49) White OSSD 2
- “Muting function” (page 55) Gray OSSD 3
Gray / Black OSSD 4
Pattern (1) to (3) OSSD3/4: Not used Yellow Reset input (1/2) / Laser off Bank input b
Wire color Pattern (1) Pattern (2) Pattern (3) input
Multi OSSD Not used Not used Not used Red EDM input (1/2)
Bank switching Used (4 Light blue Not used Bank input A
Not used Not used banks or Light blue / Black Not used Bank input a
less) Yellow / Black Reset input (3/4) Bank input B
Muting Not used Used Not used Red / Black EDM input (3/4)
Brown 124V Orange AUX output 1 (State information output 1)
Blue oV Orange / Black AUX output 2 (State information output 2)
Black 0SSD 1 Pink AUX output 3 <
White 0OSSD 2 Pink / Black AUX output 4 =
Gray Not used Green AUX output 5 3
Gray/Black Not used Green / Black AUX output 6
Yellow Reset input / Laser off input ) ) )
Red EDM input Wire color and assigned function of SZ-V32 type
Light blue Not used Muting input 1 Bank input A
Light blue / Black Not used Muting input 2| Bank input a . Th.e way the “Bank Switchin.g. Function” (page 49) is used determines
Yellow / Black Not used Override input Bank input B which of the four types of wiring patterns is used.
Red / Black Not used Not use Bank input b Pattern (1) to (4)
Orange AUX output 1 (State information output 1) Wire color Pattern (1) Pattern (2) Pattern (3) Pattern (4)
Orange / Black AUX output 2 (State information output 2)
Pink AUX output 3 Bank switching Not used Used Used Used
Pink / Black AUX output 4 Bank switching Single or Binary Encoder
Green AUX output 5 method
Green / Black AUX output 6 | AUX output 8 | AUX output Available no. of Single: 8
(Muting lamp 6 banks banks or Single: 10
output) less banks or less
Binary: 16 Binary: 32
banks or banks or less
less
Brown +24 V
Blue oV
Black 0OSSD 1
White OSSD 2
Gray AUX output 1 (State information output)
Gray / Black AUX output 2 (State information output)
Yellow Reset input / Laser off input
Red EDM input
Light blue Not used Bank input A
Light blue / Black Not used Bank input a
Yellow / Black Not used Bank input D Encoder
input 1A
Red / Black Not used Bank input d Encoder
input 2A
Orange Not used Bank input B
Orange / Black Not used Bank input b
Pink Not used Bank input C Encoder
input 1B
Pink / Black Not used Bank input ¢ Encoder
input 2B
Green AUX output 3 Bank input E | Encoder
input 1A-
Green / Black AUX output 4 Bank input e Encoder
input 2A-
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Wire color and assigned function of SZ-V32N type

- Depending on whether the functions below are used or not determines which of the five types of wiring patterns is used.
-+ “Bank Switching Function” (page 49)
+ “Muting function” (page 55)

Patterns 1 and 2 when not using bank switching

Patterns 3 to 5 when using bank switching

Wire color Pattern (1) Pattern (2) Wire color Pattern (3) Pattern (4) Pattern (5)
Bank switching Not used Not used Bank switching Used Used Used
Muting Not used Used Bank switching Single or binary Encoder
Brown +24 V method
Blue oV Available number of Single: 8 Single: 10
Black 0SSD 1 banks banks or less | banks or less
White 0SSD 2 Binary: 16 Binary: 16
Gray AUX output 1 (State information output 1) banks orless | banks or less
Gray / Black AUX output 2 (State information output 2) Muting Not used Not used Not used
Yellow Reset input / Laser off input Brown +24 V
Red EDM input Blue oV
Light blue Not used Muting input 1 Black OSSD 1
Light blue / Black Not used Muting input 2 White OSSD 2
Yellow / Black Not used Override input Gray AUX output 1 (State information output 1)
Red / Black Not used Gray / Black AUX output 2 (State information output 2)
Orange Not used Yellow Reset input / Laser off input
Orange / Black Not used Red EDM input
Pink Not used Light blue Bank input A
Pink / Black Not used Light blue / Black Bank input a
Green AUX output 3 Yellow / Black Bank input D Encoder
Green / Black AUX output 4 AUX output 4 (Muting Input 1A
lamp output) Red / Black Bank input d Encoder
Input 2A
Orange Bank input B
Orange / Black Bank input b
Pink Bank input C Encoder
Input 1B
Pink / Black Bank input ¢ Encoder
Input 2B
Green AUX output 3 | Bank input E Encoder
Input 1A-
Green / Black) AUX output 4 | Bank inpute Encoder
Input 2A-
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4-3 Examples of wiring

Functions differ depending on the Display unit model that is selected. Wiring differs depending on the functions that are used.
The type of wiring that will need to be performed is determined by the procedure below.
1. Select the type that is to be used (SZ-V04 type, SZ-V32 type, and SZ-V32N type)

2. Select the functions that are going to be used. Determine the appropriate wiring pattern to use and the detailed connection method.

Wiring for the SZ-V04 type

Determining the wiring pattern to use

1. Depending on whether the functions below are used or not determines which of the six types of wiring patterns is used.
-+ “Bank Switching Function” (page 49)

+ “Multi-OSSD Function” (page 54)

- “Muting function” (page 55)

Pattern (1) Pattern (2) Pattern (3) Pattern (4) Pattern (5) Pattern (6)
0SsD3/4 i . i Independent
. Not used Not used Not used Multi-OSSD Multi-OSSD Multi-OSSD o
function bank switching
Bank
L Used (2 banks or Used (4 banks
switching Not used Not used Not used Not used Used (2 banks)
X less) or less)
function
Muting Not used Used Not used Not used Not used Not used Not used
Examples of Example 1 Example 2 Example 3 Example 4 Example 5 (Page
o Example 6 (Page 36)
wiring (Page 33) (Page 34) (Page 34) (Page 35) 35)

2. The detailed connection method differs depending on whether the functions below are used or not.
-+ “Select PNP or NPN” (page 46)

+ “Interlock function” (page 47)

- “EDM Function” (page 48)

SuLIm

SZ-V04 wiring example 1

OSSD3/4 Not used
Bank switching Not used
Muting Not used
Interlock Not used
EDM Not used

PNP/NPN wiring example

Safety PLC:  Control systems related to safety.
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Safety-IN

Safety PLC
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External device (Safety relay, magnet contactor, etc.)
Solid state contactor

K1, K2:

Not used (usage not possible)

Not used (usage not possible)
Used

Used
Used

X

SZ-V04 wiring example 3
0OSSD3/4

Bank switching

Muting

Interlock

EDM

PNP wiring example

Not used
Not used
Not used
Used
Used

le 2

iring examp

SZ-V04 wi
OSSD3/4

Bank switching
Muting

Interlock

EDM

PNP wiring example
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SZ-V04 wiring example 4

0OSSD3/4
Bank switching
Muting
Interlock

EDM

PNP wiring example

Not used
Used

Not used (usage not possible)

Used
Used

External device (Safety relay, magnet contactor, etc.)

Solid state contactor

Switch for resetting (N.O.)

Used for monitoring, not for control systems related to safety.

$3-1, 83-2, $3-3, S3-4: Switch for bank switching

M: 3-phase motor
a - & &
=3 P HkG N )
S|Eéls|2|1928 5|3 312|213
2|3|312|12/%s Elelc|alg|slElelg|e
SIx|212|3(x|3|s|2/12/8|218|5|8|=2|28|=
3|35 |x|3 SIs|elz|a|la|8|3|8|5|5]|=x
x|z|2|3 2lEle| 5816819185288l |8
MBI R I A IR
1812|512 x5|5l2]|elx|=le|S|8|=z38/2|%
sla|S|8|c|8|8|@®|2|8|8|Z|3|a|l2|8g|8
2|5 |E|m|g|B|@ Sla|o|2|c|3|22 &>
SIS|IE(S]E|s Z|3 g H 3
5|5 £|16 |8 5|32 (o] k] B
13 & 4 S| & 5} [4
§ 5 2 =
z
o K1
E
A
s s
& 33 34
K1) (K2
IN ouT
K1 K2 K5
PLC
NPN wiring example
K1,K2:  External device (Safety relay, magnet contactor, etc.)
K5: Solid state contactor
s1 Switch for resetting (N.0.)
PLC:  Used for monitoring, not for control systems related to safety.
$3-1, §3-2, $3-3, S3-4: Switch for bank switching
M. 3-phase motor
& - & & _
g B 2| = =
=l 3| | 2 &l = <| = =| £ s
AR EEEE 2 ol <l o] B| B 2| 5| £
gl 3l 5| 3|33 s gl 2l =| 5| 5| 2| £E| E| 5| B
3 x| & 2| 3| x| 3| s| 2| 2| 3|3 & 5| B 2| & =
ol 3| 3| x| 3| 3| 3| 5| ¥| 2| 9| 2| 2| 8| 2| 5] £| £
x| Z| 2| 3| x| 2| £ S & &l 28|35 = &l =8
S| 3 x|z 3] ol | &l S| 2| 2| X| & | 8| e
< 32| 2| 2 2| £| 2 5 2] % <3 3| ol ¥
e | 3 |8 2| o x| 5| 2| 2| 8] 3| §| L 5
ol 21 S| 8| 5| 8| gl 28| 8| E| 7 mf 2| &| g| &
2 2 £| 5| 3| 2| @ Sla|lo| 2ol 3|28 el
sl 5 x| 2| 5| § A g H s
S| & g °| & 3l 2 o 2 &
§ o 5} a £
g K1
p}
K2
s| s s s
31| 32 & 33 34
K1) (K2

PLC

IN ouT 4¢
K1 K2 K5

SZ-V04 wiring example 5
Multi-OSSD function

OSSD 3/4
Bank switching
Muting
Interlock

EDM

PNP wiring example

Used

Not used (usage not possible)

Used
Used

K1, K2, K3, K4:

External device (Safety relay, magnet contactor, etc.)
Solid state contactor

Switch for resetting OSSD1/2 (N.0.)

Switch for resetting OSSD3/4 (N.O.)

Used for monitoring, not for control systems related to safety.
Switch for bank switching

3-phase motor

s
. s 5 ~| = —
=g P <|g ~15|2 by
S|z |2]9 |8 5 (2 HEIHER
3 2 |= 8 =1 ~| =~ 0 K = 2
£3121218/3 s~ HHEREREES s3] 8
Slx 13151313 |2(8|51512(8|a|<|8|8|2]z
SIZx 21312 lg]elg|c|e|e|s|é|e|z|R
ST |85 |2 |2 |x|lel>|8|2|%|8]x
oSS |8 |C|8|8|2 2|2 |8|Z|S8|alz|R|L|E
5|8 |x |8 |5 |a|a a|2|za|z|o|3|2|la|g|8
R ER R =z |2 Slel5|8|¢Q
S|g|* |2 |o|g 5|z ol>|E|x|3
2 = 2 3|2 3 &
& (5} 3 °
o
S| S K3
31| 32 & K
K2 [K4
K1) (K2) (K3) (K4,
[ N TJTour i
K1 K2 K5 K3 K4 K8
PLC —
NPN wiring example K1,K2, K3, K4:  External device (Safety relay, magnet contactor, etc.)

Orange (AUX output 1)
Orange/Black (AUX output 2)
Pink (AUX output 3)
Pink/Black (AUX output 4)
Green (AUX output 5)
Green/Black (AUX output 6)
Brown (+24V)

Blue (OV)

Light Blue (Bank input A)
Light Blue/Black (Bank input a)
Black (OSSD1)
White (OSSD2)
Gray (OSSD3)

w
Lo
@

Lo

Gray/Black (OSSD4)

Solid state contactor

Switch for resetting OSSD1/2 (N.O.)

Switch for resetting OSSD3/4 (N.0.)

Used for monitoring, not for control systems related to safety.
Switch for bank switching

3-phase motor

Yellow (Reset input1/2)

Yellow/Black (Reset input3/4)
Red (EDM input1/2)
Red/Black (EDM input3-4)

2
=
3

2

»

8

NGO
9

EYIRS

IN | Tout
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SZ-V04 wiring example 6

0OSSD3/4 Independent bank switching
Bank switching Used

Muting Not used (usage not possible)
Interlock Not used (usage not possible)
EDM Used

PNP wiring example

. K1,K2,K3,K4: External device (Safety relay, magnet contactor, etc.)
K5, K6: Solid state contactor
PLC: Used for monitoring, not for control systems related to safety.
$3-1, 53-2, §3-3, $3-4: Switch for bank switching
M: 3-phase motor

Pink (AUX output 3)
Pink/Black (AUX output 4)
Green (AUX output 5)
Brown (+24V)
Blue (OV)
Light Blue (Bank input A)
Light Blue/Black (Bank input a)
Black (OSSD1)
White (OSSD2)
Gray (0SSD3)
Gray/Black (OSSD4)
Yellow (Bank input b)
Red (EDM input1/2)
Red/Black (EDM input3/4)

Orange (AUX output 1)
Orange/Black (AUX output 2)
Green/Black (AUX output 6)

@ Yellow/Black (Bank input B)

o
Lo
@
SO
@
Lo
@
&

IN | Tout
K1 K2

K3 K4
PLC -

2
=
=}
«

NPN wiring example

b—— K1,K2,K3,Kd:  Exteral device (Safety relay, magnet contactor, etc.)
K5, K6: Solid state contactor
PLC: Used for monitoring, not for control systems related to safety.
§3-1, §3-2, $3-3, $3-4: Switch for bank switching
™: 3-phase motor

= - s
S - @ = o g
-3 < @ = = B
HSEIRNRIEE <l 2 NEEIRNE
31312128 s3]%|< sl ol a5 8] 8| & 5| B
E 5|3 5 @ £l g
SIx|8131 52|23l =|15813]2|3|3| 5| % 2 £
3513|x|3|35|3(8|2|2|g 2| c| £| 5| &| =
x| Z[S|3|x tlel s QB al | & al £| &
21513231252l Sl8]S|S|e sl g 2zt
5 = S K 3
AR HEIHEELHEEHEREEEEE
SlS|Elal gl HEEHEERE R
Slele|g|lo|s 5|2 o S| = 3
g £ g 52 e
I & <] -5 2 @
3
S S| s K1 |K3
3-1| 3-2 -4| 3-3
K2 [K4
[ N TJlour L
K5 K6
K1 K2 ; K3 K4
= :gE‘j( :gEE
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Wiring for the SZ-V32 type

Determining the wiring pattern to use

1. Depending on how the “Bank Switching Function” (page 38) is used determines which of the four types of wiring patterns is used. “Bank Switching
Function” (page 49)

Pattern (1) Pattern (2) Pattern (3) Pattern (4)
Bank switching Not used Used Used Used
Bank switching Switching through wiring input Switching through wiring input Switching through encoder input
method (single input or binary input) (single input or binary input)
Available Single: 8 banks or less Single: 10 banks or less
number of banks Binary: 16 banks or less Binary: 32 banks or less
Examples of Example 1 (Page 37) Example 2 (Page 38) Example 3 (Page 38) Example 4 (Page 39)
wiring

2. The detailed connection method differs depending on whether the functions below are used or not.
-+ “Select PNP or NPN” (page 46)

+ “Interlock function” (page 47)

- “EDM Function” (page 48)

SZ-V32 wiring example 1

Bank switching Not used
Interlock Not used
EDM Not used

Butim

PNP/NPN wiring example

Safety PLC:  Control systems related to safety.

\
/

E
_ ]

s 3 g 3 3|5
|3 g = 2 S| g =| 3| 5|3 5
HEIRIEIEIE 8l 2| =l | S| &| 5] &| 2| B

=| 3 = S| = | W 3 3 o 3
s13lg|ls|Sl33<|2l2lalale| 3 gLs| 2|2
212 3/3|3|%|3|5|3|S|alal3| x| SE2Els
3| S| 2] 2 2|1 2le| 2|59l 2|33 S| s|z2
213|131 21X 1351 S| 82l f x Sl x <
SI8I 2151312l <| gl o & 2= < 2ES O ¥
ol &<l | 2| | £l 2| 35|l x| el 2| X| 8] 8|lwle
Slo|x| 8|S\ 8|8|a|la|o|E|El2 3 glals|s
Slesls|2|s|ala Sl 3 8l El 5] 8| | 5| B2
s5lele| g 8l Sla|2 3| gla| T 3|3

8 gl 6| g S| g ol 5 3| = &

5 it [CH i
o 35 3
T

Safety-IN

Safety PLC
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SZ-V32 wiring example 2

Bank switching

Bank switching method
Number of banks to used

Interlock

EDM

PNP wiring example

Orange (Bank input B)
Orange/Black (Bank input b)

Pink (Bank input C)

S| -
3| 2
|l 2
x| 5
£l 3
x
23
S
8| =
gl e
| o
[
s
2

Green/Black (AUX output 4)

Brown (+24V)

Blue (OV)

Light Blue (Bank input A)

Used

Switching through wiring input
Single input: 8 or less
Binary input: 16 or less
Used

Used

— K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor

$1: Switch for resetting (N.0.)

PLC: Used for monitoring, not for control systems refated to safety.
$2-1,52-2, 52-3, 524, $2-5, 52-6, S2-7, $2-8: Switch for bank switching
M: 3-phase motor

< . -~
-1 ol o © =
2 = 3| 3| 3 z
£ | <| 8| 8| 8| 2| &
| =| §| 5| 3| £| £| 5| &
5| ol a| & o s| x| 2| <
al @ 2| 3| x| 3| 5| £ =
<l el g 2] 3| gl & =| &
R R Y S S I =1 -
sl <l g 2| x| =| 3| 2 %
=} S = = ] o ] Fl
3| & 5| 5| 8| 5| @] B 2
S|l o 2| g a2 g
o o & 5 B
£ s | | ¢
= K1
S1 K2
S S
22 2.7 28
k1) (k2

PLC

N ouT —
K1 K2 K3

NPN wiring example

Orange (Bank input B)
Orange/Black (Bank input b)

Pink (Bank input C)

Pink/Black (Bank input ¢)

Green (AUX output 3)

Green/Black (AUX output 4)

Brown (+24V)

Blue (OV)

Light Blue (Bank input A)

K1, K2: External device (Safety relay, magnet contactor, etc.)
K3: Solid state contactor

S1: Switch for resetting (N.O.)

PLC: Used for monitoring, not for control systems related to safety.
$2-1,52-2, 523, 524, S2-5, $2-6, S2-7, S2-8: Switch for bank switching
M: 3-phase motor

Light Blue/Black (Bank input a)
Black (OSSD1)
White (0SSD2)
Gray (AUX output 1)
Gray/Black (AUX output 2)
Yellow (Reset input)
Yellow/Black (Bank input D)
Red (EDM input)
Red/Black (Bank input d)

»
»
»

2-2 27 2-8
K1) (K2

38

K1 K2

S$Z-V32 wiring example 3

Bank switching

Bank switching method
Number of banks to used  Single input:

Interlock

EDM

PNP wiring example

Orange (Bank input B)

Orange/Black (Bank input b)
Pink (Bank input C)

24

< —_
5| @
gl s
£l 2
|8
5| =
o5
Zl 8
3|2
gl s
I
gl O
o

s| s
26| 29

Green/Black (Bank input &)

Brown (+24V)

Blue (V)

Used
Switching through wiring input
9,10

Binary input: 17 to 32

Used
Used

K1, K2: External device (Safety relay, magnet contactor, etc.)
K3: Solid state contactor

S1: Switch for resetting (N.O.)

PLC: Used for monitoring, not for control systems related to safety.
$2-1, 522, §2:3, 524, 82:5,

$2:6, 527, 52-8, §2:9, 52-10 : Switch for bank switching

M: 3-phase motor

T _ ~
<| 3 S gl 2 s
Il 2 BEIREE =
2l sl ol S| &8 2| B2 2
gl xl=|a| 3| 5| | g 5|8
S|l §|lalal a| o] sl x| 2=
lala|l2| 3| x| a| 5| £| &
s|Sla|lels|38 8|8
alg|ele|x|Z| L Sa|e
AR IR IEHEIEE
HREIEIRSEIEIRIEIE
Zl3|=|=|8|la|2E|e|a
5|2 ol g S 3
E
5 o 2
E
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K2
S| S
21| 2-2
K1) (K2,

NPN wiring example

Orange (Bank input B)

5
3 —~
2|0
x| 3
£ 3
S| £
Sl
3
5
gl a
@o| X
5} £
2l a
S
[e]
S| S
2-4| 2-5]

< —_
5| @
3|
2ls
|2
= 8
5| =
ol 5
2| &
52
al 8
Sl
€10
o

s| s
26| 29|

Green/Black (Bank input &)

Brown (+24V)

Blue (V)

K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor

S1: Switch for resetting (N.O.)

PLC: Used for monitoring, not for control systems related to safety.
§2-1, 522, $2:3, 524, $2:5,

$2:6, 52-7, 528, 52-9, $2-10 : Switch for bank switching

M: 3-phase motor

Light Blue (Bank input A)
Light Blue/Black (Bank input a)
Black (OSSD1)

White (0SSD2)

Gray (AUX output 1)
Gray/Black (AUX output 2)

Yellow (Reset input)
Yellow/Black (Bank input D)
Red (EDM input)
Red/Black (Bank input d)

K1) (K2

PLC

IN ouT
l K3
K1 K2
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iring example 4

SZ-V32 w

Used

Bank switching

Switching through encoder input

Bank switching method

Interlock
EDM

Used

Used

K1, K2: External device (Safety relay, magnet contactor, etc.)

S1: Switch for resetting (N.O.)

PLC: Used for monitoring, not for control systems related to safety.

$2-1, 52-2, $2-3, $2-4 : Switch for bank switching

M: 3-phase motor

Wiring

(wz indur 1epoou3) yoeig/pey

(Gndur wa3) pey

(V1 Indut 1apoou3) Yoeig/molloA

(indul jo55%) MOIIGA

(zndino Xnv) oeig/keln

(1 ndino xn) Aeso

(2asso) sHum

(1asso) xeig

(e yndur yueg) soeig/enig Wb

PNP wiring example

(v indui yueg) anig Wb

(n0) onig

(Apz+) umoig

(~vz Indur 1epoou) Xor|g/ussID

(- 1ndul Japoous) ussID

(82 Indul Jopoou3) XoeIg/uId

(g1 ¥ndut sepoou3) yuid

(qIndur yueg) soejg/ebues0

(g ndur yueg) sbueig

ouT

IN

PLC

NPN wiring example

K1, K2: External device (Safety relay, magnet contactor, etc.)

PLC: Used for monitoring, not for control systems related to safety.

§2-1,52-2, $2-3, $2-4 : Switch for bank switching

M: 3-phase motor

(vz indur 1epoous) soejg/pey

(ndur wa3) pay

(1 Ind] J5poSUT) YoRIG/MOIPA

(1ndur jesey) mojjex

(zndino xnv) xoeig/kesn

(1 ndino Xnv) Aeso

(zasso) anum

(1ass0) oelg

(&3ndur yueg) Yoeig/ani b

(vndursiueg) anig 46

(n0) onig

(Apz+) umoig

(~vz 1ndu; 18pooUz) Xoelg/ussIS

{~v1, Indur Japoouz) UsaID

(G2 1ndur 15poouT) oergiuid

(g} Induy Jepoou3) yuid

(g ndur yueg) xoejg/ebueio

(g indu yueg) ebueio

K1 K2

1]

outT

IN

PLC

39
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Wiring for the SZ-V32N type

Determining the wiring pattern to use

1. Depending on whether the functions below are used or not determines which of the five types of wiring patterns is used.
-+ “Bank Switching Function” (page 49)

+ “Muting function” (page 55)

Pattern (1) Pattern (2) Pattern (3) Pattern (4) Pattern (5)
Bank switching Not used Not used Used Used Used
o Switching through wiring Switching through wiring L

Bank switching . i . . . . . . Switching through encoder
input (single input or binary | input (single input or binary |

method ) X input
input) input)

Available i .
Single: 8 banks or less Single: 10 banks or less

number of . .
Binary: 16 banks or less Binary: 32 banks or less

banks

Muting Not used Used Not used Not used Not used

Examples or

iring Example 1 (Page 40) Example 2 (Page 41) Example 3 (Page 41) Example 4 (Page 42) Example 5 (Page 42)
wiri

2. The detailed connection method differs depending on whether the functions below are used or not.
-+ “Select PNP or NPN” (page 46)

+ “Interlock function” (page 47)

+ “EDM Function” (page 48)

s

3

@ SZ-V32N wiring example 1
Bank switching Not used
Muting Not used
Interlock Not used
EDM Not used

PNP/NPN wiring example

PLC: Used for monitoring, not for control systems related to safety.
Safety PLC: Control systems related to safety.

= < s S| el =~
B 5| & 3 s| 8 | 3| & 3 =
3l 8| o B| 2| & HE MR R
3l 5| 3| 3| 2| 3| 5 31 2| 5| 8| 8| 3| 7| 5| 8| 2
2l 2| 2| 8| 2| x| &| S| 3| €| | o| 5| x| & 2| €| B
5;3;;3,,92%0:(»::35“52
218 2 2| B2 2| o 5| &Sl el x| o % 8 5
ol 21 S| 8| 2| 2| 2| 2| 3| 2| x| 2| 2| %| 3| & 9 g
elel gl g 2|8l 2gl® 2|38 2|28 &g a
5| S &£ 2| §| @| @ = 2| & > & ¢| 5| 3|l @
S| 3| & @ 2| 2| =| 2| 3| & gl 3
o| § HEBAR L= ol 5| > E| 2 3}
g &) 6| § 3 g ol 5| 5| 3 o
[} a o 2
£
T
N Safety-IN
PLC Safety PLC

40
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SZ-V32N wiring example 2

Bank switching

Muting

Interlock

EDM

PNP wiring example

Orange (Not used)

Orange/Black (Not used)

Pink (Not used)

Pink/Black (Not used)

Green (AUX output 3)

=
x
E)
<
x
8
°
Q
e
&
4
5}

Brown (+24V)

Blue (0V)

Not used (usage not possible)

Used
Not used
Not used

K3: Solid state contactor
S1: Switch for resetting (N.O.)
$3: Switch for override

M: 3-phase motor

<

H & B
<l g Tzl 2
< -3 g
HE AR
Els|s|a|s|35|£]|8|3
=) olal|lg|2a|w|E| 2
£121281%|3|5(3|2| <
£ B
S|E|S|e|x|2|€g|S|3
B < M
BEEEIEEIE RIS
2|1l | ||| 23
D|2/n|2|g|la|2|elg
2 6|3 H
2|5 g 2
25 g

a3 >

$1| s3

, b
L b

PTF &) @@

NPN wiring example

Orange (Not used)

Orange/Black (Not used)

Pink (Not used)

Pink/Black (Not used)

IN ouT ﬁ
K1 K2 ks

PLC

Green (AUX output 3)

Green/Black (AUX output 4(Muting lamp outpt

Brown (+24V)

Blue (0V)

K3: Solid state contactor
$1: Switch for resetting (N.0.)
83: Switch for override

M: 3-phase motor

«

] . =
=l g sl -| 2
- ~| 5| 5| £
HEI AN EEE
SI2|51818|3|5|E 2
22 |lala|3| x| 3| 5| £
s X|ale|s|3]8] 2=
HEIRIEIEIEI TN
2|8 o
o822 |3|8|E| 3
SIS|8|E|2| 8|2 8|3
|2 |3 |g|lo|l|alg
|2 G|z H
S| 5 g 2
-1 3 2

P1] [P2] (1) (k2

IN ouT 4¢
K1 K2 K8

PLC

SZ-V32N wi

Bank switching

Bank switching method
Number of banks to used

Muting
Interlock
EDM

PNP wiring example

K1, K2: External device (Safety relay, magnet contactor, etc.)

PLC: Used for monitoring, not for control systems related to safety.
P1, P2: Muting devices (Photoelectric sensor, etc. PNP output type)
L: Muting lamp (Incandescent lamp or LED lamp)

ing example 3

Used

Switching through wiring input
Single input: 8 or less
Binary input: 16 or less

Not used (usage not possible)
Not used

Not used

% K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor

$1: Switch for resetting (N.0.)

$2-1,52:2, §2-3, 24, $2-5, 52-6, 52-7, S2-8 : Switch for bank switching
PLC: Used for monitoring, not for control systems related to safety.

M: 3-phase motor

g _ 5
= = P 3 5 -
3 s | & | £ N E S
sl 3| 5| B 2| 3 gl g =l 3 35 |3
3 E =
HEEE R HEEBEEEERE R
gl 2| 2| ¥| 3| 2| 3| < £| 5| ol 2| 2| 3| =] 2| g &
Sl G| 2] & < S| S| 2| & o @] 5| x| & | €| &
—_ x = x s = o 5 [+
£ sl ol gl 2 5| x| £| & & Q| @ S| 2| 3| =| ¢
2 S| 2| E| 35| 2| 8| | 3| 2| 3| S| S| 5| £ & & %
= ol Bl 3| 8| S| gl 5|2 5 &l 5| 2 3| % =g s
3 ol sl Sl o §| 5| 8|2 2|2 82 B e B
5 | x| 8| § a| 5| & S S s8] 3| 8l &
S gl s| E| 2| §| 8| °® 2| 2| @ 2| 8 @] 2| 5| 2|3
3 sl 2l & & 5] 5 @ ol F > &
8 g 3 g &
2 S g K1
& S1
A vy
K1 S| s| S| s S| S S S
2-3| 24| 2-5| 2-6 21| 2-2 2-7 2-8
K2 K2
=4
>
Li «Q
IN out
K3

K1 K2

NPN wiring example

K1, K2: External device (Safety relay, magnet contactor, etc.)

PLC: Used for monitoring, not for control systems related to safety.
P1, P2: Muting devices (Photoelectric sensor, etc. NPN output type)
L: Muting lamp (Incandescent lamp or LED lamp)

oea:

K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor

S1: Switch for resetting (N.O.)

$2-1,82:2, 52:3, 524, 52-5, $2:6, 52-7, $2-8 : Switch for bank switching
PLC: Used for monitoring, not for control systems related to safety.

M: 3-phase motor

5 . a
- A 3 5 5 -
3 s | B | £ s E S
sl 3| ~| 2 2| % HE = 5| 5| £ H
s| €] O] £] 3| x| 2 2| 2| =] S| &| B E| 5| £
2l =2 3| % 3| 2| | €| €| 5| 8] 3| 3| 5| & 2| %
— Sl 5| 2l 5 2|28 s| gl & @l al S| x| B 2| E|s
T 2l al S| el 3| X| £| 2 & | @ 2 2| 3| 2| ¥ =| @
g & 3| £ 2| 2| 8| < 5| & 3| S| S| 5| | Y 8%
3 HEIEIEHREHEER R RIEE R
2z ol @ | 8 8| 5| & ol 8| 2| £| 3 2| 3| 8] B 2
< S| sl E| 2| 5 8 Z| 3| = 3| g 2| 2 9| 2|3
] S| gl % & o] 5 2 S| 7 > 4
= S 15 © K1
3 3
3
«© s1
N by
K1 s| s| s| s s| s s s
23| 24| 25| 26| 21| 22 27| 28
P K1) (k2
N ouT
K3

PLC

K1 K2
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SZ-V32N wiring example 4 SZ-V32N wi

Bank switching Used Bank switching Used
Bank switching method Switching through wiring input Bank switching method Switching through encoder input

ing example 5

Number of banks to used  Single input: 9, 10 No. of banks to used (no restrictions)
Binary input: 17 to 32 Muting Not used (usage not possible)
Muting Not used (usage not possible) Interlock Not used

Interlock Not used EDM Not used
EDM Not used

PNP wiring example PNP wiring example
K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor

S1: Switch for resetting (N.O.)

S2-1, 82-2, $2-3, S2-4, 82-5,

$2-6, 82-7, S2-8, S2-9, S2-10 : Switch for bank switching

PLC: Used for monitoring, not for control systems related to safety.

M: 3-phase motor

K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor

S1: Switch for resetting (N.O.)

PLC: Used for monitoring, not for control systems related to safety.
E1, E2: Rotary encoder

$2-1, 522, $2-3, $2+4 : Switch for bank switching

M: 3-phase motor

Green (Bank input E)
Brown (+24V)
Blue (OV)
Black (OSSD1)
White (0SSD2)
Yellow (Reset input)
Red (EDM input)

Green/Black (Bank input &)
Blue (OV)

Pink (Bank input C)

Pink/Black (Bank input )
Gray (AUX output 1)
Red/Black (Bank input d)
Brown (+24V)

Black (OSSD1)

White (OSSD2)
Red/Black (Encoder input 2A)

Light Blue (Bank input A)
Yellow/Black (Bank input D)
Yellow (Reset input)
Red (EDM input)

Gray (AUX output 1)
Yellow/Black (Encoder input 1A)

Orange (Bank input B)
Orange/Black (Bank input b)
Gray/Black (AUX output 2)

Pink (Encoder input 1B)
Green (Encoder input 1A-)

Orange (Bank input B)
Green/Black (Encoder input 2A-)

Light Blue/Black (Bank input a)
Orange/Black (Bank input b)
Pink/Black (Encoder input 2B)
Light Blue (Bank input A)
Gray/Black (AUX output 2)

2

Light Blue/Black (Bank input a)

BuLim
H

IN ouT —l
K1 K2 K3

Bea: —

N ouT —
K1 K2 K3

PLC

NPN wiring example NPN wiring example

K1, K2: External device (Safety relay, magnet contactor, etc.)

K1, K2: External device (Safety relay, magnet contactor, etc.)

K3: Solid state contactor ) K3: Solid state contactor

$1: Switch for resetting (N.0.)

PLC: Used for monitoring, not for control systems related to safety.
E1, E2: Rotary encoder

§2-1, $2-2, S2-3, S2-4 : Switch for bank switching

M: 3-phase motor

$1: Switch for resetting (N.O.)

$2-1, 822, §2:3, 524, $2:5,

$2:6, 527, 52-8, 529, 52-10 : Switch for bank switching

PLC: Used for monitoring, not for control systems related to safety.
M: 3-phase motor

Green (Bank input E)
Brown (+24V)
Blue (OV)

Black (0SSD1)
White (0SSD2)
Yellow (Reset input)

Brown (+24V)
Blue (OV)
Black (OSSD1)
White (0SSD2)
Gray (AUX output 1)
Yellow (Reset input)
Red (EDM input)
Red/Black (Encoder input 2A)

Red (EDM input)
Yellow/Black (Encoder input 1A)

Pink/Black (Bank input c)
Green/Black (Bank input &)
Orange (Bank input B)
Pink (Encoder input 1B)
Green (Encoder input 1A-)
Light Blue (Bank input A)

Gray (AUX output 1)

Pink (Bank input C)
Green/Black (Encoder input 2A-)

Orange (Bank input B)

Orange/Black (Bank input b)
Light Blue (Bank input A)

Gray/Black (AUX output 2)
Yellow/Black (Bank input D)

= Red/Black (Bank input d)
Orange/Black (Bank input b)
Pink/Black (Encoder input 28)

Light Blue/Black (Bank input a)
Gray/Black (AUX output 2)

=

Light Blue/Black (Bank input a)

»
»
»
»
i
»
»
2
»
RSN
» R

3
»
n
o
»
4
I
&

K1) (K2

N [ouT}

K1 K2 K3
PLC
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4-4 Input and Output Circuit

OSSD output circuit (Safety output)

PNP output NPN output

+24V

Main Main
Circuit Circuit

AUX output circuit

Common for both PNP and NPN output

p) 140 +24v
v :

Iy

Main L 50uteut) o
Circuit ; device

Butim

Muting lamp output circuit

NPN output
1« +24V
h. N
3 .
Main
Circuit H
D

*Muting lamp output will always be a NPN output regardless of
PNP/NPN selection.

Input circuit

PNP input NPN input
e I +24V te= +24V
Y, ./
'y =% :
Main : Main : (Input)
Circuit 7 (input) Cirouit :
ov % ov

43
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5. Basic Functions

5-1 OSSD

The OSSD is a safety output for the safety-related part of a machine control
system.

When the SZ-V detects an object (someone or something) in the protection
zone, the OSSD goes to the OFF-state. “Protection zone” (page 17)

OSSD 1/2 is a pair of safety outputs that performs the output in the same
state. Similarly, OSSD 3/4 is also a pair of safety outputs that performs the
output in the same state.

The SZ-V generates self-diagnosis signals on its internal control circuit to
perform diagnostics on the OSSD. These signals periodically force the
OSSD into a temporary OFF-state when the OSSD is in the ON-state (when
the SZ-V detects no objects in the protection zone.).

The internal control circuit receives a feed-back signal (OFF-signal) based on
the self-diagnosis, the SZ-V determines that its OSSD is operating normal. If
the OFF-signal is not returned to the internal control circuit, the SZ-V
determines that there is a problem with the OSSD or wiring and goes to the
error state.

The number of OSSDs available depends on the SZ-V type.

Type ossb1 | ossp2 | ossb3 | 0ssD4
SZ-V04 type O O
SZ-V32 type O
SZ-V32N type O

*For more information about OSSD3/4, see “Multi-OSSD Function”
(page 54).

OSSD operation

Depending on the state of the SZ-V, the state of the OSSD differs.

SZ-V State OSSD state

Starting OFF

Normal ON.

operation However, it turns OFF in the following conditions:

1. A person or object is detected in the protection
zone(s) by any of the scanner heads

2. Areference point is not detected by one of the
scanner heads "’

. The laser off input is ON

. The laser shutdown bank is selected

. Interlock-reset-ready state

. Waiting for bank input state

. During ON-delay

~NOoO o~ w

Error State OFF

Other states | OFF

*1 When multi-OSSD is being used, any scanner head that is linked
with that OSSD.

*2 Other states refers to any of the following states:
+ Waiting for configuration

- Transferring settings

+ Calibrating the window

+ Clearing system configuration information

« Testing AUX output

+ Changing the password

« Initializing

+ Other cases where detection is not performed

\, roint The alert state does not affect the OSSD state

Timing chart for self-diagnosis pulse

ON— —
0ssD1
OFF !

ON—j

0ssD2

[e]
0SsD3

5291

A:50 to 250 ps
B : Approx. 60ms
C C : Approx. 920ms

[+ 3 E -
-

+ For the wiring to a safety-related machine control
system, the output of both OSSD 1 and OSSD 2
must be used by the safety-related machine control
system in order to create a safety system.

- Similarly, the output of both OSSD 3 and OSSD 4
must be used a machine control system if you
assign a function to either OSSD 3 or 4.

- If one OSSD is only wired to a safety-related
machine control system, it results in a significant
harm to the machine operators, including serious
injury or death, due to OSSD malfunction.

DX The devices connected to the OSSD, such as safety
relay or contactor, should not respond to these
temporary, self-diagnostic OFF-signals.

[ [reference ) For the input and output circuit diagram, see “Input and
Output Circuit” (page 43).
5-2 Operation modes

In the SZ-V, two types of operation modes can be chosen from in
accordance with the application.

Operation Standard Mode High Speed Mode
mode (Default Setting)
Advantages * The maximum * The response time can

protection zone can be be faster
large
+ Not easily affected by

suspended matter such

as dust
Disadvantages | * The response time is + The maximum
slower protection zone is

smaller

The size of the maximum protection zone differs
depending on the minimum detectable object settings as
well. “Minimum detectable object” (page 45)
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5-3 Minimum detectable object

The minimum detectable object size can be selected for the SZ-V.
Depending on the minimum detectable object size that is selected, the
maximum configurable distance for the protection zone and warning
zone differs.

*  The settings are configured in the SZ-V Configurator. For details
on the settings procedure, see “Configuring the settings” (page
74).

With faster response time, it is possible to shorten the safety
distance. "Safety Distances” (page 20)

With slower response time, it is possible to decrease the possibility of
the OSSD turning OFF due to dust or ambient light.

- The necessary safety distance varies depending on

Minimum Operation mode: Operation mode:
detectable Standard (Default Setting) High Speed
object Maximum Maximum Maximum Maximum
. protection warning protection warning
size (mm) zone zone zone zone
distance (m) distance (m) distance (m) distance (m)
®20 mm 1.6m 21m 1.1m 15m
©®30 mm 29m 23 m 20m 18 m
®40 mm 4.3 m 24 m 29m 20 m
®50 mm 56m 25m 3.8m 21m
@70 mm 8.4 m 26 m 57m 23 m
®150 mm 8.4m 26 m 57m 23 m

* The settings are configured in the SZ-V Configurator. For details
on the settings procedure, see “Configuring the settings” (page
74).

- The necessary safety distance varies depending on
the minimum detectable object size you specify. The
protection zone must be configured so as to ensure
the safety distance, which has been calculated
according to the laws, regulations, and standards of
the country and region in which the SZ-V is
installed. “Safety Distances” (page 20)

+ If you select the minimum detectable object size of
150 mm, “H” (Height of detection plane) exceeds
1,000 mm. You must select the minimum detectable
object size of 70 mm or less if you want to configure
the area protection (direction of approach parallel to
the protection zone.).

[ [Reference,) Even if an object is smaller than the minimum detectable
object size, it may still be detected; however this is not
guaranteed.

5-4 Response Time and Scan Cycle

The response time of the SZ-V is the time from when an object

(someone or something) enters the protection zone, to when the OSSD
goes to the OFF-state due to the detection of the object. The response

time can be selected by the user.

The response times that can be selected differ based on the following
settings:

+ “Operation modes” (page 44)

+ “Mutual Interference Reduction Function” (page 58)

Response time

the response time you specify. The protection zone
must be configured so as to ensure the safety
distance, which has been calculated according to
the laws, regulations, and standards of the country
and region in which the SZ-V is installed. “Safety
Distances” (page 20)

+ The response time must be 90 ms or less when the

SZ-V is used for the detection for access protection
(trip device using whole-body detection with normal
approach). The SZ-V may not detect the person in
the protection zone if the specified response time is
more than 90 ms.

[Trons,

+ Only one scan cycle can be set for a scanner head. The

protection zone and warning zone response times for a
scanner head can only be chosen from the same scan
cycle.

- Response times can be individually set for the protection

zone and warning zone.

+ When using the multi-OSSD function, response times of

Protection Zone A and Protection Zone B can be set
individually.

+ When using two warning zones, response times of

Warning Zone A and Warning Zone B can be set
individually.

+ When adding scanner heads, the scan cycle for each

scanner head is automatically allocated and cannot be
changed. “Mutual Interference Reduction Function”
(page 58)

Operation mode: Standard Operation mode : High-speed
Default Setting
Scan Scan Scan Scan Scan Scan
cycle A cycle B cycle C cycle A cycle B cycle C
(Default Setting)

160 ms 168 ms 176 ms 80 ms 84 ms 88 ms
240 ms 252 ms 264 ms 120 ms 126 ms 132 ms
320 ms 336 ms 352 ms 160 ms 168 ms 176 ms
400 ms 420 ms 440 ms 200 ms 210 ms 220 ms
480 ms 504 ms 528 ms 240 ms 252 ms 264 ms
560 ms 588 ms 616 ms 280 ms 294 ms 308 ms
640 ms 672 ms 704 ms 320 ms 336 ms 352 ms
720 ms 756 ms 792 ms 360 ms 378 ms 396 ms
800 ms 840 ms 880 ms 400 ms 420 ms 440 ms
880 ms 924 ms 968 ms 440 ms 462 ms 484 ms
960 ms 1008 ms 1056 ms 480 ms 504 ms 528 ms
1040 ms 1092 ms 1144 ms 520 ms 546 ms 572 ms
1120 ms 1176 ms 1232 ms 560 ms 588 ms 616 ms
1200 ms 1260 ms 1320 ms 600 ms 630 ms 660 ms
1280 ms 1344 ms 1408 ms 640 ms 672 ms 704 ms

- SZ-V Series User’s Manual - 45

suoljoung oiseg




v}
o
@
B
m
c
F]
o
=
o
3
o

5-5 Select PNP or NPN

The input and output circuit polarity can be selected from NPN or PNP.
+ Not configured (default setting), PNP, NPN

*The settings are configured in the SZ-V Configurator. For details on
the settings procedure, see “Configuring the settings” (page 74).

5-6 AUX Output
AUX outputs are outputs that can inform the user of the SZ-V

operations. The number of available AUX outputs and application
functions vary based on the model.

Maximum AUX output count

.

If you selected PNP/NPN select for PNP, do not
cause short-circuit between the OSSD and +24V.
Otherwise, OSSDs keep staying at the ON-state and
it causes a dangerous situation.
If you selected PNP/NPN select for PNP, be sure to
connect the load between the OSSD and 0 V to avoid
a dangerous situation. If the load is incorrectly
connected between the OSSD and +24YV, the logic of
OSSD operation will be reversed, and then OSSD
will turn to the ON-state when the SZ-V detects an
object in the specified protection zone. This is a
dangerous situation.
If you selected PNP/NPN select for NPN, do not
cause short-circuit between the OSSD and 0V.
Otherwise, OSSDs keep staying at the ON-state and
it causes a dangerous situation.
If you selected PNP/NPN select for NPN, be sure to
connect the load between the OSSD and +24V to
avoid a dangerous situation. If the load is incorrectly
connected between the OSSD and 0 V, the logic of
OSSD operation will be reversed, and then OSSD
will turn to the ON-state when the SZ-V detects an
object in the specified protection zone. This is a
dangerous situation.

.

.

.

SZ-V04 type SZ-V32 type SZ-V32N type

N . .
umber of AUX 6 4 4
outputs

Depending on the combination of functions that are used, the number
of AUX outputs can vary.

Functions assigned to AUX outputs

= You cannot use SZ-V if PNP/NPN selection is set to
“Not configured”. Make sure to select either “PNP” or
“NPN”.

For details about each function, see the relevant reference page.

SZ-Vo4 SZ-Vv32 | Sz-v32
type type N type
Not used (@] O @)
. . *q

State information output o o o
(Page 60)
Error output

o (@) @)
(Page 64)
Alert output

O ©) ©)
(Page 64)
Error or alert output

(e} (@) @)
(Page 64)
Muted or override condition output o o
(Page 56)
Muti 2

uting lamp output o _ o

(Page 56)
OSSD state output o o o
(Page 61)
Detection in the protection zone output

O ©) ©)
(Page 65)
Detection in the warning zone output o o o
(Page 65)
Interlock-Reset-Ready Output o o o
(Page 66)
E

ncoder error output _ o o

(Page 64)
Transition to Normal Operation Output ) o o
(Page 66)

*1 The state information output uses two outputs: AUX 1 and AUX 2.
AUX 3 through 6 cannot be used for the state information output.

*2 For the muting lamp output, the SZ-V04 type uses AUX 6 and the
SZ-V32N type uses AUX 4. Any of other AUX outputs cannot be used
for the muting lamp output.

The AUX output is not allowed to be used as a safety
output for safety-related control systems. Usage of
this function as safety output could result in the
significant harm to the machine operators, including
serious injury or death.

[ [Reference )+ In the following states, the AUX outputs are forcibly set
to OFF (state of high impedance).
- Starting
+ Waiting for configuration
+ Transferring settings
+ Calibrating the window
+ Clearing system configuration information
+ Changing the password
+ For the input and output circuit diagrams, see “Input and
Output Circuit” (page 43).
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5-7 Interlock function

Interlock is a function that prevents the OSSD from automatically going
into the ON-state from the OFF-state. This prevents the unintended
start-up and/or the unintended restart of the machine if the interlock is
applied to the SZ-V. It is necessary to perform the reset operation in
order for the SZ-V to go back to normal operation from the interlock
condition. To use the interlock function, configure the interlock function
settings in the SZ-V Configurator and connect a reset switch to the
reset input terminal.

*For details on wiring, see “Wiring” (page 30).

*The settings are configured in the SZ-V Configurator. For details on
the settings procedure, see “Configuring the settings” (page 74).

When you are using the Multi-OSSD function, you can
configure the interlock function for both OSSD 1/2 and
OSSD 3/4. “Multi-OSSD Function” (page 54)

Interlock

For the interlock function settings, select from the following three
variations:

At start-up At restart Notes
Automatic Automatic Default Setting
Manual Automatic

Manual Manual

In this manual, start-up and restart refer to the following.
Start-up:
+ At start-up (when the power is supplied, after the SZ-V loads and
the machine transitions to normal operation),
+ When the SZ-V is restored from an error state through a reset
operation,
+ When configuration is completed with the SZ-V Configurator.
Restart:
+ When the OSSD goes back to the ON-state from the OFF-state,
except for start-up

Here, Automatic and Manual refer to the following operations:
Automatic:

The OSSD goes to the ON-state automatically if the SZ-V detects no
object in the protection zone at start-up or during restart.

Manual:

The OSSD keeps the OFF-state at start-up or during restart (interlock
state).

B Terminating the interlock state

It is necessary to perform a reset operation when the SZ-V detects no
object in the protection zone, in order for the machine to start operation.
After the reset operation, the OSSD goes to the ON-state, and then the
interlock state is disabled.

B Timing chart
Detect no
object

Sz-v
Detect object

ON

Reset input

OFF

100 ms min.

ON

Interlock condition

0SsD

OFF

<!

100 ms max.

- Be sure to absolutely confirm that there is nobody in
the hazardous zone before the interlock condition is
terminated (i.e. the machine system restarts) by the
interlock reset mechanism. Failure to follow this
warning may result in a significant harm to the
machine operators, including serious injury or

death.

+ If you set the interlock function to
"Automatic/Automatic”, you must prevent
unintended start-up/restart and ensure the safety
with machine control system except for the SZ-V.

- Make sure that the reset input does not short-circuit
to other inputs or outputs.

\ pront How to use automatic and manual restart
appropriately:

+ Automatic: This mode is used for machines where
nobody can enter or approach the hazardous area
by simply passing through the protection zone, or if
the safety-related part of the control system other
than the SZ-V, such as a safety relay unit, can
ensure the safety with other means.

Manual: Unexpected or unintended start-up of the
machine or system can/should be prevented.
Prevents automatic restart of the machine even if a
person or object leaves the SZ-V protection zone. In
both cases, the machine can be started with a start
switch or the likes after a safety check is complete.

[ [Reference ]+ The OSSD keeps the OFF-state during an error state

regardless of the configuration of the interlock function.
“Troubleshooting” (page 130)

+ When using the interlock function (if the start or restart
mode is set to "Manual/Automatic” or "Manual/Manual"),
some functions are no longer available.

“Functions That Cannot Be Set Together” (page 141)

ON-delay

The time from when the object detected by the SZ-V is removed from
the protection zone and when the OSSD goes back to the ON-state.
This ON-delay time can be set from 2 seconds to 60 seconds in one
second increments (default setting: 2 seconds).

However, if the ON-delay function is not used, the OSSD goes back to
the ON-state after passing the response time (OFF to ON). “Response
Time and Scan Cycle” (page 45)

H Timing chart

Detect no object

Sz-v

Detect object

ON

0sSD
OFF

<>

Response time (ON to OFF) Response time (Off to ON) + ON-delay time

[ [Reference ]+ The ON-delay does not work if the OSSD goes back to

the ON-state due to the termination of the laser off input.
“Operation Check Function” (page 57)

+ The ON-delay does not work if the OSSD goes back to
the ON-state due to the override input. “Override
function” (page 56)
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5-8 Monitoring External Devices (EDM
Function)

The SZ-V can monitor the state of external devices, such as a safety
relay or contactors that are connected to the OSSD, in order to detect
the failure of the external device. This monitoring function is called the
EDM function.

To use the EDM function, wiring between the SZ-V and the N.C.
(Normally Closed) contacts of the external device(s) must be performed
according to the following diagrams.

The EDM input must be open-circuited if EDM is not applied to the SZ-V.
If wiring is incorrectly performed, "Unused Wire error" occurs on the
SZ-V.

When PNP is set When NPN is set

G 140 +24V
H External device 1 i
x H = T i Short-circuit current:
A External device 2 A oA
Main circuit 5 Main circuit 5
L i Short-circuit current: : emal device 1
= i 10mA xternal device 2
. 0 ov

m

M

Default setting: "Not used"

Timing chart
Detect no object
SZ-v
Detect object
w
Q
o,
o ON
m Error condition
c 0ssD e
3 OFF
Q
= s s
<) Response time Response time
> (ON to OFF) (OFF to ON)
»
ON
EDM
OFF
Tolerance time’ or Tolerance time’
less or more

(1) The SZ-V continues normal operation because the SZ-V detects
the operation of an external device within the tolerance time” after
the operation of OSSD 1/2 (ON to OFF).

(2) The SZ-V detects an error on the external device and generates
the error state of "EDM error", because the SZ-V does not detect
the operation of external device within the tolerance time.
“Troubleshooting” (page 130)

* The EDM tolerance time can be changed in the SZ-V Configurator.

For details of the settings procedure, see “Configuring the settings”

(page 74).

- 0.15 seconds, 0.3 seconds (default setting), 0.6 seconds, and 3
seconds

» When OSSD3/4 are enabled, EDM can also be applied
to OSSD 3/4. “Multi-OSSD Function” (page 54)
+ For more details about the EDM error, see “Error State”
(page 130).
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6. Advanced Functions

6-1 Switching Protection Zones
(Bank Switching Function)

The number of zones can be set in the SZ-V. The bank switching
function is a function that can switch a set of warning and protection
zones (Bank) according to external inputs (bank inputs).

The bank refers to a combination of protection zone, warning zone and
reference points.

When multiple scanner heads are used, protection zones, warning
zones, and reference points can be set for each scanner head.

Bank switching methods

Details on the bank switching methods

Switching through wiring input (single input)

Banks are switched based on the signal state (ON/OFF) of the bank
input wires. As shown in the following table, it is possible to switch from
bank 0 to bank 9 according to the signal combination of bank inputs
(bank input A to E and bank inputs a to e).

*For details on wiring, see “Wiring” (page 30).

Bank input

A a B b C c D d E e

Bank0 | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

Bank1 | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF

Bank2 | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF | OFF

Bank3 | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF | OFF

Bank4 | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF | OFF

Bank5 | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF | OFF

The following three bank switching methods are available:
+ Switching through wiring inputs (single input)
+ Switching through wiring inputs (binary input)
+ Switching through rotary encoder inputs (encoder input)

Number of configurable banks

The maximum number of configurable banks, and the number of
protection and warning zones configurable per bank varies depending
on the model of Display unit that is used and the functions used.

+ “Multi-OSSD Function” (page 54)

+ “Independent bank switching” (page 54)

+ The maximum number of banks and zones for the SZ-V04 type

Bank6 | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF | OFF

Bank7 | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF | OFF

Bank8 | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON | OFF

Bank9 | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | OFF | ON

[ [reference ]+ When using single input with the SZ-V04 type, the maximum

number of configurable banks is 4. Banks 4 to 9 cannot be
used.

+ When using independent bank switching with the SZ-V04
type, the bank switching method differs. “Independent bank
switching” (page 54)

+ To use more than 11 banks with the SZ-V32 type or the
SZ-V32N type, single input cannot be used. Binary input
switching should be used.

+ The SZ-V does not start operation if the signal combination of
bank inputs is different from the combinations shown above

at start-up, because the SZ-V goes to the state of "Waiting for
bank input". The SZ-V starts operation automatically if the
signal combination of bank inputs is the same as one of the
combinations shown above.

Bank Maximum Per bank
. I no. of No. of No. of
Functions smgtcl?:;g configurable protection warning
banks zones zones
Not used S.lngle 4 1 2
Binary 4 1 2
Multi-OSSD Single 2 2 2
function Binary 4 2 2
Multi-OSSD
Independent ) B 2 o
bank Single 2 2 2
switching

*1 Two banks are configurable for both OSSD 1/2 and OSSD 3/4
*2 One protection zone and one warning zone is available for both
OSSD 1/2 and OSSD 3/4. “Independent bank switching” (page 54)

+ The maximum number of banks and zones for the SZ-V32 type and
SZ-V32N type

Maximum Per bank
Bank switching method con?i‘;.u?';ble prytz.c?ifon w':l(:ﬁi(:\fg
banks zones zones
Single input 10 1 2
Binary 32 1 2
Encoder 32" 1 2

*1 A combination of a 4-bank wire switching (single input) and an
8-velocity range.

Banks can be switched according to the signal combination of bank
inputs (ON/OFF state combination). Appropriate protection zones can
be selected by configuring the SZ-V to switch the banks corresponding
to the hazard and/or hazardous area.

Someone may be able to approach the hazard and/or
hazardous area without passing through the SZ-V
protection zone if the bank switching is performed at

unintended timing. Therefore, you must perform the
risk assessment on your own responsibility, taking
into account the bank transition time, in order to
establish the appropriate control system for bank
switching.

[ [reference,) By designating one bank as the “laser shutdown bank” it is
possible to stop the SZ-V laser and control the standby
state when this bank is selected. “Operation Check
Function” (page 57)

« If the signal combination of bank inputs is different from the
combination shown above during normal operation, the SZ-V
changes to "Bank input error."

+ Bank switching must be performed according to the bank
transition time specified in the SZ-V Configurator. The SZ-V
goes to the error state of "Bank error" if the time does not
meet the specified bank transition time.

« For details on the error state, see “Error State” (page 130).

« Individually insulate any bank inputs that are not used.

\, pront Here, start-up refers to the following:

+ At start-up (when the power is supplied after SZ-V
loading and the machine transitions to normal
operation),

+ When the SZ-V is restored from error state through a
reset operation,

+ When configuration is completed with the SZ-V
Configurator.

H Timing chart

ON—

Bank input A
OFF

ON ‘
OFF ——

Bank input a

Bank input B

ON ‘ [
Bank input b

Valid bank 0

8
8
8
g
()

il Tt

Detect no object
szv
Detect object

Resetinput N

OFF

100 ms max.
Error
oN condition;

0ssD
OFF

1 sec max. Response time
(ON to OFF)
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+ T1 is sum of the following parameters:

+ Bank transition time

+ Scan cycle (80ms for standard mode, 40ms for High
speed mode)

+ Communication overhead (15ms)

+ Bank transition time can be selected from the following:

0.02/0.05/0.1 (default setting)/0.25/0.5/1/2.5/5 (seconds)

+ If the bank switching function is used for types which the

muting function is available (SZ-V04 type and SZ-V32N
type), the muting function cannot be used.

Switching through wiring input (binary input)
Banks are switched based on the signal state (ON/OFF) of the bank
input wires. As shown in the following table, it is possible to switch from
bank 0 to bank 31 according to the signal combination of bank inputs
(bank inputs A to E and bank inputs a to e).

2 For details on wiring, see “Wiring” (page 30).

Bank input
A B C D E a b c d e
Bank 0 OFF | OFF | OFF | OFF | OFF ON ON ON ON ON
Bank 1 ON OFF | OFF | OFF | OFF | OFF ON ON ON ON
Bank 2 OFF ON OFF | OFF | OFF ON OFF ON ON ON
Bank 3 ON ON OFF | OFF | OFF | OFF | OFF ON ON ON
Bank 4 OFF | OFF ON OFF | OFF ON ON OFF ON ON
Bank 5 ON | OFF | ON | OFF | OFF | OFF | ON | OFF | ON ON
Bank 6 OFF ON ON OFF | OFF ON OFF | OFF ON ON
Bank 7 ON ON ON OFF | OFF | OFF | OFF | OFF ON ON
Bank 8 OFF | OFF | OFF ON OFF ON ON ON OFF ON
Bank 9 ON | OFF | OFF | ON | OFF | OFF | ON ON | OFF | ON
Bank 10 OFF ON OFF ON OFF ON OFF ON OFF ON
Bank 11 ON ON OFF ON OFF | OFF | OFF ON OFF ON
Bank 12 OFF | OFF ON ON OFF ON ON OFF | OFF ON
Bank 13 ON OFF ON ON OFF | OFF ON OFF | OFF ON
Bank 14 OFF ON ON ON OFF ON OFF | OFF | OFF ON
Bank 15 ON ON ON ON OFF | OFF | OFF | OFF | OFF ON
Bank 16 OFF | OFF | OFF | OFF | ON ON ON ON ON | OFF
Bank 17 ON OFF | OFF | OFF ON OFF ON ON ON OFF
Bank 18 OFF | ON | OFF | OFF | ON ON | OFF | ON ON | OFF
Bank 19 ON ON OFF | OFF ON OFF | OFF ON ON OFF
Bank 20 OFF | OFF | ON | OFF | ON ON ON | OFF | ON | OFF
Bank 21 ON OFF ON OFF ON OFF ON OFF ON OFF
Bank 22 OFF ON ON OFF ON ON OFF | OFF ON OFF
Bank 23 ON ON ON OFF ON OFF | OFF | OFF ON OFF
Bank 24 OFF | OFF | OFF ON ON ON ON ON OFF | OFF
Bank 25 ON OFF | OFF ON ON OFF ON ON OFF | OFF
Bank 26 OFF ON OFF ON ON ON OFF ON OFF | OFF
Bank 27 ON ON OFF ON ON OFF | OFF ON OFF | OFF
Bank 28 OFF | OFF ON ON ON ON ON OFF | OFF | OFF
Bank 29 ON | OFF | ON ON ON | OFF | ON | OFF | OFF | OFF
Bank 30 OFF ON ON ON ON ON OFF | OFF | OFF | OFF
Bank 31 ON ON ON ON ON | OFF | OFF | OFF | OFF | OFF
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+ Bank No. is represented with binary code consisting of the

signal combination of bank inputs A, B, C, D, and E. For
bank inputs a, b, ¢, d, and e, these are inverted signals from
bank inputs A, B, C, D, and E.

+ The SZ-V does not start operation if the signal combination

of bank inputs is different from the combinations shown
above at start-up, because the SZ-V goes to a state of
"Waiting for bank input". The SZ-V starts operation
automatically if the signal combination of bank inputs is the
same as one of the combinations shown above. If the signal
combination of bank inputs is different from the combination
shown above during normal operation, the SZ-V changes to
"Bank input error."

+ Bank switching must be performed according to the bank

transition time was specified through the SZ-V Configurator.
The SZ-V goes to the error state of "Bank error" if the time
does not meet the specified bank transition time.

+ When using binary inputs with the SZ-V04 type, the

maximum number of configurable banks is 4. Banks 4 to 31
cannot be used.

+ If the total number of banks is 16 or less (that is, when bank

0 to bank 15 are enabled), the SZ-V does not check the
state of bank input E and bank input e because they are not
related to bank switching.

+ If the total number of banks is 8 or less (that is, when bank 0

to bank 7 are enabled), the SZ-V does not check the state
of bank input D/E and bank input d/e because they are not
related to bank switching.

+ If the total number of banks is 4 or less (that is, when bank 0

to bank 3 are enabled), the SZ-V does not check the state
of bank input C, D, E and bank input c, d, e because they
are not related to bank switching.

+ If the total number of banks is 2 or less (that is, when bank 0

to bank 1 are enabled), the SZ-V does not check the state
of bank input B, C, D, E and bank input b, ¢, d, e because
they are not related to bank switching.

+ For details on the error state, see “Error State” (page 130).
+ Individually insulate any bank inputs that are not used.

\,  Point

Start-up refers to the following:
- At start-up (SZ-V loading completes after power is

supplied and the machine transitions to normal
operation),

+ When the SZ-V is restored from an error state through

a reset operation,

+ When configuration is completed with the SZ-V

Configurator.

B Timing chart

Bank input A

Bank input a

Bank input B

Bank input b

Bank input C

Bank input ¢

Bank input D

Bank input d

Valid bank

Detect no object

SzZ-v

Detect object

0ssD

[Tretrons,

ON
OFF ‘

ON 7
OFF
ON J
OFF
ON ———
OFF ‘
ON

OFF
ON

OFF
oN

OFF
ON

OFF

\;:

—

ON Error condition
OFF e

+ T1 is sum of the following parameters:

+ Bank transition time

+ Scan cycle (80ms for standard mode, 40ms for High
speed mode)

+ Communication overhead (15ms)

+ The bank transition time can be selected from the

following:
0.02/0.05/0.1 (default setting)/0.25/0.5/1/2.5/5 (seconds)

+ If the bank switching function is used on types which the

muting function is available (SZ-V04 type and SZ-V32N
type), the muting function cannot be used.
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Switching through rotary encoder input (encoder input) H Timing chart

This is a function that is available when encoders are connected to the Bankinputh ONJ
SZ-V. Zones can be switched in accordance with velocity information OFF
received from two independent encoders. The velocity range (velocity
bank) is configurable in 8 stages. S
By combining single input wiring inputs, it is possible to switch between
up to 4 wiring banks.
With combination of 8 velocity banks and 4 wiring banks, it is possible oN
to switch between maximum 32 banks. -
A ON OFF OFF OFF
B a OFF ON OFF OFF on
Wiring bank B OFF OFF ON OFF Bankinputt (
b OFF OFF OFF ON
Velocity range1 Bank0 Bank8 Bank16 Bank24
Velocity range2 Bank1 Bank9 Bank17 Bank25 Sr;f:rgceilccgga;\? sreea®
Velocity range3 Bank2 Bank10 Bank18 Bank26 Speedh
Velocity range4 Bank3 Bank11 Bank19 Bank27 o
Velocity bank
Velocity range5 Bank4 Bank12 Bank20 Bank28
Velocity range6 Bank5 Bank13 Bank21 Bank29 sa?:rggzlgggaetreg Speea®
Velocity range7 Bank6 Bank14 Bank22 Bank30 SpeedA
Velocity range8 Bank7 Bank15 Bank23 Bank31 0
Encoders must meet the following conditions: Valid bank 8 <I C 2 %
- Power voltage of DC 24 V - e e =
« Arotary encoder that has A and B phase, as well as an A- output (A oz Detectnocbiect
phase inverse output) Detect object
+ Complimentary output osso Error condition
+ Maximum pulse frequency: 100 kHz oFF .
The settings can be configured as follows in accordance with the type « T1is sum of the following parameters:
of encoder that is used and the application: - Bank transition time
Encoder Velocity Setting + 510 100 (pulses/mm) - Scan cycle (80ms for standard mode, 40ms for High speed mode)
(Number of pulses per 1Imm of | « Default: 5 (pulses/mm) - Communication overhead (15ms) >
AGYV travel) - The bank transition time can be selected from the following: g’
Allowable Variation + 0to45% 0.02/0.05/0.1 (default setting)/0.25/0.5/1/2.5/5 (seconds) 3
- Default: 25% - T2 is sum of the following parameters: 8
Maximum Variation Time +10s - Encoder velocity recognition time (72ms) Ly
+ 30 s (default) - Scan cycle (80ms for standard mode, 40ms for High speed mode) a
+ 1 min - Communication overhead (15ms) g'
For details on each setting, see “Encoder settings” (page 76). « T3 depends on type of error: n

- Encoder Mismatch Error: Maximum variation time
- Error related to one encoder only: 400ms
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« When the velocity of the two encoders is not the same,

.

.

the higher velocity is used as the determined velocity.

It is possible to receive an output for an encoder error.
“Encoder error output” (page 64)

For the SZ-V04 type, encoder input switching cannot be
selected.

If the bank switching function is used on the SZ-V32N
type, the muting function cannot be used.

During normal operation, the SZ-V results in an error if
one of the following conditions is met.

1. The encoder velocity exceeds the set velocity
range.

2. Aninput is received that exceeds the maximum
pulse frequency (100 kHz).

3. The velocity difference between the two encoders is
more than the allowable variation and exceeds the
maximum variation time.

4. The encoder velocity is zero and one of the
following mismatches is detected:

a. Encoder input 1A and 1A- mismatch

b. Encoder input 2A and 2A- mismatch
The direction of rotation of two encoders must be same,
when AGV is moving. If encoders are used in an
application where the direction of rotation of two encoders
are different, wiring needs to be adjusted like the example
below.

Two encoders are rotated in the same direction.

Yellow/Black (Encoder input 1A) A
’ B
Pink (Encoder input 1B) Encoder 1
A
j Green (Encoder input 1A-) .
= Red/Black (Encoder input 2A) A
B
Pink/Black (Encoder input 2B) Encoder 2
A
Green/Black (Encoder input 2A-) -

Yellow/Black (Encoder input 1A)

Pink (Encoder input 18) Encoder 1

Green (Encoder input 1A-)

Red/Black (Encoder input 2A)
Pink/Black (Encoder input 2B)

Green/Black (Encoder input 2A-)

Encoder 2

B Number of pulses per 1mm of AGV travel
Calculation method
P = p/(r x Dagv X m)

P: Number of pulses per 1mm move of AGV [pulses/mm]
p: Number of pulses per one rotation of encoder [pulses]

r: Number of AGV tire rotations per one rotation of encoder
Dacv: Diameter of AGV tire [mm]

Calculation example
When using a friction wheel attached to an encoder.
Dy: Diameter of friction wheel [mm]

Friction wheel : Diameter Ds [mm]

Tire of AVG:
Diameter Dayc [mm]

p = 1000 [pulses] Number of pulses per one rotation of encoder
Dagv = 450 [mm] Diameter of AGV tire

Ds = 54 [mm] Diameter of friction wheel

r = Dd/Dacv = 54/450 = 0.12 Number of AGV tire rotation per one

rotation of encoder

Number of pulses per 1mm move of AGV
P = p/(r x Dagv x ®) = 1000/(0.12 x 450 x 1) = 5.9 [pulses/mm]

If the object to be detected moves perpendicular to the
detection plane, SZ-V cannot detect the object moving
at speed over 1.6m/s, regardless of the encoder setting.
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6-2 Monitoring the Zone Switching Sequence
(Bank Sequence Monitoring Function)

The SZ-V can monitor the sequence of bank switching so that the
OSSD goes to the OFF-state due to an error state if the SZ-V detects a
signal combination of bank inputs in an unexpected sequence. This
prevents machine operation with an unintended protection zone
selected through the use of the bank sequence monitoring.

For each bank, 3 bank numbers can be assigned to follow. The SZ-V
goes to the error state of "Bank sequence error” if the bank number
indicated by the signal combination of bank inputs is different from the
specified bank number that is to be followed under the bank sequence
monitoring function.

KEYENCE Corporation strongly recommends enabling the bank
sequence monitoring function to specify the proper bank sequence for
the machine application.

*The settings are configured in the SZ-V Configurator. For details on
the settings procedure, see “Configuring the settings” (page 74).

<Application example>

When the AGV which mounts the SZ-V moves a certain pth as shown in
the following figure, the SZ-V can switch the bank in the following
sequence, bank 1 = bank 2 — bank 3 — bank 1.

The AGV can stop because the SZ-V goes to the error state of “Bank
sequence error” if the bank number indicated by the signal combination
of bank inputs is different from the specified bank number that is to be
followed under the bank sequence monitoring function.

SZV Bank1

Bank 2

suoI}duUN4 pasueApY

Bank 3 Bank 1

[ [Reference;) For details on the error state, see “Error State” (page 130).
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When using the multi-OSSD function, it is possible to set two
independent protection zones for one scanner head.

The two protection zones are called Protection Zone A and Protection
Zone B. OSSD 1/2 goes to the OFF-state if the SZ-V detects an object
in protection zone A. OSSD 3/4 goes to the OFF-state if the SZ-V
detects an object in protection zone B. “Protection zone” (page 17)

*  The settings are configured in the SZ-V Configurator. For details
of the settings procedure, see “Configuring the settings” (page
74).

When adding more scanner heads, it is possible to assign each
scanner head a protection zone for OSSD 1/2 and OSSD 3/4.
“OSSD output selection” (page 75)

Independently switching two zones (Independent bank

switching)

The independent bank switching function can be used in combination

with the bank switching function.

“Bank Switching Function” (page 49)

Normally when the bank switching function is used, the protection zone
for OSSD 1/2 (Protection Zone A) and the protection zone for OSSD
3/4 (Protection Zone B) switch at the same time. However, if the
independent bank switching function is used, Protection Zone A and

-
AR,

'
[}

*  The settings are configured in the SZ-V Configurator. For details
on the settings procedure, see “Configuring the settings” (page

If you control two hazard sources independently, you
must fully consider the SZ-V installation position and
orientation. If there is unprotected space where the
operator can approach into the hazardous area, you
must take additional countermeasure against the

hazard.

74).
0OSsD 1/2 OSSD 3/4 Bank input
Protection Protection
A B b
zone A zone B
Bank 0 -
Bank 1 -
- Bank 0
o Bank 1

[ [Reference ) * Even when using the multi-OSSD function, maximum
number of warning zones is two.
+ To switch the protection zone for OSSD 1/2 (Protection
Zone A) and the protection zone for OSSD 3/4
(Protection Zone B) at different times, use the
independent bank switching function. “Independent
bank switching” (page 54)

H Timing cha
ON

Bank input A
OFF

ON
Bank input a

OFF
ON

Bank input B

Bank input b

Valid bank
(0SsD1/2)

T

T

Error state

T

T

Sz-v Detect no object
Protection .
Zon6A Detect object
ON
0ssD1/2
OFF
Valid bank
(0SSD3/4) 0
Sz-v Detect no object

Protection

z0ne B Detect object

ON

0SSD3/4
OFF

Error state

Certain functions cannot be used at the same as the
independent bank switching function.
“Functions That Cannot Be Set Together” (page 141)
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6-4 Temporarily Disabling the Safety
Function

The SZ-V04 type and the SZ-V32N type have a function that can

temporarily disable the safety function when specific conditions are met.

While the specific signals, which fulfill that condition, are activated, the
OSSD keeps the ON-state even if the SZ-V detects something or
someone in the protection zone, or if the SZ-V detects a change of
position monitored through the reference points monitoring function.

The conditions, SZ-V settings, peripheral devices, and
the installation of those devices in order to disable the
SZ-V safety function must fulfill the conditions specified
in this user's manual as well as the requirements of the
laws, rules, regulations, and standards in the country or
region in which the SZ-V and those devices are used.
Failure to follow this warning may result in a significant
harm to the machine operators, including serious injury

Configuring muting conditions

The settings can be configured as follows in accordance with the
application:

Sequence of
muting inputs

+ Muting input 1 to Muting input 2 fixed (default)
+ Muting input 2 to Muting input 1 fixed
+ Not specified

Time period + 0.04 to 3.0 (default)
between + 0.04t05.0

muting inputs | + 0.04 to 10.0

- 0.04 to (not specified)

Maximum « Approx. 1 minute
muting period | + Approx. 5 minutes (Default)
of time + Approx. 10 minute

- Not specified

or death.

[ Reference ) * The state of suspension of safety function can be
checked through the muting indicator and AUX output
signal. The configuration of AUX outputs is necessary to
check the state of suspension through AUX output
signals.

+ Checking through a PLC:
“Muted or override condition output” (page 56)
+ Checking an indicator light or lamp:
“Muting lamp output” (page 56)
+ Certain functions cannot be used if the muting function
is used. “Functions That Cannot Be Set Together” (page
141)

Temporarily disabling the safety function (Muting function)

A muting zone can be configured anywhere in the protection zone. The
SZ-V goes to the muted condition when the conditions for initiation of
muting are fulfilled. The OSSD keeps the ON-state even if the SZ-V
detects an object in the muting zone.

(Even if the conditions for initiation of muting are fulfilled, the OSSD
goes to the OFF-state when the SZ-V detects an object in the
protection zone where the muting zone is not configured.)

For example, it is not necessary to stop the machine when an AGV
enters the hazardous area by configuring the muting zone in the
protection zone where the AGV would pass through.

The muting input terminals on the SZ-V must be connected to muting
devices to use the muting function.

Restrictions on the muting device

+ Output must be N.O. (normally open)

+ Must be a contact output or PNP/NPN output which corresponds to
the settings selected in the selection of PNP or NPN.

+ Do not use one muting device with multiple outputs in place of two or
more muting devices (always one output for one device).

- If the muting device has a timer function that can adjust the output
timing, do not use that function.

Conditions for initiation of muting

Muted condition is initiated if all of the following conditions are met.

1. Muting inputs go to the ON-state within the specified sequence
and within the specified time between them.

2. The SZ-V detects no objects in the protection zone.

3. The OSSD is in the ON-state.

Conditions for termination of muting

The muted condition is terminated if one of the following conditions is

met:

1. Either of muting inputs go to the OFF-state for more than 0.015
sec.

2. The SZ-V goes into an error state.

3. The laser off input goes to the ON-state ("Operation Check
Function” (page 57)).

4. The power supply is interrupted.

5. The maximum muting period of time has passed.

H Timing chart

ON
Muting input 1 U
OFF —! L

[
I

—r—
15 ms max.

ON !
Muting input 2 i U
OFF —— —

T e
—

15 ms max.

Muted condition

T2

Not Muted condition —————

120 ms max.; 120 ms max.

ON
Muting lamp output
OFF

Detect no object
szv
Detect object

ON

0SsD

R oms SN
T1: Time period between muting inputs (default: 0.04 to 3s)
Configurable from SZ-V Configurator.

T2: Maximum muting period of time (default: 5 min) Configurable from
SZ-V Configurator.

The responsible personnel must perform the risk
assessment based on the machine application in
order to appropriately determine the risk if "Not
specified" is selected for the maximum muting period
of time. Moreover, based on this result, enact
additional safeguards if necessary. Failure to follow
this warning may result in a significant harm to the

machine operators, including serious injury or death.

\. ront Consider the potential danger due to the muting
sensor unexpectedly failing. Also, note the following
when “Not specified” is selected for both the
maximum muting period and time between muting
inputs.

+ If the time between muting inputs exceeds 3
seconds, the muting state will be terminated
approximately 5 minutes later. (If the time between
muting inputs is within 3 seconds, the muting state
continues and is unlimited as per the settings.)

[ [Reference ) Upon start up, the SZ-V starts from the muting terminated
state regardless of the muting input state. The SZ-V is
unable to power on into a muted state.
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Restarting after a suspended disabled state (Override
function)

Displaying the disabled state

With the safety function temporarily disabled by the muting function, the
OSSD goes to the OFF-state if that suspension is interrupted for any
reason. If this occurs while an object is still in the protection zone, then
the machine remains stopped because the muting function cannot
initiate again since the SZ-V detects an object in the protection zone.
The override is a helpful function suitable for such a situation. The SZ-V
goes to the override condition when the conditions for initiation of
override are met. When override is activated, an object in the protection
zone can be easily removed.

All of the scanner heads and protection zones go into the override state
when this function is activated and the safety function is disabled. (It is
not possible to suspend the safety function for only a part of the
protection zone or to disable just one scanner head.)

Conditions for initiation of override

Override is initiated when the reset input’ goes to the ON-state within
0.04 to 1 sec. after the override input goes to the ON-state, and if all of
the following conditions are met:

1. The SZ-V is not in an error state.
2. At least one scanner head detects an object in the protection
zone.

3. The OSSD is in the OFF-state. (Including interlock condition)
4. Either muting input or both muting inputs are in the ON-state.

*If the operation check function with laser off input is used, the laser off
input must go in the ON-state instead of the reset input for the initiation
of override.

Conditions for termination of override

The override condition is terminated if one of the following conditions is
met:

All muting inputs go to the OFF-state.

Either override input or reset input goes to the OFF-state.

The SZ-V goes into an error state.

Maximum override period of time has passed.

Bl

Configuring override conditions

The settings can be configured as follows in accordance with the

application:
Maximum
override
period of time

+ 1 minute (default), 5 minutes, 10 minutes

B Timing chart (Initial settings when the Muting Function is used)
on

Muting input 1
OFF
oN

Muting input 2
OFF

Detect no object
szv

Detect object

Response time (Off to ON)

or more
ON

Override input J
OFF

Reset input

Muting lamp output

Override condition

output i

OFF

170 ms max. 160 ms max.
ON

0sSD
OFF

T1: 0.04 to 1s Cannot be changed
T2: Maximum override period of time (default: 1 min) Configurable from
SZ-V Configurator

The disabled state of the safety functions can be displayed on the SZ-V
or output to an external device.

Checking the state on the SZ-V display
Muting state

T Bank0_read1 % ABCD
S
MUTING | Muting _ |
BACK : BACK
View [ History | [Menu] © | View Jristor | [Menu] O

I I I B I I I [ B

Override state

Banko | ABCD

OVERR'DE | Override . |

BACK & BACK
View [ History | [Menu] @ [ View |tistory | [Menu| O

Bank0 Headl <™ ABCD

I I I Ny I N — [ —

Using an output to display the state on an external device

By assigning the following functions to an AUX output, it is possible to
check whether the SZ-V safety function is disabled by signaling the
state.

*The settings are configured in the SZ-V Configurator. For details on
the settings procedure, see “Configuring the settings” (page 74).

B Muted or override condition output
The AUX Output goes to the ON-state if the safety function is
temporarily disabled by the muting function or override function.

® Muting lamp output
In addition to functioning in the same manner as the muted or override
condition output, a muting lamp can be controlled directly with the SZ-V.

The following conditions must be fulfilled if a muting lamp is connected
to the muting lamp output.

+ - In case of incandescent lamp: DC 24 V, 1.0-5.5 W

+ - In case of LED indicator: Current consumption 10-230 mA

Muting, override state output, or muting output cannot
be used as a safety output for safety-related control
systems. Misuse of this function as safety output
could result in the significant harm to the machine
operators, including serious injury or death.

+ The muting lamp output can only be assigned to AUX 6
(AUX 4 for the SZ-32N).

+ The muting lamp output will always be a NPN output,
even if the selection of PNP or NPN is PNP.

+ Alerts about muting lamp failure, such as a blowout of
the lamp, disconnection or overcurrent, can be signaled
through the alert output, error output, or state
information output. “State information output” (page 60)

+ The performance of SZ-V under the muting lamp failure
can be defined as either error (muting lamp error) or
alert. The SZ-V goes to the error state in case of muting
lamp failure in accordance with the default configuration.

[T,
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6-5 Monitoring Doors and Other Locations
That Change
(Reference Points Monitoring
Function)

Reference points monitoring is a safety-related function where the SzZ-V
monitors the position change of a structure (such as protective guarding
or a door) located at a specified reference point. Similar to when the
SZ-V detects an object in the protection zone, the OSSD goes to the
OFF-state if the position of the structure (such as protective guarding or
door) varies exceeding the specified tolerance.

*The settings are configured in the SZ-V Configurator. For details on
the settings procedure, see “Configuring the settings” (page 74).

Examples of applications for detection for area protection

6-6 Turning OFF the SZ-V OSSD
(Operation Check Function)

Using the operation check function stops the laser light and forcibly
turns OFF the OSSD. By using the operation check function, all OSSDs
can be turned OFF and it is possible to check whether the intended
machine stopped. An AGV or machine can be temporarily stopped by
putting the SZ-V into standby mode.

There are two ways to use the operation check function.

+ Operation check with laser off input
+ Operation check with bank switching

Operation check with laser off input

When the reference point is set on the position of a movable part, such
as a door, the OSSD goes to the OFF-state if the SZ-V detects the
position change of the movable part.

; Door
[ Reference Points

| — Protection zone

————8Z-V

Examples of applications for detection for access protection

When the SZ-V is used in combination with other protective structures as
safety measures, the configured protection zone may not ensure the safety,
because an unintended area allowing possible approach points could be
generated due to the displacement of protective structures or the SZ-V itself.
With the reference point monitoring function, the SZ-V can monitor the
position of the protective structure. Therefore, it can ensure the safety
since the OSSD goes to the OFF-state in case of position changes of
the protective structure.

SZ-V vy Protection zone
Enclosure f ‘\ Enclosure
protection 1 [\ protection 2
A .lli A F
/ \
/ \
! A
."l \'\
B¢/ \ e
C Flgor D

2 or more reference points must be set on one structure so as to ensure
the detection of its position change. As shown in the above "Example of
reference point", two reference points are set on each of the three
structures (protective structure 1, protective structure 2 and the floor)
for a total of six points (A to F).

Reference point monitoring function must be applied
when the SZ-V is used for the access protection
specified in IEC61496-3:2008 Annex A.12 and A.13 (the
application where the angle of the approach exceeds
*30° to the detection plane). In this case, the tolerance
for reference points must be 100 mm or less and the
response time must be 90 ms or less. Additional
countermeasures for protection must be provided if
there is a space between the protection zone and the
protective structure that the minimum detectable
object is not detected by the SZ-V.

[ [Reference,) *+ Maximum of 15 reference points can be set.

+ When using bank switching function, maximum of 15
reference points can be set for protection zone of each
bank.

» The OSSD turning OFF because an object or person
was detected in the protection zone, or the reference
point monitor function turning OFF the OSSD can be
distinguished with the SZ-V display and the detection
history. “Checking the Detection History” (page 94)

« The reference point monitoring function stops while the
safety function is temporarily disabled.

Use an external input to turn off the laser light and turn the OSSD OFF.

H Timing chart
ON
Laser shutdown
input
OFF
ON ————
Laser
OFF
L
250 ms max.;
ON
0ssD
OFF
100 ms max. Response time (Off to ON)

If the Start/Restart mode settings are not
“Automatic/Automatic”, laser off input cannot be used.

“Interlock function” (Page 47)

Operation check with bank switching

By designating one bank as the "laser shutdown bank," it is possible to
stop the SZ-V laser and turn the OSSD OFF.

For example, if the laser shutdown bank is set to bank 0 and bank 0 is
selected with the bank switching inputs, then the SZ-V stops the laser

and turns the OSSD OFF. The SZ-V goes back to the normal operation
if a different bank number is selected.

B Timing chart
ON

Bank input A
OFF

ON
Bank input a
OFF

Valid bank 1 0 1

T T

ON
Lsser ‘

250 ms max.

sz.v Detect no object
Protection
zone A

Detect object

ON
0SSD 1/2

OFF

T1+8ms

Résponse time (Off to ON)
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6-7 Reducing Interference Between SZ-Vs
(Mutual Interference Reduction Function)

If multiple SZ-Vs are installed in close proximity, their scan cycles can
be changed to reduce mutual interference. The scan cycle indicates the
SZ-V's emission timing. SZ-V has three different scan cycles. Any cycle
can be selected.

When installing two SZ-Vs close to each other, by applying different
scan cycles, it is possible to prevent mutual interference between the
two SZ-Vs. The possibility of mutual interference is reduced between
three SZ-Vs if different scan cycles are set. The selectable response
times vary depending on the scan cycle specified.

When multiple scanner heads are used, the scan cycle for each
scanner head is automatically allocated as follows:

No. of scanner Scanner head 1 | Scanner head 2 | Scanner head 3
heads

2 units Scan cycle A Scan cycle B

3 units Scan cycle A Scan cycle B Scan cycle C

“Response Time and Scan Cycle” (page 45)

6-8 Reducing Power Consumption
(Power Saving Mode)

If Power Saving Mode is selected and the SZ-V is not operated for a
certain period of time, part of the display will turn off. In this way, power
consumption is reduced.

If 30 seconds passes since the last key operation, the display turns off.
Scanner head: Large indicator
Display unit: Display backlight

However, in the following cases, the display will not turn off:

+ In the 30 seconds since the power was turned on
+ During an error state

Default setting: Not used

6-9 Privacy of Camera Images
(Camera Blur Function)

Scanner heads with cameras have the ability to monitor images taken
with the cameras, and save photos and videos of the moments that
objects and/or people were detected.

Due to privacy considerations, if keeping detailed images is not desired,
the camera image can be blurred using the camera blur function.

Without the camera blur function

D Vewly) Montorne 1ol = i) el Hept)
Wos-ot | 3
Setting | Monitoring |  History

Resecready ||

e [0
Encodar vaocty
aht s
(- s

USB conmaction Communation n croeress Resporsile persornel

With the camera blur function
B S2.V Configurator - [Setting2 savd] )

Filelf) ESNE) Viewll)  Montorne took(M) Loe-n Lineusestl) Mt

Setting | Monitoring |  History

HORMAL
GPERATION

Reset-ready

e [0]
Encoder velocry
cht s

2 Ims)

Fasporaible persomre

*  The settings are configured in the SZ-V Configurator. For details
on the settings procedure, see “Configuring the settings” (page
74).
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6-10 Replacing damaged units without
configuration transfer
(System Memory)

All settings and zone data are saved in the system memory. Therefore,
when replacing the Display unit or scanner head, it is possible to
automatically copy all the settings and zone data to the new Display
unit or scanner head by using the same system memory.

If an Display unit is replaced because it broke, the amount of transfer
time is greatly reduced.

For details on the replacement procedure, see “Replacing the ” (page
140).

When connecting an SZ-V unit (Display unit and
scanner head) to the system memory with the setting
information, use an SZ-V unit that has never been
connected to another system memory. If the SZ-V unit
has been connected to another system memory, the
SZ-V will experience an error (system configuration
error) and not function properly.

[ [reference ]+ To clear a system configuration error, it is necessary to
use the configuration software (SZ-V Configurator) to
delete the system configuration information on the SZ-V
unit. “Clear system configuration” (page 102)
Transferring new settings from the SZ Configurator can
overwrite the system configuration information. “Setting
Procedure” (page 73)
Initializing the settings from the SZ Configurator, can
also overwrite the system configuration information.
“Initialization” (page 101)
As the following data is not saved in system memory, it
cannot be copied to a new SZ-V.

+ SZ-V panel brightness

+ Enable/disable use of the key lock function

+ Type of view selected before last power off (Status

view, Monitor view, Camera view)
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7. Checking Operation Status

7-1 Checking the Current Detection Status

Checking on the SZ-V display

The state of the SZ-V can be checked on the Display unit display and
with the indicators.
For details, see “How to Read the SZ-V Display” (page 108).

Bank0

BACK
View | History Menu O

I I I
Checking on the SZ-V Configurator

The detection state can be checked on the SZ-V Configurator monitor.
For details, see “Monitoring Operations” (page 90).

B 52 Comauratr - (setnsan] =)
FRE) EHD) Vo) Monor . k() 9 Loe Larceel) bt
Boeo & fiuestion to S2-V i Read confiesation from @ Lk 1o e marnl

Setting | Monitoring | History

Checking with outputs

Information that indicates the current state of the SZ-V can be checked

through outputs by assigning following functions to AUX output.

* The settings are configured in the SZ-V Configurator. For details
on the settings procedure, see “Configuring the settings” (page
74).

State information output and OSSD state output
cannot be used as safety output to safety-related
control systems. Misuse of this function as safety
output could result in significant harm to the machine
operators, including serious injury or death.

State information output

The state information output is a function used to inform an external device of
the current state of the SZ-V through two AUX outputs.

The state information output 1 is assigned to AUX output 1, while the state
information output 2 is assigned to AUX output 2. The state information
output 1 is the strobe signal for information output. The state information
output 2 is the informative pulse signal for the exact state of the SZ-V.

The state information output 1 goes to the ON-state for a certain interval.
While the state information output 1 is in the ON-state, the SZ-V generates
the pulse signals on state information output 2. If the pulses are counted on
the state information output, the current state of the SZ-V can be received.
(The state information output 1 goes back to the OFF-state when the SZ-V
has completed generating the pulses on state information output 2.)

The following table shows the relationship between the number of pulses
and the state of the SZ-V. Use this function for monitoring the SZ-V operation
through a PLC.

If multiple states are occurring at the same time, only the state with the
highest priority is output.

B The number of pulses for the state information output and
details

Some of the details differ depending on whether the bank switching
function or the muting function is used.

No. of Details
pulses | When using the bank switching When using the Priority
function muting function

1 Normal operation (ON) bank 0 Norma(IC;)'\[l);aration B 5
2 Interlock-reset-ready or reset ON-delay B 1
3 Scanner head 1 protection zone is in detection state Al 12
4 Scanner head 2 protection zone is in detection state Al 13
5 Scanner head 3 protection zone is in detection state Al 14
6 Normal operation (ON) bank 1 Muting state B| 3
7 Normal operation (ON) bank 2 Override state B| 2
8 Normal operation (ON) bank 3 Muting input is ON’ B| 4
9 Waiting for bank input A 11
10 | pank sequence eror Mutnglamperor | A | 2
11 Window alert Al 7
12 Light interference alert Al 8
13 High reflection alert Al 9
14 Other alerts A 10
15 Window error A 5
16 Ml error Al 6
17 EDM error Al 3
18 OSSD error A 1
19 Other errors Al 4
20 Normal operation (ON) bank 4 B| 6
21 Normal operation (ON) bank 5 B| 7
22 Normal operation (ON) bank 6 B 8
23 Normal operation (ON) bank 7 Bl 9
24 Normilazpl)(eéa_h?g (ON) B |10
2 s |
5 | Mol oW s |2

*When muting conditions are not met and the SZ-V is not in the muting
state. For details of muting conditions, see “Muting function” (page 55)
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Priority

Number of pulses coming out of the state information output 2 is
determined by the current status of SZ-V. If SZ-V corresponds to
multiple statuses, number of pulses corresponding to a status with
highest priority will be output.

Status with priority A has higher priority compared to priority B. Within
same priority alphabet, smaller number status has higher priority.

For statuses with priority A, if a status of priority A happens even once
after the last pulse output, regardless of current status, that status will
be latched and output.

B Timing chart

Pulse output is generated from state information output 1 periodically
(100 x T).

When state information output 1 is ON, pulse output is generated from
state information output 2. Number of pulses depends on SZ-V status.

Condition ‘ Normal operation (ON) ‘ ‘ Scanner head 1 protection zone is in ‘ Window error ‘ ‘ Normal operation (ON)
detection state

State
information
outputt
State :
information :
output2 S O O S N AN (N N S S NN N NN AN N EE :

TTT TTTTTTT T T T TTT TTT

100x T 100x T
- - .
1 pllse 3 pulse 15 pulse

The pulse width (T) time can be changed in the settings.
+ 20 ms (default setting), 40 ms, 60 ms, 80 ms, 100 ms,
200 ms, 300 ms

OSSD state output

The OSSD state output operates corresponding to the operation of the
OSSD. This can confirm the OSSD operation through external device,
such as a PLC.

When using the multi-OSSD function, it is possible to select either the
OSSD 1/2 state output corresponding to the OSSD 1/2 ON/OFF state,
or the OSSD 3/4 state output corresponding to the OSSD 3/4 ON/OFF
state.

snjejg uonesadQ Bupdayo ~J

Timing chart
ON

0SsD
OFF

ON
OSSD state output

OFF
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7-2 Checking the Past Detection Status
(Detection History)

The history of detecting people or objects, and the error and alert
occurrence histories can all be checked. If a scanner head with a
camera is used, photos and videos of the moments that objects are
detected can be saved.

The history of these events can be checked in the SZ-V Configurator or
the SZ-V display panel.

Detection History

+ In multi-frame mode, an interval of approximately 30

seconds (approximately 5 seconds for scanner heads
without camera) is required between video savings.
During this period, SZ-V shows “History Saving”, and
continues normal operation, but cannot save new
videos.

+ In multi-frame mode, it is not possible to save a new

video for approximately 5 seconds after start-up. Also, if
the power of SZ-V is turned OFF while “History Saving”
is displayed, it may not be possible to save a new video
for approximately 30 seconds after the next start-up.

+ In multi-frame mode, videos can be saved up to 1 million

times maximum.

[ [Reference )+ The following items are included in detection history.
- Objects or people detected in the protection zone
+ Objects or people detected in the warning zone
+ Alert occurrences
+ Only photos and videos of people and objects detected
in the protection zone are saved in the detection history.
+ Select whether to save photos or videos in the settings.

Single Frame/Photo mode

Saves a single frame of the measurement status from the Monitor View,
and when using a camera model, a photo at the moment of detection.
Latest 30 photos will be saved. Saved photos are deleted after
restarting SZ-V.

Saved images can be checked using SZ-V, or saved to PC via SZ-V
Configurator.

« During single frame mode, detection history is cleared
by following procedures.
+ Turn OFF the power of SZ-V.
+ Transfer settings from SZ-V Configurator.
+ Initialize SZ-V from the SZ-V Configurator.
+ Clear detection history from SZ-V Configurator.
+ Replace the scanner head.
» When the number of saved history reaches its maximum
number, the oldest history is erased to save the latest
detection history.

[Jretros;

Multi-Frame/Video mode

Saves multiple frames of the measurement status from the Monitor
View, and when using a camera model, a video from 2 sevonds before
to 2 seconds after the moment of detection. 10 videos will be saved.
Saving order can be selected. Saved videos are not deleted after
restarting SZ-V.

Saved videos can be checked using SZ-V, or saved to PC via SZ-V
Configurator.

- During multi-frame mode, detection history is cleared by
following procedures. Only responsible personnel can
clear the detection history in the multi-frame mode.

+ Transfer settings from SZ-V Configurator.
+ Clear detection history from SZ-V Configurator.
+ Replace the scanner head.

« When the number of saved history reaches its maximum
number, the oldest history is erased to save the latest
detection history. However, if the SZ-V is configured to
save first 10 occurrences, then old detection histories
will not be erased, and new detection histories will not
be saved.

[Jretros;

Saving mode [Single Frame/Photo] [Multi-Frame/Video]
No. of Dgtectnon 500 100 Error history
saved history
items Photos 30 -
Videos - 10 No. of saved items 100
Interval Detection No limit Preservation of error Not cleared after power OFF
between history hist
saves Photos Approx. 1s - story
Videos - Approx. 30s How to check error “Error history” (page95)
(Approx. 5s for scanner history “Checking the error history (Error History)” (page 113)
heads without camera)
Preservation of Cleared by power OFF Not cleared after power . . . .
detection history OFF [ [Reference ]+ Error history is not cleared by transferring settings from
How to check detection [ “Checking the Detection History” (Page 94) SZ-V Configurator or restarting the SZ-V.
history ‘(‘Check‘]i:%the Detection History (Detection History)” - To clear error history, push “Clear Error History” button
page

on the Error History window on SZ-V Configurator. Note
that clearing error history can only be done by
responsible personnel.

« Error history is cleared when SZ-V is initialized.
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Checking on the SZ-V Configurator Checking on the SZ-V display

“Checking the Detection History” (page 94) “Checking the Detection History (Detection History)” (page 111)

R - e History
et
aam e 23:12:58 Warn. Zone A
) 23:13:14 0SSD 1/2
P ' For 2103[ms]  Head 3
o X = 450[mm]  Bank 29
| . | Y = 7068[mm]
G 23:14:02 088D 1/2 Back
View | v | A |Update O
o
; . I P L e . Checking the error history (Error History)” (page 113)
o - -
o - ErrorHistory
“ A ” 1 rr code] 041
Error history” (page 95) Window Error
2 - .
S— = 0: 315 [Err code] 0410

No. Error No. Error name Window Error

1 0031 System Memory Error (Head) (E"ead 1 )]

2 0031 System Memory Error (Head) 6] 2:34:55  [Err Code] 0028

3 0023 Encoder connection error (Ch.2) Unused Wire BACK

4 0022 Encoder connection error (Ch.1) O

5 0810 Window Error (Head2) v | A |

6 0031 System Memory Error (Head)

I I Ny
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7-3 Checking Error and Alert

It is possible to check if an error or alert has occurred on the SZ-V.

Checking on the SZ-V display

Checking with outputs

Errors and alerts can be checked in detail on the Display unit display.

Monitor view or Camera view

Display state

Window Error
(Head1)

View |History | Error |Menu

View History

It is also possible to see the detailed explanation about error or alert on
the display. This explanation is available in English only.

Window Error

1/2 (Head 1)

Window Error
Window may be polluted or damaged.

[ v ] [ Help

For details on how to read the display, see “Display When an Error
Occurs (Error/Alert)” (page 117).

Check the details on the website (2D code display function)

Details of the error or alert can be checked on KEYENCE website.
Troubleshooting can be seen in various languages by scanning the 2D
code displayed on SZ-V display using portable devices.

Error Help

ERROR/ALERT CODE " [NREH]

http://www.keyence.con/solutionSZ¥

I%

By assigning the following functions to the AUX outputs, errors and
alerts can be checked through outputs.

* The settings are configured in the SZ-V Configurator. For details on
the settings procedure, see “Configuring the settings” (page 74).

Error output

The error output goes to the ON-state during normal operation. It goes
to the OFF-state in case of an error state.

Timing chart

SZ-V state | Normal operation D,< | Error state

ON

0ssD ON or OFF

OFF

ON
Error output
OFF :

Alert output
The alert output goes to the ON-state during normal operation and

when an alert is not occurring. It goes to the OFF-state during an alert.
“Alert State” (page 130)

Causes of an alert state

« Light pollution on the window

- Light interference

+ Highly-reflective background

« Overcurrent on AUX

« Muting lamp output failure (disconnection or overcurrent)
+ Camera malfunctions, memory errors, etc.

+ IP address duplication

Timing chart

SZ-V state [ Nomai ] > Alert state x Normal

ON

OFF

ON :
Alert output :
OFF :

\, ront The alert state does not affect the OSSD state

Error or alert output

Error or alert output goes to the ON-state during normal operation and
when an alert is not occurring. The error and alert output goes to the
OFF-state if the SZ-V detects an error or alert.

Encoder error output

The encoder error output goes to the ON-state during normal operation.
It goes to the OFF-state if an encoder error occurs.

Error, alert, and encoder output cannot be used as
safety output for safety-related control systems.
Misuse of this function as safety output could result in
significant harm to the machine operators, including
serious injury or death.

[ [Reference ] The following conditions must all be met to be able to use
the encoder error output:
+ The bank switching function is being used.
+ Encoder input switching is being used for the bank
switching method. “Bank Switching Function” (page 49)
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7-4 Notification of Whether a Person or
Object is in the Protection Zone
(Detection in the Protection
Zone/Warning Zone Output)

Check whether a person or object is in the protection zone or warning
zone.

Checking with outputs

Detection in the warning zone output

Check the SZ-V detection state in the warning zone.

The output goes to the ON-state during normal operation, while it goes
to the OFF-state in one of the following cases:

When the SZ-V detects an object (someone or something) in the
warning zone.

+ When the laser off input goes to the ON-state. “Operation Check
Function” (page 57)

When an error is occurring on the SZ-V “Error State” (page 130)

.

By assigning the following outputs to the AUX outputs, it is possible to
check whether a person or object is in the protection or warning zone
by outputting the state.

When multiple scanner heads are cascaded, output behavior can be

selected from the following options.

« Turns the output OFF when at least one of the cascaded scanner
heads detects a person or object in the zone.

« Turns the output OFF when specified cascaded scanner head
detects a person or object in the zone.

The settings are configured in the SZ-V Configurator. For details on the
settings procedure, see “Configuring the settings” (page 74).

Detection in the protection zone output

Check the SZ-V detection state in the protection zone and at the

reference points.

The output goes to the ON-state during normal operation, while it goes

to the OFF-state in one of the following cases:

« When the SZ-V detects an object (someone or something) in the
protection zone.

+ When the SZ-V detects nothing at a reference point. “Reference
Points Monitoring Function” (page 57)

+ When the laser off input goes to the ON-state “Operation Check
Function” (page 57)

+ When an error is occurring on the SZ-V “Error State” (page 130)

B Timing chart

Detect no object
szv
Detect object

Response time Response time
(ON to OFF) (Off to ON)
oN
Detection in the protection
zone output
OFF
150 ms max. 150 ms max.

Detection output in the protection zone and Detection
output in the warning zone cannot be used as safety
output for safety-related control systems. Misuse of
DANGER
this function as safety output could result in
significant harm to the machine operators, including
serious injury or death.

[ [Reference )+ When using the state information output, the scanner
head that detected an object or a person in a protection
or warning zone can be identified. “State information
output” (page 60)

+ If multiple scanner heads are used, one of the following
output operations can be used:
- If at least one scanner head meets the conditions,
the output goes to the OFF-state (default setting)
- If all scanner heads meet the conditions, the output
goes to the OFF-state
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7-5 Notification of Interlock-Reset-Ready
(Interlock-Reset-Ready Output)

By assigning interlock-reset-ready output to the AUX output, it is
possible to confirm whether the SZ-V is ready for start/restart during an
interlock condition.

The interlock-reset-ready output goes to the ON-state if the SZ-V is
ready for the start/restart signal during an interlock condition. At this
moment, the SZ-V can start/restart the operation through the
termination of interlock condition, if the reset operation is performed.

If all of the following conditions are satisfied, the SZ-V is ready to be

started/restarted:

+ The SZ-V detects no object (someone or something) in the protection
zone

+ The SZ-V detects something at the reference point(s) (if reference
points monitoring is activated) “Reference Points Monitoring Function”
(page 57).

+ The laser off input is in the OFF-state (if the check function is
activated) “Operation Check Function” (page 57).

« The SZ-V is not in an error state “Error State” (page 130).

Timing chart
Detect no object
Sz-v
Detect object
ON
Interlock-Reset-Ready Output

ol

ON
Reset input

OFF

100 ms min

ON.
0SsD

Interlock condition —

= Response time (ON to OFF) —— 100 ms max.

Interlock-reset-ready output cannot be used as safety
output for safety-related control systems. Misuse of
this function as safety output could result in
significant harm to the machine operators, including
serious injury or death.

7-6 Checking the Timing for the
Completion of Start-up
(Transition to Normal Operation Output)

Confirm that the SZ-V completes start-up and starts normal operation.

Timing chart

ON

Power supply

OFF

Normal operation
SZ-V state

Start-up

Start-up time
(Approx. 8 sec)

ON
Normal Operation
Output

OFF

oN Approx. 1.7 sec * t=—

0ssD

i«—! Response time
(Off to ON)

Detect no object

Sz-v

Detect object Detect

* If the object is not detected in protected area during startup, this time will be approx. 0.2 sec.

Transition to normal operation output cannot be used
as safety output for safety-related control systems.
Misuse of this function as safety output could result in
significant harm to the machine operators, including
serious injury or death.

7-7 Checking Whether the Intended
Settings Have Been Applied
(Configuration Code (CRC))

Using a four digit code (Configuration Code (CRC)), it is possible to
check whether the intended settings have been applied.

If the SZ-V settings change, the CRC changes. Therefore, by checking
the displayed CRC, the intended settings can be confirmed.

Checking on the SZ-V display

During normal operation, the number is displayed in the top right of the
Display unit display.

Bank0 ﬂ
NORMAL
OPERATION
BACK
View [ History | [Menu] ©

/|| /|

Checking on the SZ-V Configurator

The number is displayed on the Settings tab under "Information at the
time of configuration."

* For details on the settings procedure, see “Configuring the
settings” (page 74).

- Each time the SZ-V starts, it self-diagnoses to determine
whether the settings, such as the number of scanner
heads, match the configuration. If the SZ-V determines
that the configuration is different from the settings, an
error results.

+ If the SZ-V is not configured or awaiting approval of the
settings, the CRC is not displayed.

. Reference )
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8. How to Use the SZ-V

Configurator

8-1 Before using the SZ-V Configurator

System Environment

Installation Procedure

Execute "setup.exe" stored in the downloaded file.
After that, start installation according to the instruction in the installation
program. When installation ends successfully, the following five
software applications are installed:

- Integrated software <Safety Device Configurator>.

+ SZ-V configuration software <SZ-V Configurator>.

+ SZ configuration software <SZ Configurator>.

+ GL-R configuration software <GL-R Configurator>.

+ SL-V configuration software <SL-V Configurator>.

Uninstallation Procedure

Uninstall any software by using [Add/Remove Programs] from the
Windows Control Panel.

Precautions for Windows 7/8/8.1

If the "User Account Control" window appears during installation or
uninstallation, click [Continue].

Starting the SZ-V Configurator

CPU Pentium 4, 1.5GHz or higher
Windows XP SP3 ™

os Windows 7 SP1
Windows 8
Windows 8.1

Required . 512 MB or more

memory size

Free space on

hard disk 300 MB or more

Communication .

interface USB 1.1 or higher

Displa XGA (1024 x 768 pixels) or greater,

play High Color (16 bit) or greater
.NET Framework | .NET Framework 4.0 or 4.5 needs to be installed "

*1  Only 32-bit systems are supported.
*2 If NET Framework is not installed, .NET Framewrok 4.0 will be
automatically installed during the installation.

[ [Reference,) Recommended Windows DPI setting is “Smaller (100%)”".

Installing Safety Device Configurator

This section describes how to install the configuration software on a
computer.

\, Point When installing or uninstalling the software, log
onto the PC as a user with Administrator privileges.

Before installation
Check the following items before installation.

- Free space on hard disk
The configuration software can only be installed on a hard disk. The
installation requires 300 MB of free space on the hard disk. If there
is insufficient free space, delete unnecessary items to free up
space.

+ Windows environment and installation destination
The configuration software is a Windows application and the
software is installed on Windows. Check that one of Windows
XP/7/8/8.1 is installed on the computer and is working properly.

+ USB port or Ethernet adapter
To transmit data, such as settings data, from the PC to the SZ-V
series or use the monitoring function, the PC needs to have a USB
port or be able to use an Ethernet adapter. For more information
about the setting method, see the PC manual.

+ Help file
The Help file for the configuration software was created in a PDF file
format. The viewing software Adobe Reader from Adobe Systems
Incorporated must be installed onto your computer to use the help
file. The latest version can be downloaded for free from the Adobe
Systems Incorporated Web site: http://www.adobe.com

Downloading the configuration software

The configuration software can be downloaded from the KEYENCE
website.

http://www.keyence.com

If using a computer in an environment where downloading software is
not possible via the Internet, contact the nearest KEYENCE office or
distributor.

Start the SZ-V Configurator using the following method.

Step 1

Click the Windows [Start] button and select [All Programs] - [KEYENCE
Applications] - [Safety Device Configurator], or double-click the Safety
Device Configurator icon on the desktop.

The Configurator selection screen appears. Select [SZ-V Configurator].
If the powered-on SZ-V is connected via USB, this item is skipped.

1 Safety Device Configurator =)

% 5Z-V Configurator
&‘ 5Z Configurator

u Egﬁl GL-R Configurator

r
SL-V Configurator
u =

Step 2
The SZ-V Configurator starts up and the main screen and dialog box
are displayed.

SZ-V Configurator ﬂ

=

Configuration / Monitoring
@ Read out the configuration data from SZ-V.
(@) Create a new configuration file.

(© Open a configuration file.

© Start monitering for SZ-V.
©) See detection history
Connection

@ Connect by USB
© Connect by Ethemet

Language... 0K l [ Cancel

Step 3
Select the startup method and connection method, then click the [OK]
button.
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Selecting the Start-up Method

Select your desired method from the following five methods.

a) Retrieve the configuration data from the SZ-V
Before start-up, retrieve the configuration data saved on the SZ-V unit.

b) Create a new configuration file

Create a new configuration file.

The [Model selection] dialog box appears. Select the model and
scanner head expansion settings, and click the [OK] button. The SZ-V
Configurator starts with the default settings.

Type selection @
Read unit configuration from SZ-V. ]
Type Communication Protocol
© 8ZV04 @ uop
) 57932 &) EtherNet/P
@ 5zZ-v32n

Cascading settings

@ Head1 ) Head? ) Head3
Item Description
Model Select the model.
Cascading settings Select how many scanner heads to
g 9 be added.
Communication Protocol Select a communications protocol
(For the SZ-V32N type only) P )

For the SZ-V32N type, it is possible to configure which SZ-V unit you
want to communicate with.

By clicking the [OK] button, a dialog box appears confirming if you want
to select a destination connection. If you want to select that destination
connection, click the [Yes] button. The destination connection selection
dialog box appears.

“Connecting to different SZ-V” (page 102)

c) Open a configuration file

Open a configuration file currently saved to a computer.

The [Open] dialog box appears.

Select the appropriate SZ-V Configurator file (*.szvd) and click the
[Open] button to open the configuration file.

B Open —— - — - - —— — = ===
i -
CI™ » corpua +

[+ || ]

- | W
4 Hard Disk Drives (1)
LoD (€]
8 Downloads " =
Recent Places pat
# Devices with Removable Storage (2)
3 Documens 8| Floppy Disk Drive (&) _{ BD-ROM Drive (D1
@' Music
= Petre
B vides:
[
€ Network )
File parme: ~ | 5ZVD File{".szvd) X
Open Cancel
d) Start monitoring for SZ-V

Communicate with the SZ-V unit and start monitoring operations. The
SZ-V Configurator retrieves the configuration data from the SZ-V unit,
and displays the data on the monitor screen. “Monitoring Operations”
(page 90)

e) View the detection history

When retrieving the detection history from the SZ-V, or opening the
detection history file, the detection history screen appears. “Checking
the Detection History” (page 94)

[ [reference ]+ When selecting one of the following items, check that
the computer and the SZ-V Series unit are correctly
connected first.

a) Retrieve the configuration data from the SzZ-V

d) Start monitoring for SZ-V

e) Select "View the detection history" and retrieve the
detection history from the SZ-V.

- Also check that power is being supplied to the SZ-V.

Selecting a connection method

Select the desired method of connection from the following methods.
ltem Description

Read and write configuration information with a

USB cable.

Read and write configuration information with an

Ethernet cable.

(For the SZ-V32N type only)

For details on the connection method, see “Connecting the SZ-V to a

computer” (page 69).

USB (default)

Ethernet

Selecting an Ethernet connection device (for the SZ-V32N type only)

If Ethernet is selected for the connection method, it is necessary to
specify which SZ-V to connect to over the network. Press the [Select
device...] button and configure the device.

B
st comeonome S e
@ Direct input
IP Address
port number 8637
@ Select from list
IP Address MAC Address Device name Static IP

Direct Input

By directly inputting the IP address and TCP port number, it is possible
to set which SZ-V to communicate with.

Select from list
Searches for any SZ-V units on the network and displays the results.
Select which SZ-V to communicate with from the displayed list.

Step 1
Select the network adapter and press the [Search] button.

Step 2
From the displayed SZ-V units, select which SZ-V to communicate with
and press the [OK] button.

IP Address MAC Address
192.168.1.15 0001 FC1C 8845 devicel hdl
00 01 FC 1C 88 3F

Device name Static 1P
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[ [Reference )+ If the IP address of the displayed SZ-V unit has not been Connecting with an Ethernet cable (for the SZ-V32N type only)
configured, start communicating with that SZ-V by 1
assigning it a temporary IP address.

+ To assign a temporary IP address, click the [IP settings]
button and set an IP address, subnet mask, and default
gateway.

+ Atemporary IP address cannot be assigned to an SZ-V
unit that has a configured IP address.

+ By pressing the [Reset] button, the IP address can be
restored to a not configured state. It is not possible to
restore the IP address of a SZ-V configured with a Static

. Open the Ethernet cable cover on the Display unit.

IP.
. . 2. Connect Ethernet main unit connection cable (SZ-VNC03) with
Exiting SZ-V Configurator Ethernet extension cable (such as OP-88086).
a) Joint the three recesses on the Ethernet main unit connection
When exiting the SZ-V Configurator, select [Exit] from the [File] menu. cable connector and three bosses on the Ethernet extension
When changing the settings, the confirmation dialog box appears. cable connector to connect the cables.

[ [Reference,) + When changing the settings, the configuration file must
be saved before exiting the SZ-V Configurator. If the
SZ-V Configurator is exited without saving, the changes
are lost.
+ On the confirmation dialog box, clicking the [No] button
exits the program without saving. b)

&=

Turn the screw of the connector clockwise. When connecting the
cable, insert it vertically and tighten the screw while pushing it.

Connecting the SZ-V to a computer

To connect the SZ-V to a computer, use a USB cable or an Ethernet
cable.
Only the SZ-V32N type can be connected with an Ethernet cable.

Connecting with a USB cable OP-88086/88087/88088/88089/88090/88091/88092
Recommended tightening torque: 0.8 to 1.0N- m

1. Open the setting cover on the Display unit. Tightening amount: 5 to 10°

3. Connect Ethernet main unit connection cable to display unit, to
connect SZ-V to the computer.

SZ-V Series configuration
software

Setting cover

2. Use a USB cable (OP-51580 or OP-86941) to connect the Display
unit to the computer.

™~

4
Y

@)

— Ethernet cable
SZ Series configuration software SZ-V Series (SZ-VNC03 and OP-88086,
"SZ Configurator"
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&
\

USB cable
(OP-86941)

If the setting cover is open, the enclosure rating IP65
cannot be satisfied. Make sure that dust does not enter
the inside.
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8-2 Area and Function Names on the Screen

This section describes the names and functions of each part on the SZ-V Configurator screen.

Setting IMnnitnring I History

Unit |
| Config. |

‘ Others

v

Communi-
cation

v

‘ Transfer

r b
@ SZ-V Configurator - [Untitled_0218.szvd] E@ﬂ
File(F Edit(E’ View| Monitoring tools(M Detection history(D)  Communication(C) _ Loq-in autherXication(A’ Lanquaqe(L Help(H) |
Oy & & | Aogin 4 Log-out | 5 Transfer configuration to 5Z-V & Read configuration from SZ-V @) Link to the manual

System

Properties

Department
(max. 40 characters
per line)

Responsible personnel
(max. 40 characters)

Comments
(max. 100 characters)
(max. 5 lines in printing)

Configuration details

File name :

Configuration transfer
date/time

Configuration Code (CRC) :
Software version :

Approved status  :

Serial number on display unit  :

Serial number on head1  :

Type : SZ-V32N

Number of heads (1to3)

Untitled_0218.szvd

\1 Menu bar | \1 Toolbar

Configuration area |

Main fl
View transfer history Panel / Status bar
i o0t ) R
=

Menu bar Configuration area
Displays the menus which execute each function. It is possible to switch to the Setting tab, Monitoring tab, and History tab
For more information about the menus, see “Operation Menu” (page using these tabs.
98).

Iltem Description

Setting Sets each function.
Toolbar “Configuring the settings” (page 74)

Buttons for frequently used functions are located here.

Select the configuration item in the subpanel
and set the corresponding items in the main

ltem

Description

panel.

a

Creates a new configuration file.

+ Unit Config.: Set configuration and
management information.

B

(*.szvd).

Opens a saved configuration file

+ Operation: Set the functions to be used.
+ Zone: Set the zones for detection.

=

Saves the configuration file being edited
over the previous version of the file.

+ Others: Sets AUX outputs and misc.
+ Communication: Setup communication.
- Transfer: Write the settings to the SZ-V.

Prints the information in the configuration

-.E ) . . Monitoring Start monitoring the SZ-V.
file being edited. « o .
Ent 410100 In to the SZ-V Monitoring Operations” (page 90)
A Log-in U“_tera password 1o log In to the Sz History Check the SZ-V detection history.
. - “Checking the Detection History” (page 94)
3 Log-out Logs out of the SZ-V Unit.

-ﬁ Transfer configuration to 5Z-V

SZ-V.

Transfers the configuration file to the

& Read configuration from SZ-V

Reads configuration data from the SZ-V.

) Link to the manual

Displays the PDF file of the SZ-V Series
User's Manual.
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Subpanel

Display the navigation and SZ-V status.
The content displayed on the Setting tab, Monitoring tab, and History
tab differs.

Setting tab Monitoring tab History tab
History [Asnmding]
B B akected in Protection 2...
Detected position (X, Y)
(-946 mm, 2164 mm)
. ol
1/27/2016 5:22:26 PM
Detection duration
‘ 545
Head1 Banko
Reset-ready Event
Setacted n protacton 7.
Detected postion (X,V)
C=hap No Image (561 mm, 1836 mm)
[ o e
1/27/2016 5:22:35 PM
B duration
Head1 Bankn

Reset-ready Evel

ek 5]

| Transfer

6.25

Head1 Bankd
Event
Detected in Protection Z...
Detected position (X, Y)

(-953 mm, 2458 mm)
Detected time
1/27/2016 5:24:20 PM

8-3 Authorization Level and Settings

Three types of authorization levels are available in the SZ-V
Configurator. User capabilities differ depending on the authorization

level setting.
Authorization Overview Initial
level names password
Responsible Can perform all operations 1111
personnel
Maintenance In addition to machine None
personnel operator authorization level,
the following operations are
possible:
+ Transfer the settings
approved by the
responsible personnel
+ Window calibration
+ Clear system configuration
information
Machine Only the following operations Cannot set
operator are possible
(User yet to log + Retrieve settings
in) + Monitor operations
+ Check detection history

Betacted n protacton 7.
Detected position (XY}

(-1040 mm, 2337 mm)
Detected time

1/27/2016 5:23:30 PM
Detection duration

Detection duration

137

Head1 Banko.
Evey

nt
Detected in Protection Z...
Detected position (X,Y)
No Image (826 mm, 2573 mm)
Detected tine
1/27/2016 5:24:52 PM

Detection duration
365

Head2

Prot. zone A

Prot. zone B

Warn. zone A

Main panel

Displays setting items and monitoring information.
The content displayed on the Setting tab, Monitoring tab, and History
tab differs.

Status bar

Displays the connection mode, communication status, and log-in
information.

[ Communication in grogresk

m USB connection |

Responsible personnel

| Connection mode | | Communication status | | Log-in status

1. Connection mode
Displays how the SZ-V is connected to the computer.
If a connection is not established with the SZ-V Configurator, it is
shown as “No connection”.
» USB connection, Ethernet connection, No connection

2. Communication status
Displays the communication status between the SZ-V and
computer.
+ Communicating, blank

3. Log-in status
Displays what authorization levels are the user is currently logged in
with.
- Responsible Personnel, Maintenance Personnel, Log-out

By default, valid authorization level setting is either responsible
personnel or machine operator only. Maintenance personnel
authorization level is disabled by default. Only the responsible
personnel can change the validity of maintenance personnel

authorization level, or change the password of maintenance personnel.

D= The configuration for safety-related functions and the
others cannot be performed without the password.
You must strictly keep the password.

[ [reference ]+ Maintenance personnel can transfer only settings that
have been approved by the responsible personnel.

If the maintenance personnel modifies settings, those
settings cannot be transferred, even if the settings have
been previously approved by the responsible personnel.
If the responsible personnel saves the approved setting
into a file, maintenance personnel can open the saved
file and transfer the setting. However if maintenance
personnel modifies the settings, the setting cannot be
transferred.

Possible operations according to authorization level

Operation Responsible Maintenance Machine

personnel personnel operator

Read configuration from O O O
SZ-V

Monitor SZ-V operation O

o

See detection history

Ol0]O
O[0]O

Transfer a setting
approved by the
responsible personnel

Window calibration

@](@)

Clear system
configuration information

Approve the setting

Transfer a newly created
setting to SZ-V

O] O|0] 0|0

Initialization
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8-4 Overview of How to Configure How to read the Configuration tab

Settings

L o

B A —
) Lnguagel)  Hep)

"
1) Detecton Netory(D) )
oot ¥ 6 Read connguraten from S2.¥

@ unk o the manal

The SZ-V settings can be transferred with the following procedure:

Model: S2VE2

b o heads [1_v] (103}

1. Edit the settings in the SZ-V Configurator.
2. Select “transfer” to send the settings to the SZ-V.

P rams ¢ Untitd_0115 52

Resporbie sesornel
e 40 chaacten)

3. Check that the transferred settings are as intended and approve
them.

Commnty
(. 100 Garactors)
(. § e patng)

4. The SZ-V starts operating with the new settings. Eraden
Ok o conturaton +
Contgurtin Code (RG] ¢
Procedure Sofars versan ©
Aogvaved s
“Create a new “Transfer” “Save the configuration ‘Seral e o Deoly Ut
configuration file.” Approve / Transfer to afile” Sl numbar on headi

Main panel

e bt heary

Log-out

\1 Subpanel

Subpanel

Iltems can be selected by clicking the item name. The background color
of the subpanel indicates the selection status.
Configure the settings in order from top to bottom.

Unit | Background Color: Blue
Config. ‘ Item is being configured on the main panel.

v
|' Operat ‘ Background Color:  Black
peration . . N
P Item can be selected for configuration. Click here to
Procedure change the configuration on the main panel.
“Open a configuration file.” “Transfer” “Save the configuration
“Read out the configuration data” Approve / Transfer to afile”

Background Color:  Gray

v | Others ‘ Items not configured and cannot be selected at this
v time.
EomiT. These items can be selected once the items above
| cation ‘ them are configured.
v Once all the settings are configured, the [Transfer]
( ] button can be selected.
| Transfer ‘
Main panel
Displays detailed setting items.
For details, see “Setting Procedure” (page 73).
—\

Not approved
configuration file

Approved
/ | configuration file
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8-5 Setting Procedure

1. Determine the configuration

Click the [Configuration] button on the subpanel and input the configuration information.

r 5
% S7-V Configurator - [Untitled_0115.szve] (= [ E ]
- - — —_— - — = -
File(E) Edit(E) View(Y¥) Monitoring tools(M) Detection histery(D) Communication(C)  Leg-in authentication(A) Language(L) Help(H)
OB B 2 | fLogin 4] Leg-out | & Transfer configuration to SZ-V j§& Read configuration from SZ-V @ Link to the manual

sering | moneorns | risrory [ ——
- . System
Mt ‘ Model : 5Z-V32
Config. odels Se

v Number of heads (1to3)

’ Operation ‘ Properties

File name : Untitled_0115.szvd

Department
(max. 40 characters
per line)

Responsible personnel

‘ Others ‘ (max. 40 characters)

v Comments
R (max. 100 characters)
| Transfer ‘ (max. 5 lines in printing)

Configuration details
Date of configuration :
Configuration Code (CRC) :
Software version :
Approved status  :
Serial number on Display unit :

Serial number on headl :

l View transfer history ]

No connection | ‘ Log-out

Item Description
System Model Displays the set SZ-V model.
Number of heads Select the number of scanner heads the SZ-V connects to.
Properties File name Displays the configuration file’'s name. E'E
"untitted_MMDD.szvd" is displayed as the name for new, unsaved files. i
MMDD represents the date information. Example: January 15! 2016: ?,
untitied_0101.szvd S
Department Enter title or department information. ‘?
Up to 80 characters can be entered (40 characters per line). o
Responsible personnel Enter the name of the person in charge of configuration. Up to 40 characters can be ‘ﬁ
entered. <
Comments Enter any comments here. Up to 100 characters™' can be entered. 9
Configuration Date of configuration This shows the date and time that the configuration was transferred from the SZ-V £
Details *3 Configurator to the SZ-V'2. ‘fé:
Configuration Code (CRC) Displays a four digit code to identify the settings information™. g-
Software version This shows the version information for the SZ-V Configurator software that was used =
to create the settings file™.
Approved status Displays whether these settings have been approved by the responsible personnel.
Both the responsible personnel and maintenance personnel can transfer approved
settings to the SZ-V.
Serial number on Display unit Displays the serial numbers of the Display unit and scanner heads 2.

Serial number on head 1
Serial number on head 2
Serial number on head 3
[View transfer history] button The history of the past 20 transfers can be viewed. The transfer history includes the
following information:
+ Date and time of transfer
+ File name
+ Configuration Code (CRC)
+ The serial number of the Display unit that transferred the file
The log in authorization levels of the person who transferred the file
*1 Line breaks can be inserted into comments. However, each line break counts as two characters.
*2 In the following cases, these items will be left blank.

+ The settings file is newly created and has never been transferred to the SZ-V.

+ The content of the settings file retrieved from the SZ-V was modified.
*3 Displayed only after settings are retrieved from SZ-V.
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2. Configuring the settings

Click the [Settings] button on the sub-panel and configure the settings.

@ SZ-V Configurator

File(F) Edit(E} View(M) Monitoring tools(M)
&) Link to the manual

O & B & login

Detection history(D)

Communication(C)

Log-in authentication(4)

Leg-out |3 Transfer configuration te 5Z-V [ Read configuration from SZ-V

Language(l)  Help(H)

[ seuing T wontorng T riscory N

( Unit |
| Config.
v

Operation

Transfer ‘

Protection zone settings

Safety configuration

PNP / NPN select | - select -

Interlack
(Start/Restart) Automatic / Automatic ~

EDM | Not used

II1 II1 II I<

Operating mode | Standard

4

Minimum detectable object sze |70mm (2.76in.)
Configurable area
Scen cycle |Saan cyce A

Response time

o ©
S

5’ 5]
=

o

&

S

o

g

4 4

‘Warning zone settings

4

Minimum detectable object sze |70mm (2.76in.)

Configurable area  26.0m (1023.62in.)

Advanced functions
Reference points monitoring
O e oy [Notused ]
(05D 3/4) Mot used i
Use second warning zone
(waming zane B) (Mot used

MI Error Detecting Time |55

4

PNP / NPN selection is mandatory.

ON-dely [7] Enable

No connection

Log-out

Basic settings related to safety

Protection zone settings

Iltem Description Related items ltem Description Related items
PNP/NPN Select whether to set the SZ-V “Select PNP or Operation mode | Set the operation mode. “Operation
select input and output logic to PNP or NPN” (page 46) + High speed mode modes” (page

NPN. - Standard mode (default) 44)

+ Not configured (default) Minimum Configure the minimum “Minimum

- PNP detectable detectable object size. detectable

- NPN object size object” (page
Interlock Set the desired reset behavior “Interlock Configurable This shows the maximum 45)
(Start/Restart) | when starting and restarting. function” (Page area protection distance. This cannot

+ Automatic / Automatic (default) |47) be changed.

+ Manual / Automatic The maximum configurable

+ Manual / Manual distance varies depending on the
ON-delay Set the delay when starting and operation mode and minimum

restarting. detectable object size setting.

Place a check mark in the Minimum High

[Enable] check box to turn on the Seeane | Shiaard | speed

delay timer. (mm) Mode

Setting range: 2 to 60 (seconds) $§g o ;:g: ;:(1] -

Default: 2 040 mm 43m 29m
EDM Set the status of the external “EDM Function” $§g - ::i: g:srm"

device monitoring function. (Page 48) 9150 mm | 84m 57m

+ Not used (default) Scan cycle Configure the scan cycle. “Response

- Apply When adding scanner heads, the | Time and
EDM time If the EDM function is used, set the scan cycle for each scanner head | Scan Cycle”

tolerance time needed for the is automatically allocated and (page 45)

external device to respond within.
-+ 0.15s

+ 0.3 s (default)

- 06s

+ 3s

cannot be changed.

Response time

Set the SZ-V response time for
the protection zone.

O Make sure to select the PNP/NPN Select. If the
PNP/NPN Select is not selected, the settings cannot
be transferred to the SZ-V.
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Warning zone settings

H Multi-OSSD function
Mult-OSSD function [, —— ]
s [eey ]

“Multi-OSSD Function” (Page 54)

Bank switching

Set the bank switching function.

be set.
The maximum configurable

Item Description Related items O Ty e o (D)
Minimum Configure the minimum “Minimum (sirhesins oneley (-] rabe
detectable detectable object size. detectable —_— (ossE::/-z
object size object” (page el Head
Configurable | This shows the maximum 45) s e e
area warning distance. This cannot be [ " o 1
set. 058D output slection
The maximum configurable o
distance varies depending on the IR
operation mode and minimum
detectable object size settings. Safety Configuration (OSSD 3/4)
ltem Description Related items
d'\gltr;lcntﬂ:glﬂe Standard High Interlock Configure the reset behavior “Interlock
object Mode SMPOE;: (Start/Restart) when starting and restarting. function”
size (mm) + Automatic / Automatic (default) | (Page 47)
©®20 mm 21 m 15 m .
930 mm 23 m 18m + Manual / Automatic
940 mm 24m 20m - Manual / Manual
$38 2$ ;gﬂ g; g ON-delay Set the delay when starting and
©150 mm 26 m 23 m restarting.
Response time Set the SZ-V response time for “Response Place a check mark in the
the warning zone. Time and [Enable] check box to set the
As the scan cycle is the same as |Scan Cycle” delay time.
the scan cycle for the protection |(page 45) Setting range: 2 to 60 (seconds)
zone, it cannot be set here. Default: 2
EDM Utilize the external device “EDM
monitoring function. Function”
L TGS - Not used (default) (Page 48)
Iltem Description + Apply
Reference points | Set the reference points monitoring function.
monitoring + Not used (default) Protection zone settings (OSSD3/4)
+ Apply ltem Description Related items
“Reference Points Monitoring Function” (Page Minimum Configure the minimum detectable |“Minimum
57) detectable object size. detectable
Multi-OSSD Set the multi-OSSD function. object size object” (page
function + Not used (default) Configurable This shows the maximum 45)
(OSSD3/4) « Apply area protection distance. This cannot

+ Not used (default)
* Apply

function » Not used (default) distance varies depending on the
« Apply operation mode and minimum f-,:
“Bank Switching Function” (Page 49) detectable object size setting. E
Muting Set the muting function. g
. Minimum o
Not used (dEfaUIt) detectable Standard High-speed E’,.
* Apply object Mode Mode 4
“ : FR] size (mm) c
Muting function” (Page 55). s o T 3
Use second Set whether to use two warning zones per 30 mm 29m 20m ‘ﬁ
warning zone bank. 940 mm 43m 29m &
. @50 mm 56m 3.8m

(warning zone B) + Not used (default) 970 mm 8.4m 57m 0
- Apply o150mm | 84m 57m %
“Warning zone” (Page 17) Response time | Set the SZ-V response time for “Response ué'
Laser off input Set the laser off input. the protection zone. Time and 8
When using the laser off input, use an external Scan Cycle” g

input to set the SZ-V to laser shutdown. (page 45)

OSSD output selection

“Operation Check Function” (Page 57) Item Description
Ml error Set the time until an Ml error occurs. 0OSSD 1/2 Set which scanner heads have protection zones that
detection time + 5 s (default) relate to OSSD 1/2. If you check the check box
- 2h for each scanner head, you can control if the
protection zone relates to OSSD 1/2.
[ [Reference,) + The multi-OSSD function can only be set on the SZ-V04. Default.: ON .
- The muting function can only be set on the SZ-V04 and OSSD 3/4 Set which scanner heads have protection zones that
SZ-V32N. relate to OSSD 3/4. If you check the check box
for each scanner head, you can control if the
protection zone relates to OSSD 3/4.
B Reference point monitoring Default: ON
There are no detailed setting items.
[ [reference ) + OSSD output selection can be set only when two or

more scanner heads are selected in the configuration.
« The OSSD output selection can be set to OFF for both
OSSD 1/2 and OSSD 3/4 for a scanner head.
+ In the OSSD output selection, users cannot set OSSD
1/2 or OSSD 3/4 to OFF for all scanner heads.
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B Bank switching function
Bank switching function
o

Independent bank switching

Number of banks (Bank number 0 to 3)
EpErTmeT
R
montoring (APPY

= Error wil occur if the banks are switched out of order when the sequence s specfied.

FomBanko (@ [0 (O Spectied ||[panit To [] [Bankt o [1[Bank1 To

FromBankl (@ g;:(ﬁeﬂ Specified | | Banko To [_|[Banko To [][Banko To

FromBank2 (@ g;:(ﬁeﬂ Specified | | Banko To [_|[Banko To [][Banko To

From Bank3 @ ?;:(ﬁed Specified || |Banko To [ Banko To [1[Banko To

Laser shutdown

Laser shutdown: Enabled  Laser shutdown bank:  Bankl
ltem Description

Bank switching
method

Select the bank input method.
+ Binary input (default)

« Single input

- Encoder input

Independent
bank switching

Enable the independent bank switching function.
Place a check mark in the check box to
enable the independent bank switching function.
Default: OFF

To enable independent bank switching, following
settings must be set.

Interlock: Auto/Auto

Multi-OSSD function: Apply

Bank switching method: Single

Use second warning zone: Apply

Laser off input: Not used

Number of
banks

Set the number of banks to be used.

The setting range differs depending on the
Display unit, bank input method, and if the
independent bank switching function is used.
“Bank Switching Function” (page 49)
Default: 2

Bank transition
time

If bank switching is not completed within the
specified transition time, a bank input error will
occur.

Setting range: 0.02/0.05/0.1/0.25/0.5/1/2.5/5
(seconds)

Default: 0.1 (seconds)

Bank sequence
monitoring

Configurable when using three or more banks.
Bank sequence monitoring is enabled by
choosing “Apply”.

Default: Not used

The bank sequence is set separately for each
bank.

Not specified: This permits switching to any
bank (default).

Monitor the bank switching
sequence. This permits switching
only to the banks specified
(maximum 3). If switched to an
unspecified bank, a bank
sequence error will occur.
Setting range: Bank 0 to Number of banks
Default: Bank 0 ("1” for “From Bank 0)

Specified:

Laser shutdown

The operation check function will operate when
the bank specified in the assigned bank number
is activated.

To enable the operation check function, press the
[Change settings] button, place a check mark
in the [Enable] check box, and then select [Laser
shutdown bank].

Default: Disabled

Encoder settings

When the bank input method is set to encoder input, the [Encoder
settings] button is displayed. Click the [Encoder settings] button and
configure the encoder-related settings.

Encoder setting
Velocity setting
Encoderl 52 pulses/mm (5 to 100 pulses/mm)
Encoder2 5% pulses/mm (5 to 100 pulses/mm)
Allowable variation 255 o (0 to 45 %)

Maximurm variation time

Velocty -6.0 to 6.0 m/s

Velocity
(mis)

X
k input \
| [Delete wiring bank] button
OFF I

[Add wiring bank] button

Set bakk swi
* Unic: O\1
* Not allowed

ankl
Switching velocity |

hing velocity in ascending order.

input 0.0 mfs

[Delete velocity bank] button |

[Add velocity bank] button |

{ Verify settings I[ 0K H Cancel

Velocity settings

ltem

Description

Encoder 1

Specify the number of pulses per 1mm of AGV
travel for Encoder 1.

Setting range: 5 to 100 (pulses/mm)

Default: 5

Encoder 2

Specify the number of pulses per 1mm of AGV
travel for Encoder 2.

Setting range: 5 to 100 (pulses/mm)

Default: 5

Allowable
variation

Set the maximum value that is allowed as an
error for Encoder 1 and Encoder 2. If an error
that exceeds the maximum value continues for
longer than the time set in "Maximum variation
time" the SZ-V goes to an error state.

Setting range: 0to 45%

Default: 25%

Maximum
variation time

Specify the time until an allowable error is
detected.
10 s, 30 s (default), and 1 min

Switching
velocity

Specify the velocity at which the velocity banks
switch. The velocity must be set in ascending
order.

Unit of input: 0.1 (m/s)

Invalid input: 0.0 (m/s)

The minimum and maximum switching
velocities are determined by the formula below.
Max velocity (m/s) = 100 (kHz) / No. of pulses
per 1Tmm of AGV travel (pulse/mm) for the
encoder

[Add velocity
bank] button

The threshold of the velocity at which velocity
banks switch can be increased. Up to eight
velocity banks can be set.

[Delete velocity
bank] button

Delete the velocity bank added last.

Laser shutdown
bank

When the operation check function is enabled,
switching to the specified bank number will cause
the operation check function to activate.

[Add wiring bank]
button

Add wiring banks depending on the
combination of bank input wires. Up to four
banks can be set.

[Trotrons;

+ Encoder inputs can be selected for the bank switching

method for only the SZ-V32 type and SZ-V32N type.

+ The independent bank switching function is only
available on the SZ-V04 type.

+ The same bank number cannot be set for the bank to be
switched to in the bank sequence monitor function.
Example: "3" cannot be set when you set "To bank" for
"From bank3".
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[Delete wiring

bank] button

Delete the wiring bank added last.

[ [Reference ]  If the minimum value of switching velocity is 0.1 [m/s] or

higher, S
stopped.
encoder

Z-V goes to “Bank Velocity Error” when encoder is
To prevent SZ-V from going to error state while
is stopped, please set the minimum value of

switching velocity to -0.1 [m/s] or smaller.
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W Use second warning zone (warning zone B)

Use second waming zone

(waming zone 8) (APRY x

Waming zone B settings

Minimum detectable object sze (70mm (2.76in.) -

Configurable area  26.0m (1023.62in.)

between muting
inputs

B Muting
Muting |Apply =
Muting configuration
MR
Sequence of mutig inputs
Maximum muting perid of tme
Mutng bmp error
Override configuration
Maxamum override parod of tme
+ Muting configuration
Iltem Description
Time period Set the time period between muting inputs that

is recognized for the start of muting.
Muting is initiated if the SZ-V detects the muting

ltem Description Related items
Minimum Configure the minimum detectable | “Minimum
detectable object size. detectable
object size object” (page

Configurable This shows the maximum warning
area distance. This cannot be set.
The maximum configurable

45)

inputs (muting input 1 and 2) within the
specified time period according to the
"Sequence of muting inputs".

+ 0.04s to 3s (default)

distance varies depending on the
operation mode and minimum
detectable object size setting.

Minimum
+ 0.04s to 5s detectable Standard | High-speed
« 0.04s to 10s object size Mode Mode
» (mm)
- Not specified 20 mm 21 m 15m
Sequence of Set the sequence of muting input that is needed 930 mm 23 m 18m
. . s . " @40 mm 24m 20 m
muting inputs to initiate the muting condition. 950 mm 25m 21 m
+ 1 — 2 fixed (default) 970 mm 26 m 23m
« 2 1 fixed ©®150 mm 26 m 23 m
- Not specified Response Set the response t}me. Response
- - - - - time As the scan cycle is the same as Time and
Maximum muting | Specify how long muting will last. . N
. . . the scan cycle for the protection Scan Cycle
period of time * 1 min zone, it cannot be set here (page 45)
+ 5 min (default) > : pag
+ 10 min

u Laser off input
There are no detailed setting items.

+ Not specified

Muting lamp Set how the OSSD performs in the case of
error muting lamp failure.

+ ERROR

+ Alert (default)

H Ml error detection time

ltem Description

MI error This specifies Ml error detection time.
The responsible personnel must perform the risk detection time + 5s (Default)
assessment based on the machine application in - 2h
order to appropriately determine the risk if "Not For detail, refer to “MI Error” (page 19).

specified" is selected for the maximum muting period

of time. Moreover, based on this result, enact
additional safeguards if necessary.

Consider the potential danger due to the muting
sensor unexpectedly failing. Also, note the following
when “Not specified” is selected for both the
maximum muting period and time between muting
inputs.

- If the time between muting inputs exceeds 3
seconds, the muting state will be terminated
approximately 5 minutes later. (If the time between
muting inputs is within 3 seconds, the muting state
continues and is unlimited as per the settings.)

JojeanBiuon A-ZS ainbyyuos o} MoH

- Override configuration
Iltem Description

Maximum This specifies how long the override will last.
override period of | + 1 min (default)
time + 5min

+ 10 min
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3. Set the zone

Click the [Zone] button on the sub-panel and set the zones.

@ 5Z-V Configurato

Filel®) EditE) View(¥) Monitoringtools(M) Detection history(D)  Communication(C)  Log-in authentication(4)  Language(l) HelpH)
OBy B &2 | ALog-in 4 Log-out | 5 Transfer configuration to 5Z-V i Read configuration from SZ-V @) Link to the manual
I S I PUETE T I Hlstory — Scanner head selection - Drawing toolbar (1) !

" Unit ‘ Drawing toolbar (2)

Config. | & E . . | I;_lf\|®~ Q - m %S\muhmn H.,J Came;/ I

Canvas
. 000 @Autowtm }
Dynam\c }
B R X
Bl c .
‘, ‘ SRR K
Others
Sy a Q@ KRG
‘ Transfer ‘ 2000 w,
e 5 @& <)
Edit zones
-
(]
Warn.
(I =400 eI =000 - 1100 - 00T 2000 Y ELIY
P
T ! Zone display K
=200
] L I r il
;{I‘;h)use posi;ig;]mm v 4380 mm [Figure information] Drawing properties
USB connection | |Log-out
T
g Item Description
g Scanner head Displays the selected scanner head.
9 selection panel
3 Canvas Set the zone that the selected SZ-V scanner head detects. “Canvas” (page 79)
Q The "Drawing toolbar" is used for zone configuration.
] Zone display panel Select the zone to be configured with this panel and also switch whether the zone in question is displayed or not.
Iﬂ * This button is disabled when the independent bank switching function is used.
¢<3 Drawing toolbar (1) Draw the zone on the canvas with these drawing tools.
S (2) “Drawing toolbar (1)” (page 80)
2 “Drawing toolbar (2)" (page 80)
5 Drawing properties This shows information related to the drawing.
s + [Mouse position] This shows the current coordinates of the mouse pointer.
- + [Figure information] This shows information such as the size and angles of figures on the canvas.

See the following section for detailed information on each function.
“Protection zone” (page17)

+ “Warning zone” (page 17)

- “Reference Points Monitoring Function” (page 57)

“Multi-OSSD Function” (page 54)

+ “Bank Switching Function” (page 49)

+ “Muting function” (page 55)
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- Reference points
+ Muting zones

+ Warning zone A
+ Warning zone B

Canvas

The SZ-V scanner head is represented in the center of the canvas. A
grid is shown on the canvas for reference.

Unconfigurable Show all/hide | Switch all banks to be shown or hidden.
area 1 all banks Even if all banks are hidden, the zones of the bank
@a : that is bellng edited are s.hown.
*1 Zone being currently edited cannot be hidden.
O i i W *2 Warning Zone A is displayed as the warning zone if Warning Zone B
T ‘T\ is not set.
e \ u List all zones
o o e & o v " Shows zone settings per bank.
Unconfigurabl
”C‘;’:e'g‘ga e sakcomng || vostobank || pasomonenrowase | | mpor || meen | | cow |
i Zone comments (max. 100 characters, mex. 3 Ines in printing)
Headl Head2 Head3
Iltem Description
Configurable The color of the canvas is white for the T J L —
area configurable area. \ N (0 N
The configurable area varies depending on the N\ o I X
. . R Bank0 \ S o
configuration of the safety functions. / -
Unconfigurable | The canvas background color is light gray for

area 1 areas that cannot be configured.

Unconfigurable
area 2

The canvas background color is dark gray for
areas that are not visible to the SZ-V scanner
head laser (blind areas). These zones cannot be
configured.

Zone with the

The zone within the circle with a radius of 93.5mm

Bank1

Zone notes

limited from the center of the SZ-V scanner head I
detection (protection zone origin) is a zone with limited 3
capability detection capability.
“Zone with the limited detection capability” (page
19) Item Description
Zones Zones consist of points on the optical axis (user (Bank number) Indicates each bank's zone.

points) and detection zone origin points
connected by line segments.
The filled in area indicates the zone.

[Bank copying] button’ Copy all regions of the selected
bank.

Paste the copied zones of the
selected bank.

Paste the copied zones of the
selected bank in reverse.

Save all regions of the selected

[Paste bank] button’

[Paste zone in reverse]
button”
[Export] button

Zone display panel

The contents vary depending on the model and the selected content.

can be entered.
* When using the independent bank switching function, this button is
disabled.

T

o

H

bank in a bank file. °
= [Import] button’ Retrieve and paste the zones )
saved in the bank file onto the a
selected bank. %
[Close] button Return to the Zone screen. n
Zone notes Enter any comments here. N

Prot. B <
Recommended to enter some 9

Warn. information about when this zone 3
_— is selected. Up to 100 characters @
8

°

Hide all banks

Item Description

[List all Displays zones in a list.

zones] “List all zones” (page 79)

Bank This is shown if banks have been set.
[Editing] is displayed on the selected bank.

If the button is pressed, that bank's protection
zones, warning zones, muting zones, and
reference points will be hidden. When pressed
again, they will reappear. ™

The following configurable items will be displayed:
+ Protection zone A

+ Protection zone B

Zones
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Drawing toolbar (1)

The following tools can be used when drawing on the canvas.

Drawing Tools

Drawing toolbar (2)

The following tools can be used when drawing on the canvas.

Drag to select multiple points.

@Autnrﬂat\c
Ig Dynamic
E @ L 8 @ EH @D E b - || 8smatn ||
5 @ = D
ltem Description ltem Description
[Automatic] Automatically draws a zone based on the [Start real-time | Displays the ranging state of the current SZ-V
button detection state of the SZ-V scanner head. ranging] scanner head in real time. “Real-time ranging”
“Automatic drawing function” (page 85) (page 88)
“Automatic trimming function” (page 86) [Pause Temporarily stops the real time ranging display.
[Dynamic] By detecting the specialized sheet, users can real-time “Real-time ranging” (page 88)
button automatically draw zones. ranging]
“Dynamic drawing function” (page 87) [Finish Clears the real-time ranging information on the
[Point Select a user created point or reference point for real-time canvas. “Real-time ranging” (page 88)
selection] the zone currently being edited. ranging]

[Add points]

Add user created points or reference points to
the border of the zone currently being edited.

[Delete all] Clear everything in the zone.
[Set a line Add a line connecting two points, as well as the
segment] triangular area defined by the points on that line

and the origin.

[Bottom hold]

Holds real time ranging display at the bottom.
Displays the results of a bottom-hold with a green
line.

This is available only when the real time ranging
display is being executed.

“Real-time ranging” (page 88)

[Add polygon]

Add a polygon defined by multiple user points, as

[Clear bottom
hold]

Clears the bottom hold display.

these points and the origin.

well as the area defined by these points and the [Zoom In] Zooms in on the canvas.

origin. [Zoom Out] Zooms out of the canvas.
[Delete a line Delete from the area currently being edited an [Full display] Adjust the screen scale in order to show the entire
segment] area defined by the two points on the selected zone of the real-time ranging that is being

line and the origin. executed on the canvas.
[Delete Delete a polygon defined by multiple user points [Ruler] This indicates the distance between two specified
polygon] and the area created by these points and the points.

origin. [Left rotation] Rotates the SZ-V scanner head direction 45° to
[Seta Add a rectangle with two specified points at the left on the canvas. “Rotating the canvas”
rectangle] opposite vertices, as well as the area defined by (page 88)

[Set a circle]

Add a circle with a radius defined by specified
points, as well as the area defined by these

[Right rotation]

Rotates the SZ-V scanner head direction 45° to
the right on the canvas. “Rotating the canvas”
(page 88)

points and the origin. [Rotation Rotates the SZ-V scanner head direction on the
[Delete a Delete a rectangle with the two selected points angle] canvas. Press the up and down buttons on the
rectangle] on opposing vertices and the area created by input box to track and rotate the SZ-V scanner
these points and the origin. head on the canvas.
[Delete a circle] Delete a circle with a radius defined by specified “Rotating the canvas” (page 88)
points and the area created by these points and [Simulation Start Simulation mode.
the origin. mode] button “Simulation mode” (page 88)
[Freehand Add a freehand shape, as well as the area [Camera] Displays the sensor camera image.
drawing] defined by that shape and the origin. button “Checking the camera” (page 89)

[Set a sector]

Add a sector with an edge defined by two
specified points and an internal angle specified
by a third, as well as the area defined by these
points and the origin.

[Freehand Delete a freehand shape, as well as the area

deletion] defined by that shape and the origin.

[Delete a Delete a sector with an edge defined by two

sector] specified points and an internal angle specified
by a third, as well as the area defined by these
points and the origin.

[Undo] Undo the previous operation.

[Redo] Redo the last operation that was undone.

[Number input]

Add zones by entering coordinates in numbers
for line segments, rectangles, polygons, circles,
and sector zones.

[Palm]

Change the XY direction of the display position.

The mouse icon changes into <€E’> while dragging.
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4. Configure other settings

Click the [Other] button on the sub-panel and configure other settings.

Setting IMDnitnring I History

State information output

‘ c'g,:l;rg_ State information output

I Auxiliary outputs

‘ Operation AUXL [Not used =

EE— AUX2 [Not used =
AUX3 [Not used =
AUX4 [Not used 8

[ Wire color and assigned function

Display settings

Detection history

Saving mode | Single Frame/Photo -

Single Frame/Photo
Saves a single frame of the measurement status from the Monitor View,
and when using a camera model, a photo at the moment of detection.
Latest 30 photos wil be saved.
Saved photos are deleted after restarting 5Z-V.

Multi-Frame/Video
Saves multiple frames of the measurement status from the Monitor View,
and when using a camera model, a video from 2 seconds
before to 2 seconds after the moment of detection.
10 videos wil be saved. Saving order can be selected.
Saved videos are not deleted after restarting SZ-V.

| [Reterencer)  Seg the following sections for detailed information on each function.
- “State information output” (page 60)

“Error output” (page 64)

“Alert output” (page 64)

“Error or alert output” (page 64)

“Muted or override condition output” (page 56)

“Muting lamp output” (page 56)

“OSSD state output” (page 61)

“Detection in the protection zone” (page 65)

“Detection in the warning zone” (page 65)

“Interlock-Reset-Ready Output” (page 66)

.

.

.

+ “Encoder error output” (page 64) :g:
+ “Transition to Normal Operation Output” (page 66) g
o
)
3
State information output Output cg'
Item Description Auxiliary outputs 3
State information Set state information output. ltem Description ‘,ﬂ”
output - Not used (default) AUX 1to AUX6 ' | SetAUX outputs. <
- Apply + Not used (default) 9
. E
Pulse width Set the pulse width for the state information Error output =
+ Alert output e
output. ]
. 20 default « Error or alert output i o
ms (default) + Muted or override condition output 2 °
- 40 ms - Muting lamp output 2"
- 60ms + OSSD state output .
- 80 ms + Detection in the protection zone output 4
+ 100 ms + Detection in the warning zone output 4
+ 200 ms + Interlock-reset-ready output 5
. 300 ms - Encoder error output®
- Transition to normal operation output

*1  The number of AUX outputs that can be used differs depending on

When using the state information output, the AUX 1 output the Display unit model and the other functions that are used. “AUX

and the AUX 2 output will be automatically assigned to Output” (Page 46)
state information output. *2 Select this item only when specifying "Apply" for the muting
function.
*3 This output can only be assigned to AUX 6 (AUX 4 for the SZ-V32N
type).

*4 When adding scanner heads, select all scanner heads or a specific
scanner head.

*5 Do not select this item when the interlock function is set to
"Automatic/Automatic”.

*6 Select this item only when the bank switching function is set to
"Apply" and the bank switching method is set to "Encoder input".
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Wire color and assigned function
The [Wire color and assigned function] button allows users to check
which wire color is assigned to which function with the current settings.

Wire color and assigned function ==

[Wire color |Assigned function
1 Brown [+2av DC
| Blue jov
] Black 05501
——  |white lossD2
I lGray [aux output 1: Not used
— (Gray/Black JAUX output 2: Not used
——  [velow [Input 1: Reset input or Laser OFF input
] Red [Tnput 2: EDM input
1 Light blue [Input 3: Not used
E—|Light blue/Black [Input 4: Not used
— [vellow/Black [Input 5: Not used
— Red/Black [Tnput 6: Not used
1 lorange [Input 7: Not used
—|Orange/Black [Input 8: Not used
—— P [Input 9: Not used
— |Pink/Black [Input 10: Not used
1 lGreen [aux output 3: Not used
—— (Green/Black |AUX output 4: Not used

Display settings
ltem Description

Power saving mode

Set power saving mode.

"Reducing Power Consumption” (page 58)
+ Not used (default)

+ Apply

Camera blur

Set the camera blur function.
“Camera Blur Function” (page 58)
» Not used (default)

+ Apply

Detection history

Iltem

Description

Saving mode

Set the format to save images for the
detection history.

- Single Frame/Photo (default)

+ Multi-Frame/Video

Save First/ Last 10

occurrences

Set the format to save the detection history.
Select a format only when the image save
format is set to [Multi-Frame/Video].

+ Save last 10

- Save first 10 (default)

When the image save format is [Single Frame/Photo], the
save format is automatically set as [Save last 30].
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5. Communication settings

Click the [Communication settings] button on the sub-panel and configure the communication settings.

Setting IMoniton'ng I History

Communication protocol

( Unit | _
‘ ‘ @ Measurement distance data output (UDP)

Config. -
f' ) EtherNet/IP
‘ Operation Show options
Measured value stabilization fiter
Ethernet Setting
Apply communication settings
1P setting [m [W}
IPaddress 0 . 0 . 0 . 0O

Subnet mask 255 . 255 . 255 . O

Communi-
| cation

v Default gateway 0 [« 0[] O |.| O

‘ Transfer ‘

Device name

Edit...

(s,

Copy from latest connection

The communication settings can only be set for the SZ-V32N type. For other models, "Communication settings" is not displayed.

For details about communication methods, see the separate "SZ-V Communications Manual".

Communication protocol

Select a communications protocol.
+ Measurement distance data output (UDP) (default)
- EtherNet/IP

Show options

Iltem Description

Endianness Set the data endianness.
+ Big-endian
- Little-endian (default)

Set whether to filter the data obtained from
communications. When using a filter, the
stability of the obtained data increases, but
the response time decreases.

« None (default)

+ Apply

Measured value
stabilization filter

Common Ethernet settings

Checking the change settings check box allows users to change
the Ethernet settings. The modified settings are transferred to the SZ-V.

ltem Description

IP setting Set the method to assign the IP address.
+ BOOTP/DHCP
- Static IP (default)

Device name’ Set the device name. Click the [Edit] button

to edit the device name.

* Up to 60 characters (half-width alphanumeric characters) can be used
for the device name.

If the IP settings are set to "Static IP", configure the settings below.

Item Description

IP address Set the IP address.

Subnet mask Set the subnet mask.

Default gateway Set the default gateway.

[Copy] button” Automatically obtain the IP address, subnet
mask, and default gateway information from
the connected SZ-V.

* This button cannot be used when a device is not selected.

B Advanced settings
When the [Advanced settings] dialog box appears, the setting below
can be configured

Item Description

TCP port number Set the port number to use for TCP
communications.

 Setting range: 0 to 65535

+ Default: 8637

UDP Command Port No. | Set the port number to use for UDP
communications.
* Setting range: 0 to 65535

* Default: 8800

Keep-alive time Set the keep-alive time for TCP communications.
+ Setting range: 10to 600 s

* Default: 90s

Timeout period Set the timeout time for communications.
+ Settingrange: 10to60s

* Default: 10s
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6. Transfer the settings

Once configuration is completed, the configuration data can be
transferred to the SZ-V unit.

Before transferring the configuration data, make sure that the computer
and the SZ-V unit are properly connected.

Procedure for transfer

1. Click the [Transfer] button on the sub-panel.
Unit |
Config.
v
[ Operation
I Others |
—
|" Communi- |
cation
v
| Transfer
+ The [Transfer] button cannot be clicked if the configuration is not
complete.
2. Click the [OK] button in the transfer settings dialog box.
SZ-V Configurator ===
The configuration data will be transferred to 5Z-V.
(Detection history is cleared after transferring the new configuration data)
Isit OK?
In the following cases, the settings cannot be transferred.
- The input and output polarity is not selected.
» There is an empty protection zone.
« The zone that was created is configured beyond the
specifications.
+ The set model and the connected SZ-V do not match.
« The number of set scanner heads and the number of connected
SZ-V scanner heads do not match.
- If encoder input was selected for the bank switching method and
the encoder settings are not configured.
« SZ-V is not connected with the computer.
Pressing [OK] while logged in erases the current SZ-V
settings. If cancelled during the following procedure,
the SZ-V enters waiting for configuration state and the
current settings cannot be restored.

[ [reference ] When logged in as maintenance personnel, settings other

3.

4.

than those pre-approved by the responsible personnel
cannot be transferred.

If not logged into the SZ-V unit, the [Log-in] dialog box will appear.
Enter the correct password to log in. “Log-in” (page 103).

The configuration data will be written to the SZ-V unit. After the
configuration data is written, the configuration data is retrieved from
the SZ-V unit for confirmation. During this time, do not disconnect
the computer from the SZ-V.

5. Click [OK] in the confirmation dialog to show the [Confirmation]
dialog for the configuration data. Confirm the configuration and then
click [Accept] if nothing is different from your intention.

If the [Accept] button is grayed out and cannot be clicked, use the
scroll bar to display all of the settings.

Confirmation

o

litem

T

[safety configuration loisplay unit

INumber of heads

IPNP / NP select

fnterlock

|automati / Automatic

lEom

ot used

lrotection zone setting lHead1

(Operating mode

Standard

”

fetectable object size:

Iscan cycle

lscan cycle A

[Response time

320ms

[Waming zone settings lHead1

IMinimum detectable object ize:

[7omm (2.76in.)

fitem

[Response tme

[320ms

[Advanced function i

Setting

{| [reference points monitoring

ot used

[Bank switching function

|epoly

jBank switching method

jinary

INumber of banks

2

Scrol the viewn area of the window n order to confirm al the parameters you configured,
when the widow does not show the a parameters

6. The [Confirmation] dialog box appears. Confirm the zone and then
click [Accept] if you find nothing different from your intention.
If you have expanded the scanner heads, or are using the
multi-OSSD or bank switching functions, the [Next head] button will
appear next to the zone name, and the [Accept] button will be

grayed out.

The [Accept] button will become available once all the zones have

been confirmed.

Confirmation [ESSEE ===
Zones
D Protection A Warning A
[Headt -
arko I
0o
-1000 ?A 100C
[Comments on the zone
[Bank1
Confirm all zones
- Clicking the [Not accept] button at step 5 or step 6

will cancel the transfer. If this happens, all
configuration data on the SZ-V unit will be erased.
The SZ-V enters the waiting for configuration state
and “Waiting for Configuration” is displayed.

- However, the common Ethernet settings are
transferred, and the SZ-V starts operating with the
new settings. (If the “Apply Communication
Settings” check box is checked.)

7. The [Confirm] dialog box appears. Click the [Yes] button or the [No]

button.

SZ-V Configurator

i

Transfer completed.

Do you start monitoring?
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8-6 Useful Functions for Setting Zones
These are functions that can be used on the zone settings screen. By

using these functions, it is possible to more quickly and easily set
zones.

Automatic drawing function

The purpose of the automatic drawing function is to draw the zone
automatically based on the surroundings of the SZ-V, such as a
protective guarding.

Automatic drawing and automatic trimming settings

Automatic drawing / Automatic trimming S

Please select one from the following.

@ Automatic drawing

) Automatic trimming

RS E

5Z-V configurator will draw the zone with the folowing
specified spacing from surrounding obstacles.

100 mm  (0Omm to S00mm)

[F] Smoothing

@ Show options

( Start Il Cancel |

The zone drawn with automatic drawing or automatic
trimming is just an informative zone, which is
automatically drawn by the SZ-V Configurator based
on the surrounding situation of the SZ-V, such as a
protective guarding. Therefore, you must confirm

whether the zone drawn with automatic drawing or

automatic trimming is just as you intended, if you
want to configure the actual protection zone
according to the zone drawn with automatic drawing
or automatic trimming. Failure to follow this warning
may result in a significant harm to the machine
operators, including serious injury or death.

ltem Description

(Function Select whether to execute automatic drawing or
selection) automatic trimming.

Setting Based on the actual ranging information from

the SZ-V unit, the SZ-V Configurator
automatically draws the zone, taking into
account the specified space from the
surrounding obstacles.

Use the up and down buttons of the input box,
or input the value directly.

0 to 500 (mm)

Default: 100 mm

[Default] button Reset the [Space] value to its default value.

Smoothing Checking this check box and executing
automatic drawing, reduces the number of user
points so as to make the drawing easier to see
and adjust.

Default: OFF

[Start] button Start automatic drawing.

[Cancel] button | Cancels automatic drawing and closes the

dialog box.

. Reference )

+ Check that the computer and the SZ-V Series unit are
correctly connected first before executing automatic
drawing and automatic trimming.

+ Automatic drawing and automatic trimming cannot be
used in muting zone settings and reference point
settings.

Automatic drawing procedure

1.
2.

Click the [Automatic] button on Drawing toolbar (1).

The Automatic drawing/automatic trimming window appears. Select
[Automatic drawing]. This procedure configures automatic drawing.

Automatic drawing / Automatic trimming =

Please select one from the following.

@ Automatic drawing

Setting
SZ-V configurator wil draw the zone with the folowing
specified spacing from surrounding obstacles.

100/ | mm  (Omm to 500mm)

[F] smoothing

@ Show options l Start ] I Cancel ]

. Click the [Start] button to start automatic drawing.

The [Automatic drawing] dialog box appears.

Automatic drawing

. in progress
L

[ Finish ] [ Cancel

. Click the [Finish] button to fix the zone.

5. Click the [OK] button to complete automatic drawing.

\

During automatic drawing, zone is drawn as a bottom
hold of the detected distance. Unnecessary zone can
be eliminated by actually moving objects or
equipment.

Point
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Automatic trimming function

The purpose of the automatic trimming function is to draw the zone
automatically based on the surrounding situation of the SZ-V in the
same manner as automatic drawing. Unlike automatic drawing, it does
this by trimming a zone that has already been set by the user. This
function only affects zones that have already been drawn.

Automatic trimming settings
See “Automatic drawing function” page 85.

Automatic trimming procedure

1. Click the [Automatic drawing] button on Drawing toolbar (1).
[ Automatic

2. The Automatic drawing/automatic trimming window appears. Select
[Automatic trimming]. This procedure configures automatic trimming.

r ~
Automatic drawing / Automatic trimming ==

Please select one from the following.

(@ Automatic drawing

I lLi_,Ft‘JJ l%ﬁl

@ Automatic trimming

SZ-V configurator will draw the zone with the following
specified spacing from surrounding obstacles.

100 mm  (0mm to 500mm) U

[F] Smoothing

I @ Show options [ Start H Cancel I

3. Click the [Start] button to start automatic trimming.

The [Executing automatic trimming] dialog box appears.

Automatic trimming

e
. -' in progress

[ Finish ] [ Cancel

4. Click the [Finish] button to fix the zone.

5. Click the [OK] button to complete automatic trimming.

The automatic trimming function cannot be executed if a
zone was not set in advance.
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Dynamic drawing function

When dynamic drawing points are added, zones can

The dynamic drawing function detects a particular workpiece (bundled be efficiently drawn by adding points to the corner of
dynamic drawing sheet(s)) on the SZ-V, and sets zones based on these the zone being set.
detected positions. ™) (3)
. - -
\ Point :> |:> L
8

5. Click the [Finish] button to fix the zone.
6. Click the [OK] button to complete dynamic drawing.

You must confirm whether the zone drawn with the

dynamic drawing is just as you intended, if you want

Dynamic drawing procedure to configure the actual protection zone according to

the zone drawn with dynamic drawing. Failure to

follow this warning may result in a significant harm to

l@ Dynamic the machine operators, including serious injury or
death.

1. Click the [Dynamic] button on Drawing toolbar (1).

2. The dynamic drawing window appears. Select the execution option.

[ oynamic drawing - =) [ [Reference ]+ You cannot execute dynamic drawing from a position
; 500 mm from the SZ-V.

o, " == + Check that the computer and the SZ-V Series unit are
S N l".l?gx, ) l‘bﬂl correctly connected first before executing dynamic

2]
L
R = drawing.
°© o @ + Dynamic drawing cannot be used in muting zone

o o2 o2 settings and reference point settings.
+ When detecting the dynamic drawing sheet, place it so
SE"’E d;ﬂ”i:;’i‘i’:’ent I that is faces the front of the SZ-V.
¢ + When starting dynamic drawing, if there is a
[ stn | [ concel | highly-reflective object or background, that optical axis
— cannot be used to detect the dynamic drawing sheet.

3. Click the [Start] button to start dynamic drawing.

The [Dynamic drawing] dialog box appears.
rD).'namic drawing ﬁ-‘

Dynamic drawing

. .
oy in progress
Status
Undetecting

JojeanBiuon A-ZS ainbyyuos o} MoH

S

4. The dynamic drawing sheet is detected in the SZ-V detectable zone.

The detected points are added to the zone as dynamic drawing
points. The added dynamic drawing points are connected and the
zone is set.

During dynamic drawing, scanner head indicator flashes as follows.

Light color | Status Details

Green Flashing The zone being edited is in an object
slowly non-detection state

Orange Flashing The dynamic drawing sheet is in a
slowly detection state

Red Flashing The zone being edited is in an object
slowly detection state
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Real-time ranging

Simulation mode

Displays the detected environmental boundaries of the SZ-V Series
laser in real time on the canvas.

Real-time ranging procedure

1. Click the [Start real-time ranging] button on Drawing toolbar (2).

nguegell)  Hept)

3. Click the [Pause real-time ranging] button to stop real-time ranging.

Check that the computer and the SZ-V Series unit are
correctly connected first before executing real-time
ranging.

Rotating the canvas

Simulation mode is a function that can check operation in a new zone
without transferring settings to the SZ-V unit. This function is useful
when minor adjustments to the zone may be necessary.

Simulation mode procedure
1. Click the [Simulation] button on Drawing toolbar (2).
2. Simulation mode starts.

The [Simulation] dialog box appears.
[Emteton |

....- Simulation in progress

Status

Undetecting

&

3. If an object is detected in the newly configured zone, the [Detection
state] of the [Simulation] dialog box becomes [Detecting].

r N
Simulation =)
s
.C Simulation in progress
Status
Detecting
1§

During simulation mode, scanner head indicator flashes as follows.

Light color | Status Details
Green Flashing The simulation zone is in a non-detection
slowly state
Red Flashing The simulation zone is in a detection
slowly state
Reference )+ Check that the computer and the SZ-V Series unit are

Rotate the canvas to change the direction the SZ-V is facing on the
SZ-V Configurator. By aligning with the direction the SZ-V scanner
head is facing, zone settings and monitoring become easier to perform.

Procedure to rotate the canvas
FRODE B QE®EDE P [ B | S |

By clicking the [Rotate left] button or [Rotate right] button, the canvas
rotates in increments of 45°. It is also possible to align with a desired
angle by entering a [Rotation angle] directly. Press the up and down

buttons on the [Rotation angle] input box to track and rotate the SZ-V
scanner head on the canvas.

g

D % i ] Unguagell)  Heipt)
ot |l T confgurtion oS24 R confguraton fram 2 @ ik o the o

BEQERR e 9@ 1 e 55 oo
| { - - -
R X
R
T T T T T T - 1
20RG@
I L T 1 im| a8 4
- 1 Tt 1 Tt B & [
o -
I e
A ol ol oo o 2 B e 8 -

correctly connected first before executing simulation
mode.
» While in simulation mode, the SZ-V unit indicator
alternately flashes red and green.
The SZ-V continues normal operation with the settings
last transferred even in simulation mode. The new
settings are not applied until the settings are actually
transferred.
- Simulation mode cannot be used in the muting zone
settings and reference point settings.
Simulation mode can be performed to one scanner
head at once. If multiple scanner heads are cascaded,
only the selected scanner head goes into simulation
mode.
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Checking the camera

Check the zone and detection plane on camera images without
transferring the settings.

Procedure to check the camera
1. Click the [Camera] button on Drawing toolbar (2).

2. The currently selected scanner head” camera image is displayed.

Comers =

-
i\ ‘ .L‘

Item Description

Detection plane Shows the detection point where detection
laser is detecting an object. If detection is
done in the protection zone, point is shown
in red color. If detection is done out of the
protection zone, point is shown in green

color.
[Mirror] button Displays the camera image in reverse.
[Show/Hide zone] Overlays the zone onto the screen. Press
button this button again to hide it.
[Close] button Close the camera confirmation screen.

*If a scanner head that does not have a camera is selected, a message
appears stating "Cannot display image as there is no camera" and the
camera image is not displayed.

[ [Reference;) + Check that the computer and the SZ-V Series unit are
correctly connected first before checking the camera.
+ Only the camera images for protection zones and
warning zones can be view. It is not possible to check
the muting zone.

JojeanBiuon A-ZS ainbyyuos o} MoH
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8-7 Monitoring Operations

How to read the monitoring tab

Select the Monitoring tab to monitor the detection state of the SZ-V unit in real time.

Full screen display (initial screen’)

B S2-V Configurator - [E=5M 57 b DI srva] E=3 o ~x-)
Fil(E) EdME) View(l) Monitoring tools(M) Loe= Languseel)  Hel(H)

Mros-out | Transter contie & Foxd @ Link to the marual

[ T monitoring [ oy I —

v
&

L

Reset-ready

™ w1
a2 sl

USB cormection Communication in progress Fesponsible personnel

Camera view (left/right) Monitor view’

B 2V Confeurator - (Mo kR DI sevd] B S2-V Confeurator - (=541 LR DI sevd] cl
i) EGND Vaw() Montorne dook(M) Detection hetoril) Commmicationiy)  Loe-in sutbeniication(d)  Languses(l)  Hebi}) FinE) END Vaw) Montoring wok() Dutectionhiswrl) Commmicaton() Log-in autherticationd)  Luneuses(l)  Habp(}0

@ Lk 10 the o i i @ L 10 e vl

o2 ()

I
o
H
-
o
(]
o
]
=h
Q
c
=
®
K" (o] (o]
< = -
e o ] [ on ]
o

2 = o]
Q = ol B
=} e [on ]
2

<] = =
= = [ov ]
= [ov ]

Commurication n weoeress

*If all the connected scanner heads do not have a camera, the monitor view is displayed. The monitor view will be the only available display.

[ [reference,) + Before selecting the Monitoring tab, make sure that the computer and the SZ-V Series are properly connected.
+ Monitoring is not possible if the configuration data on the SZ-V Configurator is different from the configuration data on the SZ-V Series.
Read the configuration data from the SZ-V unit or transfer the configuration data from the SZ-V Configurator, and then start monitoring.
+ Monitoring is not possible when the SZ-V enters the waiting for configuration state and Waiting for Configuration is displayed. Transfer
the configuration data from the SZ-V Configurator and start monitoring.
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Scanner head selection panel

Head?2 Head3

Select which scanner head to use for monitoring.
+ Item: Head 1to3

Background hold button

This button is for the background hold function.

This function holds the minimum distance measured by the SZ-V on the
SZ-V Configurator for each bank. Since the AGV surroundings change
throughout its path, this function will assist in zone setting.

The minimum measured distance (background) is displayed on the
monitoring panel and the canvas.

W5 If this icon is clicked, the minimum

&l distance detected by the SZ-V will be
Start/stop background Qisplayed on the gray line. With this gray
hold line as a border, the hold will be

displayed with the far distance side as
gray, and the close distance side as
white. If changing the bank, the hold
display will be reset, and the shortest
distance hold will display.

Each hold display screen can be stored
in each bank.

If the icon is clicked once again, the hold
display will no longer be renewed. The
held area will be displayed as is.

m Reset the hold display conditions. The
area set as gray will return to white.

Clear background hold

Background hold also can be executed after using a timer.
“Background hold setting” (page 100).

Subpanel

Displays the operating state of the SZ-V.

SZ-V04 type

NORMAL
OPERATION

Reset-ready

0sSD 3/4

Reset-ready

e (]

Head?

Prot. zone A

Prot. zone B

Wamn. zone A

SZ-V32 type or
SZ-V32N type

SZ-V operation
display

Error or alert information display

OSSD 1/2 display
Reset-ready

D 3/4 displ
OSSD 3/4 display - ]
Encoder velocity
Bank display 1 [mis]

| Encoder velocity display

h2 [m/s]

Display by scanner head
Head2

Prot, zone A

Wam. zone A

Wam. zone B

Head!

Prot. zone A

Wam. zone A

Wam. zone B

Iltem

Description

SZ-V operation
display

Displays the operating state of the SZ-V.
+ Normal operation

+ AUX output test

+ Laser shutdown

- Laser off input state

+ Error State

+ Waiting for bank input

+ Override

+ Muting

+ Reference point not detected
- History saving

Error or alert
information display

Displays the content of errors and alerts.
Nothing is displayed when there is no error
or alert.

OSSD 1/2 display
OSSD 3/4 display

This shows the state of the OSSD.

This indicates the state of
the OSSD output.

Lights yellow during
interlock.

Reset-ready

Lights yellow-green during
interlock-reset-ready.

Bank display

Displays the selected bank number when
using banks.

Encoder velocity
display

Displays velocity detected by each encoder

when using the bank switching function

+ Ch1: Detected velocity of Encoder Input 1

+ Ch2: Detected velocity for Encoder Input
2

Display by scanner
head

Indicates the detection state of each
scanner head.

+ Protection zone

+ Warning zone
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1/0 monitoring panel

This shows the state of inputs and outputs.

—— Input 1:

—— Reset input or Laser OFF input
Input 2:

B o0 input

— Input 3:

—— Mot used

—— Input 4:
W Not used

—— Input 5:
Not used
Input 6:

. ot used

—— Input 7:

—— Not used

—— Input 8
ot used

-]
H

]

]

— Input 9:
—— Mot used

—— Input 10:
Not used

e

el e el e e

]

How to read and operate the full screen display

Full screen display

B SZ-V Contfigwrator = FEZSM SIS OIRE sevd]

Fiel)) EdiD) View(l) Monitoring tools(M)
Wtoc-out | 3§ Transi

| settng | Monitoring | History

31 [mis]
2 Ims]

USB comestion Communication in progress

Loe ) Lonquseell)  Hellt)

[E=2cE ]

@ Lk 10 the marual

Responsible personnel

=
e

Item

Description

Left camera display
panel

Displays the left camera image of the
selected scanner head. If clicked, the
camera image from the left camera is
displayed.

= _on |
_
- Amu:( :ulput 4: e
Iltem Description
Input This shows the wire color, function, and ON/OFF
state of the input.
The contents of this varies depending on the
function, configuration, and input state.
Output This shows the wire color, function, and ON/OFF

state of the output.
The contents on this varies depending on the
function, configuration, and input state.

Right camera display
panel

Displays the right camera image of the
selected scanner head. If clicked, the
camera image from the left camera is
displayed.

[Close] button

Hides the I/O monitoring panel.

[AUX output

test] button

Turns OSSD OFF and tests the AUX outputs.

B AUX output test
This function turns the desired AUX outputs ON or OFF. Operate this
function from the [AUX output test] dialog box.

Monitor view panel

Displays the detection status of the
selected scanner head. If clicked, the
monitor view is displayed.

(Zoom In)
M putton

Zoom in on the monitor view.

(Zoom
Out) button

Zoom out of the monitor view.

(Full Display)
Sl button

Adjusts the screen scale in order to show
the entire zone that is drawn on the canvas.

Displays the camera images and the
monitor view in reverse.

O - OSSD turns OFF during the AUX output test.

(Reverse)

button
E Hide zone
(Show/hide zone)
button

Overlays the protection zone onto the
camera view. Press the button again to hide
it.

AUX output 1:

cst s

AUX output 2: |

Error or alert I

AUX output 3:

Not used

AUX output 4:

Not used

Output for I l Finish test l

ltem Description
State Output the pulse to indicate the specified state. Set
information this item only when using [State information output].
output 1/2 “State information output” (page 60)

[ON] button
[OFF] button

Turn a specified AUX output [ON] or [OFF].
The outputs will not be generated until the [Test
output] button is clicked.

[Test output] Outputs in accordance with the output state and
button each AUX outputs setting.

[Finish test] Finishes the AUX output test.

button Click the [Finish test] button to restore the state of

all AUX outputs. The OSSD also goes back to
normal operation.

0SSD keeps OFF state during AUX output test.

92
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How to read and operate the camera view

How to read and operate the monitor view

Camera view Monitor view
B S7-V Confrurator - (= 5H 1 SR OB sov] o8 x| B STV Confiowator - [E= S-SR O srvd] p=y g8 - %~ |
FillE) EAME) Vew(l) Montorng Wok(M)  Detecton histon(l) Communcatonil) Loe-n abenticatonid)  Loewsee(l) He(H) Log-in ) Laquagell)  Helplt)

o s
™ [mis)

USB cormection [ ——

e o g erre

Fielf) ESNE) Viewdy) Monitoring kM)
w-n loe-out | 5 Traat

Settng | Monitoring | Histor

Head2 | Headd | R

O Lkt the marnal

Reset-ready

w [0]
Encoder velocty
i s}
=53 [mis]

[House position]
X 190 mm ¥:

USB comaction Communcation i peogress

Fesponsile perscer!

Iltem

Description

Monitor view panel

Displays the detection status of the selected
scanner head.

Item

Description

(Zoom In)
M button

Zoom in on the monitor view.

Monitor view panel

Displays the detection status and zone of
current bank of the selected scanner head.

(Zoom
Out) button

Zoom out of the monitor view.

(Full Display)
Sl Dbution

Adjusts the screen scale in order to show
the entire zone that is drawn on the canvas.

Camera display

Displays the camera image of the selected

Display panel Operates the display.
@\ (Zoom In) Zoom in on the monitor view.
button
Q (Zoom Out) Zoom out of the monitor view.
button
(Full Display) | Adjusts the screen scale in order to show
button the entire zone that is drawn on the canvas.
- (Left rotation) | Rotates the SZ-V scanner head direction
t@ button 45° to the left on the canvas. “Rotating the

canvas” (page 88)

panel camera.
w Hide zone | Overlays the protection zone onto the
.(Sh Ihide 2o ) camera view. Press the button again to hide
ow/hide zone :
it.
button
] %-g View.all Displays the full screen.

(View all) button

— (Right
@ rotation)

button

Rotates the SZ-V scanner head direction
45° to the right on the canvas. “Rotating
the canvas” (page 88)

*How to read and operate both the left and right camera screens is the

same.

[Rotation angle]

Rotates the SZ-V scanner head direction on
the monitor view panel. Press the up and
down buttons on the input box to track and
rotate the SZ-V scanner head on the
canvas.

“Rotating the canvas” (page 88)

Drawing properties
display

This shows information related to drawing.

Mouse position

This shows the current coordinates for the
mouse pointer.

NT
T View all

(Full Display)
button

Displays the full screen.

If all the connected scanner heads do not have a camera,
the [Full display] button is not displayed.
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8-8 Checking

On this screen, it is possible to check the history of detections of people and objects in the protection zone, and occurrences of alerts and errors.

the Detection History

How to read the History tab

2V Ca i

Fle(F) EdHE) View(Y) Moniering toois(M) Detect

logn 4] Log-out | 3§ Transse

Settng History
History [Ascending]

(Blle/[A]LE i

Event
~ Detectad n Protecton Z...
F] ' Detected postion (X, Y)
MR R (945 e, 2164 )

Detected time
1/27/2016 5:22:26 P
Detecton duration

I

545
Haadl Bank)

Event

Detacted n Protecton 2.
Detectad poston (X,Y)

561 mem, 1836 mm)

Detactad tme

1/27/2016 5:22:35 M
Detection duration

645

No Image

Head Banko

Headi Bank)

Event
Detected in Protection Z..
Detected paston (XY}
No Image (-826 mem, 2573 mm)
Datected tme
1/27/2016 5:24:52 PM

istory(D)  Communication(C)  Logrin authentication{A)  Language(L)  Help(H)
v B Re :

iy

L

Detecton duration
365

Q - -] o -
|
<
=Y
e EER3
g g:g
8

Headl Bk - |

I

Mo connection Log-out

[ [reference,) Before selecting the History tab, make sure that the computer and the SZ-V Series are properly connected.

Monitor view

Iltem

Description

Detected position

Displays the detected position on the
monitor view.

Displays up to 20 items in display order on
the subpanel. The selected history is
displayed highlighted in red on the
subpanel.

[ [Reference ) If the selected

selected point

history is the 21st point or later, only the
is displayed in red on the monitor view

panel.
Display panel
Item Description

@ (Zoom In) Zoom in on the monitor view.

button
Q (Zoom Out) Zoom out of the monitor view.

button
) (Full Display) | Adjusts the screen scale in order to show
: button the entire zone that is drawn on the monitor

view.

t@' (Left rotation)

button

Rotates the SZ-V scanner head direction
45° to the left on the canvas. “Rotating the
canvas” (page 88)

(Right
@ rotation)

button

Rotates the SZ-V scanner head direction
45° to the right on the canvas. “Rotating
the canvas” (page 88)

[Rotation angle]

Rotates the SZ-V scanner head direction on
the monitor view panel. Press the up and
down buttons on the input box to track and
rotate the SZ-V scanner head on the
canvas.

“Rotating the canvas” (page 88)
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Subpanel

Displays the detection history in order from the newest item.

However, if [First 10] is selected for the [Save format] in the detection
history settings, the oldest item is displayed first. "Detection history”

(page 82)

History [Ascending]

(8]

2 )(A]LE]

Event
Detected in Protection Z...
Detected position  (X,Y)
(-946 mm, 2164 mm)

cted time
1/27/2016 5:22:26 PM
Detection duration
545

No Image

Head1l Bank0

Event

Detected in Protection Z...
Detected position  (X,Y)

(-561 mm, 1836 mm)
Detected time

1/27/2016 5:22:35 PM
Detection duration

6.4s

Head1 Bank0

Iltem

Description

[Selected display]

Displays the selected history in blue. If a
history item is selected, the detected
position corresponding to the selected
history item is displayed on the main panel
highlighted in red.

[Thumbnail image]

Displays the image when the OSSD went
OFF. If the thumbnail image is double
clicked, the [Image/video dialog box] is
displayed.

"Checking detection images and video in

the protection zone” (page 96)

- If the scanner head does not have a
camera, monitor view when the OSSD
went OFF is displayed.

« If the history item does not have a

thumbnail image, “No image” is displayed.

W Saving detection history

oo

Is it okay to read out every video data before saving the file?

Reading out all video data will take some time.

H Error history

Displays the error history in order. The history is displayed in order from

the newest items.

Up to 100 error history items are saved; items after the 101st item are
not saved. Even if the SZ-V power is turned OFF, the error history is no

cleared.
Errar history E=
No. Error No. Error name
1 0031 System Memory Error (Head)
2 031 System Memory Error (Head)
3 0023 Encoder connection error (Ch.2)
4 0022 Encoder connection error (Ch.1)
5 0810 Window Error (Head2)
6 0031 System Memory Error (Head)
Description

(Refresh)
button

Error history is retrieved from the SZ-V unit.

{:_/ (Clear
L= error

history) button

Clear the error history recorded on the SZ-V
unit. Clearing the error history is only
possible when logged in as the responsible
personnel.

(Save
A error

Event

The reason for the event (OSSD OFF) is
displayed.

Detection position

The coordinates of the position that the
event (OSSD OFF) occurred are displayed.

history to a file)
button

Saves the error history to a CSV file.

[Close] button

Close the [Error history] dialog box.

Detected time

The time that the OSSD went from ON to
OFF is displayed. (Time of occurrence’)

Detected duration

Period of time that the OSSD was OFF is
displayed.

Iltem

Description

(Refresh) button

The detection history is retrieved from the
SZ-V and displayed.

{ 2 (Clear
= detection

history) button

Deletes the detection history.

If [Video] for [Save format] is selected,
history can only be deleted when logged in
as the responsible personnel.

(=] (Save
detection

history to a file)

The [Save detection history] dialog box
appears and the history can be saved to a
file.

button "Saving detection history” (page 95)
= (Error The [Error history] dialog box appears and
history) displays the error history in a list.
button “Error history” (page 95)

Change page button

Select to display the detection history per
100 items.

Check that the computer and the SZ-V Series unit are
correctly connected first before clearing or refreshing the
detection history.
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Checking detection images and video in the protection zone

When an object is detected in the protection zone, record the monitor view and camera images and play them back later as photos or videos.
Whether the images are saved as photos or videos depends on the settings. "Detection history” (page 82)

Subpanel Checking images/videos  Full screen display
History [Ascending] No.1 Headl ===
2 [ ] [ d time]
[ % J I e B ] | ] Ev?:tacted in Protection Zone for 0SSD 1/2 Deﬁjgjzg‘lrges:zz:zs PM

||| [Detected postion] [Detection duration]
W wea w0

nt
Detected in Protection Z...
etected position  (X,Y)

Detected time
1/27/2016 5:22:26 PM
L = === Detection duration
545
(2] Head1 Bank
Event

Detected in Protection Z...
Detected position (XY}
No Image (-561 mm, 1836 mm)
Detected time

1/27/2016 5:22:35 PM
Datection duration

64s
o- Head1 Bank0
Checking images/videos =~ Camera view \ 4 Checking images/videos Monitor view
No.1 Headl No.1 Head1
[Event] [Detected time] [Event] [Detected time]
Detected in Protection Zone for 0SSD 1/2 1/27/2016 5:22:26 PM Detected in Protection Zone for 055D 1/2 1/27/2016 5:22:26 PM
[Detected position] [Detection duration] [Detected position] [Detection duration]
X: 946 mm, Y: 2164 mm 54s X: 946 mm, Y: 2164 mm 545
| am
o e s B e
W L)
i F
& 000 ; f
0 =200 1 L* /”"/‘; Tana 000} 000
I — 3 e — L | ] i
; — ;

[Mouse position]
Xt 3174 mm Y: 1442 mm

BB yiew al

- Camera images can only be saved when using a scanner head that has a camera.

+ Photos or videos cannot be played back when the image is being saved on the SZ-V unit. The message "Cannot read out video data
since history saving is ongoing. " appears.

- If all the connected scanner heads do not have a camera, a monitor view is displayed. This is the only screen that can be displayed.
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History display panel

Item

Description

[Event]

Depending on the type, the details that are
displayed differs.

SZ-V04 type

+ OSSD 1/2 OFF

- OSSD 3/4 OFF

SZ-V32 type or SZ-V32N type

- OSSD OFF

[Detection position]

The coordinates of the position that the
event (OSSD OFF) occurred are displayed.

8-9 Monitoring Using Communications

On the SZ-V32N, information such as error status and measuring
distance data can be obtained using Ethernet communications.
The SZ-V32N supports the following protocols:

- UDP

- EtherNet/IP™

For details about monitoring using communications, see "SZ-V32N
Type Communications Manual."

[Detected time]

The time that the event occurred is
displayed. (Time of occurrence’)

[Detected duration]

Period of time that the event persisted is
displayed. If the detected duration is not
fixed yet, “----" is shown.

All the data received from the communication of UDP
or EtherNet/IP cannot be used from the safety control
system. When used in error, there is a possibility that
the operator of the device may be threatened with
major injury or even death.

[Save history] button

Save the history information

The icon changes depending on whether
the [Save format] is set to multi-frame mode
or single frame mode.

By B
Save as Save as
video photo

In the case of multi-frame mode, videos can
be saved only after playing them. When
videos cannot be saved, the icon above is
grayed out.

*History items that occurred before the power was turned ON cannot be

displayed. Instead, the running time will be displayed.

History main panel

Shows the state when an object or person was detected in the
protection zone as a camera image or on a monitor view.
Click the camera image to display the camera screen.

Click the monitor view image to display the monitor view.

History operation panel

ltem Description
[Play]/[Pause] [Play] button
buttons Play the video. This button functions as the

pause button when videos are playing.
[Pause] button

Pauses the video. This button functions as
the play button when videos are paused.

[Frame advance]
button

Plays the video frame-by-frame.

[Frame rewind]
button

Rewinds the video frame-by-frame.

[Show / Hide zone]
button

w Hide zone |

Shows or hides the zone on the camera
view.

[View all] button

-1 Ry
= View all

Displays in full screen.

Due to camera blind areas, it may not be possible to
check images of all detected objects.
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8-10 Operation Menu

File

Item

Description

New

Create new settings.

This operates in the same manner as when
selecting [Create a new configuration file]
when the SZ-V Configurator starts.

"b) Create a new configuration file” (page
68)

Open

Open a configuration file saved on the
computer.

This operates in the same manner as when
selecting [Open a configuration file] when
the SZ-V Configurator starts.

“c) Open a configuration file” (page 68)

Edit
ltem Description
Undo Undo the previous operation.
Redo Redo the last operation that was undone.
Copy zone This copies the zone currently being edited
to the clipboard.
Paste zone This pastes a zone copied with [Copy zone]

to the selected location.

Paste zone in
reverse

This pastes a zone copied with [Copy zone]
to the selected location in reverse.

Close

This closes the configuration file currently
being edited.

If editing a configuration file, a save
confirmation dialog appears.

Save

This saves the configuration file currently
being edited.

Save as

Save the file currently being set with a
different name. The [Save As] dialog box
appears. Enter a name for the file and then
save the file.

Print

The [Print] dialog box appears. Configure

print settings. When clicked, information

related to settings are printed.

Following information is included in the

printed document.

+ File Name

- Information on "Configuration", such as
Title/Department, Name of the person
responsible and comment, date of
configuration, software version, Model
and serial number.

- Configuration parameters

For the image of a printed

document, please see

- Image of a printed document” (Page 105).

Recent files

This shows the five files most recently
opened in the SZ-V Configurator.

Exit

This exits the SZ-V Configurator. If currently
editing a file, a save confirmation dialog box
appears.

*Detection or error history cannot be printed.
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View

ltem

Description

Configuration tab

The [Setting] tab will become active.

Monitoring tab

The [Monitoring] tab will become active.

Detection history tab

The [History] tab will become active.

Zoom

This is a setting for the display of the
monitoring panel and of the canvas.

All points Displays user points and setting points for
the remaining beams.
Shade detected The SZ-V displays the outside of the
area detected zone filled.
E e
Camera blur Set the camera blur function.

“Camera Blur Function” (page 58)
This setting is used when the check box is
checked ¥,

Wire color and
assigned function

The [Wire color and assigned function]
dialog box appears.

e T =)

Zoom in Magnifies the currently
displayed content.
Zoom out Reduces the currently
displayed content.
Grid Sets the display of the grid.
Visible
- Check box checked
The grid is displayed.
+ Unchecked
The grid is not displayed.
Grid interval
The "Grid interval" dialog box appears
allowing for adjustment of the grid interval.”
- Setting range: 100 to 2000 (mm)
+ Default: 500 (mm)
Cartesian coordinates
- Check box checked
The grid is displayed as Cartesian
coordinates.
Polar coordinates
- Check box checked
The grid is displayed as polar coordinates.
Display unit Set the display units.

+ mm (default)
- in.
- feet/in.

Real-time ranging

Displays the ranging state of the current
SZ-V scanner head in real time on the
canvas. “Real-time ranging” (page 88)
Start

Starts real-time ranging.

Pause

Temporarily stops the real time ranging
display.

Clear

Clears the real-time ranging information.
Bottom-hold

Holds the displayed real-time ranging display
at the bottom. Displays the result of
bottom-hold with a green line.

Highly reflective
background

Switch whether a highly-reflective
background is shown or hidden.

*1 The “Undo” function cannot be used to restore the grid interval.
*2 For inches, 3.94 to 78.74 (inch)

- SZ-V Series User’s Manual -

99

JojeanBiuon A-ZS ainbyyuos o} MoH



JojeanBiuon A-zS ainbyuos o0} MoH

Monitoring tools

Detection history tools

ltem

Description

Iltem

Description

1/0 monitoring

Displays the 1/0 monitoring panel.
“I/O monitoring panel” (page 92)

Read detection
history from SZ-V

The detection history is retrieved from the
SZ-V and displayed.

Background hold
setting

Background hold setting =

Startup delay time pi=| min 5 s
After the startup defay time, background hold wil begin.

Hold tme | 0[] min s5H] s

Background hold will be active for the specified hold time.

Clear detection
history

Deletes the detection history.

If [Multi-Frame/Video] is set for [Save
format], deleting the history can only occur
when logged in.

Open from file

Open a detection history file saved on the
computer.

It is possible to perform background hold
function after designated period of time.
Startup delay time: After the startup delay
time, background hold will begin.

Hold time: Background hold will be active for
the specified hold time.

To start background hold, press start
background hold button. “Background hold
button” (Page 91)

Save detection
history to file

Opens the [Save detection history] dialog
box. Save the detection history on the
computer.

“Saving detection history” (page 95)

Save detection
history to CSV file

Opens the [Save detection history] dialog
box. Save the detection history on the
computer in CSV format.

“Saving detection history” (page 95)

Show error history

Displays the [Error history] dialog box.
“Error history” (page 95)

Use the [Monitoring tools] only during monitoring (when
the [Monitor] tab is selected in the function selection

panel).

100

Use the [Save detection history to file], [Save detection
history to CSV file], and [Show error history] only when
checking detection history (when the [Detection History]
tab is selected on the function selection panel).
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Communications

ltem Description

Read configuration Retrieve configuration data from the

from SZ-V connected SZ-V unit.

Transfer The SZ-V Configurator transfers

configuration to SZ-V | configuration data from the computer to the
SZ-V unit.

Verification Check the configuration currently being

edited against the configuration data on the
SZ-V unit. The results are shown in the
[Verification] window when matching is
completed.

Window calibration Execute calibration when changing the
window.

“Window calibration” (page 101)

Initialization Return the SZ-V to its default settings.

"Initialization” (page 101)

Clear system Delete the system memory connection
configuration history.
“Clear system configuration” (page 102)

Connect to different
SZ-V (For the
SZ-V32N type only)

Displays the [Model selection] dialog box.
Select the destination device.
“Connecting to different SZ-V” (page 102)

Check that the computer and the SZ-V Series unit are
correctly connected first before using the Communications
menu.

Window calibration

When replacing the window, it is necessary to calibrate the unit

afterwards.

1. The dialog box to check execution of window calibration appears.
Click the [OK] button.

['sz-¥ Configurator [=5c=)

Calibration must be carried out only in case of replacement of new window,
Otherwise, it may cause unusual operation.

Calibration takes approx. 50 seconds, and O55Ds are in the OFF-state during
calibration.

Isit OK to start?

[ ox ][ cancel |

When multiple scanner heads are cascaded, head
selection dialog is shown.

2. If not logged into the SZ-V unit, the [Log-in] dialog box will appear.
Select [Responsible Personnel] or [Maintenance Personnel] and
enter the password to log in. “Log-in” (page 103)

3. The confirmation dialog box appears and window calibration is
executed.

-
SZ-V Configurator

Calbration in progress.
* Do not dsconnect USB cable.

4. If window calibration completes normally, a confirmation dialog box
appears. Click the [OK] button.

~
SZ-V Configurator ﬁ

Calibration was completed.

e

Only the responsible personnel and maintenance
personnel can execute window calibration.

Initialization
Restore the unit's settings to their factory default settings.

1. The initialization confirmation dialog box appears.
Click the [OK] button.

57-V Configurator =

SZ-V will be initialized.
Isit OK?

Cance

2. If not logged into the SZ-V unit, the [Log-in] dialog box will appear.
Select [Responsible Personnel] and enter the password to log in.
“Log-in” (page 103)

3. The following dialog box appears and initialization starts.

-
SZ-V Configurator

X v

Initialzing configuration
Do not disconnect USB cable.

4. If initialization completes normally, a confirmation dialog box
appears. Click the [OK] button.

SZ-v Configurator

SZ-V was initialized.

Only the responsible personnel can reset the SZ-V.
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Clear system configuration

This procedure deletes the system memory and system configuration
information for the Display unit and scanner head(s).

1. Adialog box to confirm that you want to clear system configuration
information appears.
Click the [OK] button.

SZ-V Configurator Iﬁ

Is it okay to clear the system configuration information?

[ ok | Concel |

2. If not logged into the SZ-V unit, the [Log-in] dialog box will appear.
Select [Responsible Personnel] or [Maintenance Personnel] and
enter the password to log in. “Log-in” (page 103)

3. The following dialog box appears and deletion of system
configuration information starts.

S2-V Configurator

M----§

Clearing configuration information.
* Do not disconnect USE cable.

4. If the system configuration information is deleted normally, a
confirmation dialog box appears. Click the [OK] button.

-
SZ-V Configurator E

Configuration Information has been cleared successfully.

=1

Only the responsible personnel and maintenance
personnel can clear system configuration information.

Connecting to different SZ-V

Select unit

@ Connect by USB
@) Connect by Ethemnet

Intel(R) 82579V Gigabit Network Connection

1P Address MAC Address Device name Static IP
ltem Description
(Selecting a Select the method to connect the SZ-V to

connection method) the computer.
+ Connect by USB

- Connect by Ethernet

When selecting Ethernet connection, it is necessary to set the Ethernet
connection device.

For the setting method, see “Selecting an Ethernet connection device
(for the SZ-V32N type only)” (page 68).
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Log-in authentication Lost password

" = .
ltem Description S
Log-in The [Log in] dialog box appears. Log in to Reset password to factory default
the SZ-V.
This cannot be selected if already logged in Reference code BB511302
to the SZ-V.
Log-out This will log out of the SZ-V. e
This cannot be selected if already logged
out of the SZ-V.
Password change The [Password change] dialog box appears. —
This allows changing of the password for Iltem Description
the SZ-V". Reference code The code is necessary to reset the
This is only available when logged in to the password. Contact your nearest KEYENCE
SZ-V. office with this code to receive a password
Lost Password The [When you forget the password] dialog initialization code.
box appears. This can be used to reset the Input password Enter the password initialization code.
password for the SZ-V'".
Enable/Disable Maintenance personnel authorization level When the correct password initialization code is entered, the password
maintenance can be enabled or disabled, or its password is reset to the default setting.
personnel can be changed. Only responsible
authorization level personnel can use this function.

*1 The default “Responsible Personnel” password is "1111".

There is no set default maintenance personnel password.

Log in as the responsible personnel to reset the password of
maintenance personnel.

For the details about authorization level, see “Authorization Level and
Settings” (page 71).

Before selecting log in authentication, make sure that the
computer and the SZ-V Series are properly connected.

Log-in
Log-in ===
Password is required
Authorization level
@ Responsible personnel
() Maintenance personnel
Password

T
Please log out o
after setting is completed. H
-
o
o
=
=
ltem Description @
Authorization level Displays what authorization level to log in 3
; 7}
with. N
» Responsible personnel <
» Maintenance personnel 9
=
Password Enter the password. a
c
=
. 2
[ [Reference,) + If the number of scanner heads set in the SZ )

Configurator and the Display unit differ, log in cannot
occur.
- If no scanner heads are connected, log in cannot occur.
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Language

Help

The language used in the SZ-V Configurator can be changed.

Iltem

Description

User’s Manual

View the SZ-V User's Manual (this manual) as a

Iltem Description PDF file.

Japanese Change the language to Japanese. Communication View the SZ-V32N Communication Manual. This
English Change the language to English. Manual menu is shown only when SZ-V32N Type is
Chinese Change the language to Chinese. selected.

Italian Change the language to Italian. About SZ-V This displays the version information for the
German Change the language to German. Configurator SZ-V Configurator.

French Change the language to French. About SZ-V Configurator [
Portuguese Change the language to Portuguese. G S Confgurstor

Spanish Change the language to Spanish. sy veson 1.0.0.0

The SZ-V Configurator starts in the language selected
here at the next restart.

104
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9. Operating the SZ-V

9-1 Turning On Power for the First Time

When the SZ-V starts for the first time, the following screens are
displayed:

I I I Ny

l After about 8 seconds

WAITING FOR
CONFIGURATION

BACK

View History O
Iy I I |

When “Waiting for configuration” appears, configure the settings from
the SZ-V Configurator. “Setting Procedure” (page 73)

DX - The SZ-V cannot perform normal operations with the
factory default settings. Password input and
configuration are required to start normal operation.
To set the SZ-V functions, use the SZ-V configuration
software. Function cannot be set directly on the SZ-V.

- Until the settings have been configured, OSSD will
remain in the OFF State.

A-ZS 3y} Bunesado
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9-2 How to Read the SZ-V Display

How to Read the Display

The display can be switched between three types of displays.
For details on how to switch the display, see "Switching the Display

(View)” (page 110).

How to read the state on the display

How to read the monitor view on the display

L |

scanner head

Monitor view |’

Display of the p—
OSSD state ISp ayA
magnification
Selected bank FBank0  Headi 250 /ABCD~ . :
number -] o —a— N Configuration
| Code (CRC)
Selected

History Savin
T ! ;‘_g \L\ Frame displaying

= 3 a special state
2.0m/s|| paCK

Button operation

—

[ View [ History | [Mend O

panel Encoder speed
Bank0 ABCD . . | display
Selected bank Configuration
number NORMAL Code (CRC) Name Description
/ Selected bank Displays the selected bank number when using
OPERATION number the bank switching function.
BACK + When using independent bank switching, the
| View | History | [Menu O bank number is displayed as two digits (for
Button operation example, Bank01).
panel Selected Displays the number of the currently selected
N I I I [ scanner head scanner head.
number
Name Description Display Displays the current magnification of the
Selected bank Displays the selected bank number when magnification display. ) o
number using the bank switching function. ' ' There are five IeV(.aIs ofdlsplay magnification.
- When using independent bank switching Configuration Displays thc_a Configuration Code (CRC) of the
L ) Code (CRC) current settings.
the bank number is displayed as two digits “Configuration Code (CRC)" (page 66)
(for example, Bank0-0). Display of the Background color is green: OSSD is ON
Configuration Displays the Configuration Code (CRC) of the 0OSSD state Background color is red:  OSSD is OFF
Code (CRC) current settings. Frame Message for a special state, such as
“Configuration Code (CRC)” (page 66) displaying a interlock-reset-ready, flashes on the display.
Display state Displays the status of the SZ-V. special state The frame is only displayed for a special state.

For details on the display, see "Information on
the display” (page 131).

Background color is green: OSSD is ON
Background color is red: OSSD is OFF

Button operation
panel

Indicates the behavior when buttons 1 to 4 are

pressed.

For the meaning of each button operation,

see the following:

+ “Switching the Display (View)” (page 110)

+ “Operating the Menu (Menu)” (page 111)

- “Displaying the Detection History” (page 97)

+ “Display When an Error Occurs
(Error/Alert)” (page 117)

108

“Information on the display” (page 131)

velocity display

Monitor view Draws the detection zone of the selected
scanner head.
When using the bank switching function, the
selected bank zone is drawn.

Encoder When the bank switching method is switching

through encoder input, this is displayed as the
encoder velocity (unit: m/s).

Button
operation panel

Indicates the behavior when buttons 1 to 4 are

pressed.

For the meaning of each button operation, see

the following:

+ “Switching the Display (View)” (page 110)

+ “Operating the Menu (Menu)” (page 111)

+ “Displaying the Detection History” (page 97)

- “Displaying the Detection History” (page 116)

- “Display When an Error Occurs (Error/Alert)”
(page 117)

B Monitor view

Warning

zone A \

|
@ Protection
/ zone

———| Ranging

information
Warning L —
zone B \ Reference
point
Name Description

Protection zone A/B

Displays the set protection zone .

Warning zone A

This is shown if Warning Zone A is set.

Warning zone B

This is shown if Warning Zone B is set.

Ranging information

This shows the ranging result of the SZ-V
Series in real time. (Displayed in blue)

Reference point

Displays a set reference point.

*In the muting state, the protection zone excluding the muting zone is

displayed.

Even if it looks like an object is not detected on the monitor
view, a person or an object may actually be detected.
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How to read the camera view

Display of the
OSSD state

Selected bank
number

Selected scanner

head number

Camera view

Configuration
Code (CRC)

Bark0_teadl _ ABCD:

£ 2 Camera direction

I History Saving

Frame displaying
a special state

BACK

B Camera direction

Indicates whether the displayed camera and mirror display are on or off.

Display Mirror

Icon Camera display

Description

Left camera | Off

Displays the left
camera image.

O Right off Displays the right
camera camera image.
Button operation
panel NN N S — Displays both the left

Center Off and right camera

Name Description Images.

Selected bank Di§plays the selec.ted .bank number when Displays the left

number using the bank switching function.

+ When using independent bank switching,
the bank number is displayed as two digits
(for example, Bank01).

Selected scanner
head number

Displays the number of the currently selected
scanner head.

Configuration Displays the Configuration Code (CRC) of the
Code (CRC) current settings.

“Configuration Code (CRC)” (page 66)
Display of the Background color is green: OSSD is ON
OSSD state Background color is red: OSSD is OFF

Frame displaying
a special state

Message for a special state, such as
interlock-reset-ready, flashes on the display.
The frame is only displayed for a special
state.

“Information on the display” (page 131)

Camera view

Displays the camera image of the selected
scanner head.

Measurement
point

Overlays the position of the measurement
laser on the camera image.

Measurement point is red: An object is
detected in the protection zone.
Measurement point is green:  An object is
detected outside of the protection zone.

Camera direction

Displays the direction of the camera with an
icon.
Default setting: Center display camera,

mirror display ON
Button operation Indicates the behavior when buttons 1 to 4 are
panel pressed.

-+ “Switching the Display (View)” (page 110)

- “Operating the Menu (Menu)” (page 111)

- “Displaying the Detection History” (page
116)

- “Display When an Error Occurs
(Error/Alert)” (page 117)

The color of the measurement point changes based on
whether an object is detected in the protection zone,
regardless of the muting or override states.

Left camera | On

camera image in
reverse.

Displays the right

9; "9, 13 G G G

Right ; .
On camera image in

camera
reverse.
Displays both the left

Center On and right camera
images in reverse.

Mirror display
Mirror display OFF

Does not display the camera
image in reverse.

This is best suited for when the
Display unit and scanner head
are facing the same direction.

Mirror display ON
" 3

Displays the camera image in
reverse.

This is best suited for when the
Display unit and scanner head
are facing the opposite
direction.
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9-3 Switching the Display (View)

Basic screen Display change screen

Status view l
Bank0 Bank0

View History

View sel
—

Monitor view

View se\.l Head |Zoom | Rot.

View sel.

(-

Camera view

.| Head | Mirror

View sel

i

* Also goes back to basic screen when there was no operation for more
than 10 seconds.

Item Operation details

[View.] Transition from the basic screen to the display

button change screen.

[View sel.] | Switch between display state, monitor view, and

button camera view.

[Head] Switch the displayed scanner head.

button Displayed only when scanner heads have been
expanded.
Scannerhead 1 -2 -3 -1

[Zoom] Zoom in on the display. There are 5 levels of zoom.

button

[Rot.] Switches the display direction in increments of 90°.

button

[Mirror] Switch the mirror display on and off.

button Default setting: Off

[Angle] Switch the camera view direction.

button Center — left camera — right camera — center
Default setting: Center

“How to read the monitor view on the display” (page 108)
“How to read the camera view” (page 109)

[ [reference )+ The display state is displayed as the default setting.
After starting the SZ-V for the second time, the last item
displayed during the last start-up is displayed.

- The camera view can only be selected when using a
scanner head type with a camera.
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9-4 Operating the Menu (Menu)

Display screen

Bank0 ABCD

Menu screen
BACK

O

Checking the

Detection History (Detection History)

Displays the detection history in order. The history is displayed in order
from the newest item.

I~ 23:12:58 Alert

Image 23:1:14 08D 1/2.0F number
o For 04l] 7 Head |

P However, if [First 10] is selected for the [Save format] in the detection
NORMAL - history settings, the oldest item is displayed first. “Detection history”
(page 82)
OPERATION Menu
—
View [ istory | [Menu
Operation Detected period of
time History time

Scanner head

fei X= 450[mm]  Bank 29

Bank number

. ) i ) ¥ Detection History Y= 7068[mm]
Checking the Detection History E(Z&MOZ 038D 1/2 OFF BACK
(Detection History)" (Page 111) | _Error History Detection fiew | w | A [udae] O
I v | |Enter coordinates or
alert details
v A I I Iy
1 1
[ ven [ o o
enu - - -
. . Operation Indicates the time an event occurred.
81 Detection History ) ) N )
) ) time The displayed time is the time from when the SZ-V
Checking the error history (Error Error Hist power was turned on until the event occurred.
History)” (page 113) ifrlr [rilfsieiy - - -
Details Displays the details of the detected event.
Configuration Detection in the protection zone
[ v [ A [Enter OSSD 1/2 OFF | OSSD 1/2 is OFF
OSSD 3/4 OFF OSSD 3/4 is OFF
v A Ref. Point The reference points are not
:| :| (1/2) detected in Protection Zone A
Ref. Point The reference points are not
E_ (3/4) detected in Protection Zone B
E Hist Detection in the warning zone
rror mistory Warn. Zone A Detection in Warning Zone A.
"Checking each setting f . Warn. Zone B Detection in Warning Zone B.
(Configuration)" (Page 114) Configuration Alert
™ - Alert An alert is occurring.
#  Zone Config. - -
= Detected Displays the duration (seconds) of the event.
| y | A | nter time
v A Scanner Displays the scanner head that detected the event.
1 1 head number | Nothing is displayed if an event is not related to the

“Checking the zone settings
(Zone Config)” (page 116)

|:= Configuration

&

? Zone Config.

10 Monitor
[ w | A [Enter

scanner head.

Detection
coordinates

Displays the position coordinates if a person or
object is detected in the protection zone or warning
zone.

Alert details

Displays the details of the alert.
“Alert State” (page 130)

Bank number

Displays the selected bank when an event occurs
when using the bank switching function.

v A Image Displays an icon when a video or photo is being
| 1 saved.
[ A video of two seconds before and
—%‘:’_—nécf_ @ after the moment the event occurred
i one Config.
“l/O monitoring functions (1/O 10 Monitor % A photo of the moment the event
Monitor)” (page 116) occurred is being saved.
&! Other « ) L ) )
Checking detection images and video in the
| A4 | A |Enter protection zone on the SZ-V” (page 112)
v A [View] button Check the details of a saved video or photo.
— 1 “Checking detection images and video in the

protection zone on the SZ-V” (page 112)

A-ZS 3y} Bunesado

JT__ [V¥] button Displays the next detection history item down.
|0 Monitor [A] button Displays the next detection history item up.
“Other functions and settings 1 [Update] Refreshes the.detection history. .
(Other)” (Page 116) L1 Other button Refresh and display events that occurred while the
) detection history is displayed.
| | A JEnter
Check up to 100 detection history items on the SZ-V. To

Enter see a detection history item older than the 100th item, you

Select items with the ¥ or A buttons and use the [ button to can check it on the SZ-V Configurator. “Checking the

select them. Detection History” (page 94)
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Checking detection images and video in the protection zone on
the SZ-V

Easily check detection images or videos of when a detection occurs in
the protection zone.

Only photos and videos of events when detection occurs in the

protection zone are saved. Photos and videos when detections or alerts
occur in the warning zone are not saved.

B For Single frame mode/Photos

—

Camera view (OFF Camera)

History Screen

- View

23:12:58 Alert !

23:13:14 0SSD 1/2 OFF

For  0.4[s] Head 3
%es X=  450[mm]  Bank 29
Y = 7068[mm]

23:14:02 0SSD 1/2 OFF

Viewl v | A |Update O

View sel.

i

Monitor view (Other side)

[ 2]
. O

View sel.

i

Monitor view

History [ 2 ]

V\ewse\l v A |Z00m

H For Multi-frame mode/Videos

History Screen Camera view (OFF Camera)

- View

[ 23:12:58 Alert
23:13:14 0SSD 1/2 OFF —

For  0.4[s] Head 3

X = 450[mm]  Bank 29 ¢

Y = 7068[mm]
23:14:02 0SSD 1/2 OFF BACK
View | v | A |Update O

V\ewTyDel D | |D |Zoom

Item Description
[View Type] Change the display.
button If the [View Type] button is pressed, the menu

changes as follows and a display can be selected.

L [&]

| Line |

[\ ] button  Switch to the right camera view.
[ q, ] button  Switch to the left camera view.
[Line] button  Switch to the monitor view.

View sel
1
Iltem Description
[V] button Display previous image.
[A] button Display next image.
[Zoom] Zoom (enlarge) the screen.
button (The zoom are 5 steps)

[ [Rreference ) Display camera images can only be displayed when using
a scanner head that has a camera.

112

[ > 1] Play the video.
button
[ 11 Play the video frame-by-frame.
button
[Zoom] Zoom in on the display. There are 5 levels of zoom.
button
Reference;) + Camera images can only be displayed when using a

scanner head that has a camera. If the bank is switched
during the video, the protection zones, warning zones,
and reference points are also switched and displayed.
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Checking the error history (Error History)

Displays the error history. The history is displayed in order from the

newest item.
- Ei d
ErrorHistory
0. 1:38_ [Err code] 0410
0: 315 [Err code]w/
. / Window Error
Operation (Head 1)
time 20455 (e Code] 0028 BACK
[ v a] @
I I I |
ltem Description
Operation Indicates the time an event occurred.
time The displayed time is the time from when the SZ-V
power was turned on until the event occurred.
Error code Displays the code that indicates the error.
Error details Displays the details of the error.

A-ZS 3y} Bunesado
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Checking each setting (Configuration)

Check each setting from the display.
Settings cannot be checked when SZ-V is under waiting for configuration status. In that case, the display will show “Waiting for Configuration”.
- With the exception of some items, such as the display brightness, settings cannot be changed on the SZ-V. To change the settings,
use the SZ-V Configurator. “Configuring the settings” (page 74)
- The bank sequence monitoring settings cannot be viewed from the SZ-V. Check them in the SZ-V Configurator.

A-ZS 3y} bunesado

Menu Enter Menu Enter Config Base
n Display unit Type
Error History /1 /1 S
. . > 1 Head Number
Configuration P Base
-~ Qutput Polarity
% Zone Config. BACK 0SSD 1/2 BACK PNP
[valee] O [T Tl O [ T_1T 1
Enter

Select items with the ¥ or A buttons and use the 1 button to select them.

Base

Check the basic settings.

Display unit Type
Displays the selected Display unit model.

Head Number

Displays the number of scanner heads that are connected. (1 to 3).

PNP/NPN Select
Displays the Selection of PNP or NPN settings. (PNP, NPN)

0OSSD 1/2
Check the OSSD 1/2 settings.

Start Interlock
Displays the interlock settings when OSSD 1/2 starts.

Restart Interlock
Displays the interlock settings when OSSD 1/2 restarts.

ON-delay [s]
Displays the OSSD 1/2 interlock on-delay setting time.

EDM
Displays the OSSD 1/2 EDM settings.

EDM Delay Time [s]
Displays the OSSD 1/2 EDM time settings.
OSSD 3/4 *SZ-V04 only

Check the OSSD 3/4 settings.

Start Interlock
Displays the interlock settings when OSSD 3/4 starts.

Restart Interlock
Displays the interlock settings when OSSD 3/4 restarts.

ON-delay [s]
Displays the OSSD 3/4 interlock on-delay setting time.

EDM
Displays the OSSD 3/4 EDM settings.

EDM Delay Time [s]
Displays the OSSD 3/4 EDM time settings.

Protection Zone A Head 1

Check the Protection Zone A settings for the first scanner head.

Detectable Object Size
Displays the minimum detectable object settings.

Response Time [ms]
Displays the response time settings.

Operating Mode
Displays the mode selection settings.

Scan Cycle
Displays the scan cycle settings.

Protection Zone B Head 1

Check the Protection Zone B settings for the first scanner head.

Warning Zone A Head 1

Check the Warning Zone A settings for the first scanner head.

Detectable Object Size
Displays the minimum detectable object settings.

Response Time [ms]
Displays the response time settings.

Warning Zone B Head 1

Check the Warning Zone B settings for the first scanner head.

Protection Zone A Head 2
Check the Protection Zone A settings for the second scanner head.

Protection Zone B Head 2

Check the Protection Zone B settings for the second scanner head.

Warning Zone A Head 2

Check the Warning Zone A settings for the second scanner head.

Warning Zone B Head 2

Check the Warning Zone B settings for the second scanner head.

Protection Zone A Head 3

Check the Protection Zone A settings for the third scanner head.

Protection Zone B Head 3

Check the Protection Zone B settings for the third scanner head.
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Warning Zone A Head 3

Check the Warning Zone A settings for the third scanner head.

Warning Zone B Head 3

Check the Warning Zone B settings for the third scanner head.

Multi-OSSD *SZ-V04 only
Check the settings for the multi-OSSD function.

Multi-OSSD
Displays whether the multi-OSSD function is used or not.

0OSSD 1/2 Head Assign
Displays the scanner head(s) for ON/OFF of OSSD 1/2.

OSSD 3/4 Head Assign
Displays the scanner head(s) for ON/OFF of OSSD 3/4.

Bank
Check the bank switching settings.

Bank Input Type
Displays the settings for the bank switching method.

Number of Banks
Displays the number of banks that are being used.

Bank Transition Time
Displays the settings for the bank transition time.

Bank Sequence Monitor
Displays the settings for the bank sequence monitoring function.

Laser Shutdown Bank No.
Displays the laser shutdown bank settings for the operation check
function.

Independent Bank Switching
Displays whether the independent bank switching function is used or not.

Encoder

Check the encoder settings.

Number of Input Banks
Displays the number of banks that can be switched through the input
for the single input method.

Number of Velocity Banks
Displays the number of banks that can be switched through the
encoder input (velocity).

Allowed Difference [%]
Displays the allowable error settings.

Allowed Difference Time [s]
Displays the detection time tolerance settings.

Ch1 [pulses/mm]
Displays the settings for the number of pulses per millimeter for
Encoder 1.

Ch2 [pulses/mm)]
Displays the settings for the number of pulses per millimeter for
Encoder 2.

Encoder Velocity

Check the encoder velocity settings.

Muting
Check the muting settings.

Period of Time between Inputs
Displays the settings for the time between muting inputs.

Input Sequence
Displays the settings for the muting input sequence.

Max. Muting Period
Displays the settings for the Maximum muting period of time.

Muting Lamp Failure
Displays operation settings when a muting lamp failure occurs.

Max. Override Period
Displays the maximum override time settings.

Function

Check the settings for other functions.

Reference Point Monitoring
Displays whether the reference point monitoring function is used or not.

Laser Off Input
Displays whether laser off input is used or not.

MI Error
Displays the MI error detection time settings.

AUX

Check the AUX output (non-safety output) settings.
*Depending on the model and functions used, the number of AUX
outputs that can be used differs.
“AUX Output” (page 46)
AUX 1
Displays the function assigned to the AUX 1 output.

AUX 2
Displays the function assigned to the AUX 2 output.

AUX 3
Displays the function assigned to the AUX 3 output.

AUX 4
Displays the function assigned to the AUX 4 output.

AUX 5
Displays the function assigned to the AUX 5 output.

A-ZS 3y} Bunesado

AUX 6
Displays the function assigned to the AUX 6 output.

State Information
Check the state information output settings.

State Information
Displays whether the state information output is used or not.

Pulse width
Displays the output pulse width when the state information output is used.

Display setting
Check display related settings.

Power saving mode
Displays the power saving mode settings.

Camera blur *Displayed only when a scanner head with camera is
used.
Displays the blur settings for saved images.
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Detection History
Check the detection history settings.

Saving Mode
Displays the settings for whether to save as a single frame mode or
as a multi-frame mode.

First/Last Select
Displays the settings for the save sequence when save mode is
multi-frame mode..

Ethernet Function *SZ-V32N type only
Check the Ethernet connection settings.

Protocol
Displays the protocol settings in use.

Endianness
Displays the endianness settings in use.

Measured Value Filter
Displays the filter settings for measured distance data.

IP setting *SZ-V32N type only
Check the IP address settings.

IP setting
Displays the settings for the method to assign IP addresses.

IP Address
Displays the IP address.

MAC Address
Displays the MAC address.

Subnet mask
Displays the subnet mask settings.

Default Gateway
Displays the default gateway settings.

Device Name *SZ-V32N type only
Check the device name settings on the network.

Device Name
Displays the device name.

Checking the zone settings (Zone Config)

1/0 monitoring functions (/O Monitor)

This shows the state of input and output wires.

Input
10 Monitor
Input 1 OFF Input 2 OFF

Input 3 OFF Input 4 OFF
Input 5 OFF Input 6 OFF
Input 7 OFF Input 8 OFF
Input 9 OFF Input 10 | OFF

| |Output|
Output Input
1 1
Output
10 Monitor
0SSD 1/2 OFF 0SSD 3/4 OFF

AUX1 OFF AUX2 OFF
AUX3 OFF AUX4 OFF
AUX5 OFF AUX6 OFF

| Input | |
Display State
ON Input (output) is ON.
OFF Input (output) is OFF.

When using the state information output, "AUX1&2: State
Information"” is displayed in the AUX1/AUX2 field. ON/OFF
information is not displayed.

Other functions and settings (Other)

Check the settings for the currently set zones.

Zone Config.

=
L=

Bank [ Head [Zoom| Rot.

Iltem Operation details

[Bank] Switch the displayed bank.

button Displayed only when the bank switching function is
used.

Bank 0 —» Bank 1 — ... - Bank 31 —» Bank 0

[Head] Switch the displayed scanner head.

button Displayed only when the scanner heads have been
expanded.

Scanner head 152 — 3 — 1

[Zoom] Zoom in on the display. There are 5 levels of zoom.
button

[Rot.] Switches the display direction in increments of 90°.
button

Display Brightness
Set 5 levels of screen brightness.

Restart Request

Restart the SZ-V. This operation is the same as when you turn on the
SZ-V power again.

9-5 Displaying the Detection History
(History)

Displays the detection history. The content displayed is the same as
when selecting detection history in the menu.
“Checking the Detection History (Detection History)” (page 111)
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9-6 Display When an Error Occurs From monitor view or camera view

(ErrorIAIert) Normal operation | When an error or alert
) . . occurs
When an error or alert occurs, find out the details on the display.
Display on the SZ-V when an error or alert occurs 1
Display on the SZ-V when an error occurs . ﬁ‘u ||
Recovering from an [ |
Status view Monitor view or Camera view error/alert i |
Y
(BN RNY
BankO
View |H\story | Error ||\/|enu
Window Error
(Head1) Error
1
View | istory | Error |[Menu View [ History | Error [Menu
Error/alert
. occurrences
Display on the SZ-V when an alert occurs v
Status view

Monitor view or Camera view  [ESi0 Hesot T AB0D]

R = A
cadl <— ‘ |
} _‘ii Window Error
e AN P (Head1)
AUX Over Current
View |H'\st0ry | |Menu View |H\story | Error |l\/|enu
View | History | Alert [Menu View | History' Alert |Menu Recovering from an
error/alert
. ) ) Error BACK
[ [Reference J  If multiple errors occur at the same time, the detail on the -
error with the highest level of priority is displayed. O
1/1 Window Error
Screen transition when an error occurs (Head 1)
: Wind be polluted —
From display state da‘gaog";dr_”ay ¢ polluted or
Normal operation When an error or alert
occurs | | | Help
Error/alert
Qccurrence Help BAGK
BankO

] @)

Error Help

View | History View | History ERROR/ALERT CODE 0410

http://www keyence.com/solutionSZV

Recovering from an

error/alert %

Error BACK

1 O
[ [Reference ]+ The SZ-V recovers automatically from an alert when the
- cause of the alert disappears. For details, see “Alert
1/1 Window Error "
(Head 1) State” (page 130).
- Depending on the type of error, it may be necessary to
Window may be polited or turn the power OFF and ON to recover from the error. For
damaged, details, see “Error State” (page 130).
- If an alert occurs, [ALERT] is displayed instead of
| | | Help [ERRORY].If 30 seconds passes and the SZ-V has not
recovered from the error or alert, the display will
automatically return to the details of the error or alert.
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Help BACK

- @)

Error Help

ERROR/ALERT CODE 0410

http:/ /www keyence.com/solutionSZV
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9-7 Other Functions and Operations 9-8 How to Read the indicators

Key lock Display unit indicators

This function locks the SZ-V buttons to prevent incorrect operation.

SZ-V series

Enabling key lock

Holding down the furthest left button on the Display unit (button 1) and
the furthest right button (button 4) simultaneously for more than 3
seconds, enables the key lock function.

MENU VIEW

Using the following screen as an example, hold down 1 and [
simultaneously for more than 3 seconds.

KEYENCE
SZ-V04 type SZ-V32 type SZ-V32N type
Normal state Key lock state o4 30 35N
Bark0 Bark0 0SSD 0sSD 0SSD  S-COM
172 @0 W 34 - | .
INTER LOCK INTER LOCK INTERLOCK COM
1/2 @0 W34 ] - -
WARNING WARNING WARNING
AR BB AER @B AN EBB
- MUTING MUTING LINK
View | History ] - -
1 OSSD 1/2 indicator OSSD indicator OSSD indicator
Disabling key lock 2 | 0SSD 3/4 indicator None Always OFF
In the same manner as enabling key lock, holding down the furthest left 3 | Interlock 1/2 indicator Interlock indicator Interlock indicator
button on the Display unit (button 1) and the furthest right button (button 4 | Interlock 3/4 indicator None COM indicator
4) simultaneously for more than 3 seconds, disables the key lock 5 Warning zone indicator A | Warning zone indicator A | Warning zone indicator A
function. 6 Warning zone indicator B | Warning zone indicator B | Warning zone indicator B
7 Muting indicator None Muting indicator
8 None None Link indicator

W OSSD indicator

Light Status Details

color

Green ON OSSD 1/2 (3/4) is in the ON-state

Red ON OSSD 1/2 (3/4) is in the OFF-state
Flashing Error State

- OFF Power OFF state

For details on OSSD, see “OSSD” (page 44).

B Interlock indicator

Light Status Details
color
Yellow ON OSSD 1/2 (3/4) is in the interlock state
Flashing OSSD 1/2 (3/4) is in the
interlock-reset-ready state
- OFF Other states

For details, see “Interlock function” (page 47).

B Warning zone indicator A (B)

Light Status Details
color
Orange | ON Object or person detected in Warning
Zone A (B)
- OFF Other states
B Muting indicator
Light Status Details
color
Orange | Flashing The SZ-V is currently in a muted or
override state
- OFF Other states
B COM indicator
Light Status Details
color
Yellow ON Ethernet/IP or UDP data communication
is established
- OFF Other states

For details on Ethernet communications, see “Monitoring Using
Communications” (page 97).
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M Link indicator H Interlock indicator

Light Status Details Light Status Details

color color

Orange | ON Ethernet communication is established Yellow ON Interlock condition
Flashing Transmitting data Flashing Interlock-reset-ready
Flashing Connected to the SZ-V Configurator - OFF Other states
slowly

-- OFF Other states

For details on connecting by Ethernet, see “Selecting an Ethernet
connection device (for the SZ-V32N type only)” (page 68).

Scanner head indicators

Window state Scanner head select

LA %]

Scanner head state Interlock

B Window state indicator

Light Status Details
color
Orange | ON This scanner head is in a window alert
state or a window error state
-- OFF Other states
B Scanner head state indicator
Light color | Status Details
Green ON The protection zone or warning zone for
this scanner head is in a non-detection
state
Flashing In Simulation mode, the simulation zone
slowly is in a non-detection state

“Simulation mode” (page 88)

While dynamic drawing, the zone being
edited is in an object non-detection state
“Dynamic drawing function” (page 87)
Orange ON The protection zone for this scanner
head is in a non-detection state but the
warning zone is in a detection state
Flashing Muted or override condition

Flashing While dynamic drawing, the dynamic

slowly drawing sheet is in a detection state 'g
“Dynamic drawing function” (page 87) 8
Red ON The protection zone for this scanner g'
head is in a detection state 3
Flashing Error State &
Flashing In Simulation mode, the simulation zone Z
slowly is in a detection state

“Simulation mode” (page 88)

While dynamic drawing, the zone being

edited is in an object detection state

“Dynamic drawing function” (page 87)

- OFF - Power is OFF

+ During start-up

- Setting from SZ-V Configurator

+ No operation for more than 30 seconds
in Power Saving Mode.

B Scanner head selection indicator

Light color | Status Details

Orange ON + When checking the operation of this
scanner head from the SZ-V
Configurator or when checking the
settings

+ When monitor view or camera view of
this scanner head is displayed on the
display unit.

-- OFF Other states
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10. Specifications
04 Models

SZ-V

Standard models
SZI-V3|2NX

(
' (
(
(

(1) Basic designation
(2) Number of banks 04: 4 Banks

32: 32 Banks
(3) Network blank: Without network connection capability
N: With network connection capability
(4) Camera blank: Without camera
X: With Camera
DisplayDisplay unit model

SZ-VU32N
DL VUSET

(1) Basic designation
(2) Number of banks 04: 4 Banks

32: 32 Banks
(3) Network blank: Without network connection capability
N: With network connection capability

Scanner head model
SZ-VH1X
26V

(1) Basic designation

(2) Scanner head model number

(3) Camera blank: Without camera
X: With Camera

Cable

Connector free type

SZ-VP5

(1)

(2)

(3)
(1) Cable type P: Power cable

S: Connection cable

(2) Cable length Example) 005: 0.05m
Others

System memory
SZ-VSM

Window for replacement
SZ-VHW
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10-2 Specifications

Specifications

Model Name SZ-V04(X) SZ-V32(X) SZ-V32N(X)
Type Multi-function Type Multi-bank Type Network Type
Detection Minimum detectable object size Diameter 20, 30, 40, 50, 70, 150 mm (depends on the setting)
capability Reflectance 1.8 % min., Speed 1.6 m/s max. *1

Detectable angle

190° (-5° to 185°)

Response Standard Scan Cycle A 160ms (2scans) to 1280ms (16scans)
time (ONto | Mode *3 Scan Cycle B 168ms (2scans) to 1344ms (16scans)
OFF) *2 Scan Cycle C 176ms (2scans) to 1408ms (16scans)

High Speed Scan Cycle A 80ms (2scans) to 640ms (16scans)

Mode *3 Scan Cycle B 84ms (2scans) to 672ms (16scans)

Scan Cycle C 88ms (2scans) to 704ms (16scans)

Response time (OFF to ON)

Response time (ON to OFF) + 150 ms

Protection Minimum detectable object size: 70 / 150 mm 8.4m (Standard Mode) 5.7m  (High Speed Mode)
zone Minimum detectable object size: 50 mm 5.6m (Standard Mode) 3.8m (High Speed Mode)
Minimum detectable object size: 40 mm 4.3m (Standard Mode) 2.9m (High Speed Mode)
Minimum detectable object size: 30 mm 2.9m (Standard Mode) 2.0m (High Speed Mode)
Minimum detectable object size: 20 mm 1.6m (Standard Mode) 1.1m (High Speed Mode)
Warning Minimum detectable object size: 70 / 150 mm 26m  (Standard Mode) 23m (High Speed Mode) *4
zone Minimum detectable object size: 50 mm 25m  (Standard Mode) 21m (High Speed Mode) *4

Minimum detectable object size: 40 mm

24m  (Standard Mode) 20m (High Speed Mode) *4

Minimum detectable object size: 30 mm

23m (Standard Mode) 18m (High Speed Mode) *4

Minimum detectable object size: 20 mm

21m (Standard Mode) 15m (High Speed Mode) *4

Additional safety distance 100mm *5

Maximum measurement distance 60m *6
Maximum number of banks Max 4 banks | Max 32 banks | Max 32 banks
Multiple scanner heads Max 3

Monitor camera

Monitor area: over 190° (-5° to 185°) *7

Display

QVGA 2.2inch color LCD

Light source Type, wavelength

Infrared laser diode, 905 nm

Laser Class IEC Class1 IEC / EN60825-1
FDA Class1 FDA 21CFR 1040.10, 1040.11 (Laser Notice No.50) *8
JIS Class1 JIS C6802
Rating Power voltage 24 V DC 10 % (Ripple P-P 10 % or less): When using a converter power supply

24V DC +20 %/-30 %: When using a battery

Power consumption

11.8W (without load), 11.8W (without load), 13.4W (without load),
55.0W (with load) *9 55.0W (with load) *9 50.8W (with load) *9

Control Output Output

Transistor outputs (NPN or PNP is selected by the dedicated PC software)

(OSSD) Number of outputs

4 outputs | 2 outputs | 2 outputs

Max. load current

500mA *10

Residual voltage (during ON)

Max. 2.5 V (with a cable length of 5 m)

OFF-state voltage

Max. 2.0 V (with a cable length of 5 m)

Leakage current Max. 1 mA *11
Max. capacitive load 2.2 yF (with a load resistance of 100Q)
Load wiring resistance Max. 2.5Q

Input PNP ON-voltage: 10 to 30 V
OFF-voltage: Open or0to 3V
Short-circuit current: Approx. 2.5 mA  (Approx. 10 mA for EDM)
NPN ON-voltage: 0to 3V
OFF-voltage: Open or
10 V to Power voltage
Short-circuit current: Approx. 2.5 mA  (Approx. 10 mA for EDM)
Non safety Output type Transistor outputs (NPN or PNP is selected by the dedicated PC software)
related output Number of outputs 6 outputs | 4 outputs | 4 outputs
(AUX output) Max. load current Max. 50 mA
Residual voltage (during ON) Max. 2.5 V (with a cable length of 5 m)
Muting lamp Incandescent lamp (24 - Incandescent lamp (24
VDC, 1to0 5.5 W) or LED VDC, 1t0 5.5 W) or LED
lamp (load current :10 to lamp (load current :10 to
230 mA) can be 230 mA) can be
connected connected
Interface USB USB2.0
Ethernet Standard - - IEEE802.3u
(100BASE-TX)
Transmission rate - - 100Mbps
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Cable - - STP(Shielded Twisted
Pair) cable or
UTP(Unshielded
Twisted Pair) cable.
Category 5 or higher.
Connector - - RF45 (IP65) 2 ports
Network function - - EtherNet/IP
UDP
Environmental resistance Enclosure protection IP65 (IEC60529)
Operating ambient temperature -10 to +50 °C (No freezing)
Storage ambient temperature -25 to +60 °C (No freezing)
Operating relative humidity 35% to 85 %RH (No condensation)
Storage relative humidity 35 % to 95 % RH
Surrounding light incandescent lamp: 1500 Ix or less *12
Vibration 10 to 55 Hz, 0.7 mm compound amplitude, 20 sweeps each in X, Y, and Z
directions
Shock 100 m/s2 (Approx. 10 G) 16 ms pulse, in X, Y, Z directions 1,000 times each axis
Material Scanner head Main unit case Magnesium
Window Polycarbonate, PEI
Indicator part Aluminum, PES
Display unit case Magnesium, PPS, Polycarbonate
System case Aluminum, PPE
memory
Cable length Power and /O cable 30m or less *13
Between scanner head and display unit 20m or less *14
Ethernet cable - - | 100m or less *15
Approved standards EMC EMS IEC61496-1, EN61496-1, UL61496-1 (Type 3 ESPE)
EMI EN55011 Class A, FCC Part15B Class A, ICES-003 Class A
Safety IEC61496-1, EN61496-1, UL61496-1 (Type 3 ESPE)
IEC61496-3, EN61496-3 (Type 3 AOPDDR)
IEC61508, EN61508, IEC62061, EN62061 (SIL2 / SILCL2)
EN 1SO13849-1 : 2015 (PLd, Category3)
UL508, UL1998
CSA C22.2 No.14, CSA C22.2 No.0.8

suonesyoadsg

*1 If the object to be detected moves perpendicular to the detection plane, SZ-V cannot detect the object moving at speed over 1.6m/s, regardless
of the encoder setting.

*2 When using the SZ-V with series connected sensor heads, the first scanner head is scan cycle A, the second scanner head is scan cycle B, and
the third scanner head is scan cycle C.

*3 The response time, protection zone, and warning zone is determined by the operation mode.

*4 20% or more reflectance is necessary for the minimum detectable object in the warning zone.

*5 If there is a highly reflective background within 1.5 m from the boundary of the protection zone, 200 mm must be added as supplementary
necessary distance to the protection zone when calculating the safety distance.

*6 Even when using the network data output, the maximum measured output distance is 60 m.

*7 Only applicable for the type with a camera.

*8 The laser classification for FDA (CDRH) is implemented based on IEC60825-1 in accordance with the requirements of Laser Notice No.50.

*9 When using the SZ-V with series connected scanner heads, it is necessary to add 9.4W per scanner head. Also, power consumption may
temporarily be higher (maximum 3.6W). Power consumption will be within the specification after SZ-V moves to normal operation.

*10 For the SZ-V04 type and the SZ-V32 type, the load current calculation of the OSSD output and AUX output is 1.5 A or less when using one
scanner head, 1.0 A or less when using two scanner heads, and 0.5 A or less when using three scanner heads. For the SZ-V32N type, the load
current calculation of the OSSD output and AUX output is 1.2 A or less when using one scanner head, 0.8 A or less when using two scanner
heads, and 0.3 A or less when using three scanner heads.

*11  Includes when the power is OFF.

*12  An ambient light source should not be located within +5° of the detection plane.

*13 10 m or less when supplying power from a battery.

*14  When supplying power from a battery, the length of each connection cable should be 10 m or less when using two scanner heads, and 5 m or
less when using three scanner heads.

*15 Distance between SZ-V and Ethernet switch
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IEC61508-related parameters

T1 (proof test interval) 20 years
Hardware fault tolerance 1
Type of element B

Malfunction response time

Within the response time

Safe state

OSSD OFF state

PFHp (dangerous failure rate per hour)
B No. of scanner heads: When there is 1 scanner head

Type 0SSD1/2 0SSD3/4
SZ-V04 Type 7.98%107° 7.98%107°
SZ-V32 Type 8.02%x10°
SZ-V32N Type 8.02%x10°

B No. of scanner heads: When there are 2 scanner heads
Type 0SSD1/2 0SSD3/4
SZ-V04 Type 8.47%107° 8.47X10°°
SZ-V32 Type 8.50% 107
SZ-V32N Type 8.50Xx107°

H No. of scanner heads: When there are 3 scanner heads
Type 0SSD1/2 0SSD3/4
SZ-V04 Type 8.95X10° 8.95X10°°
SZ-V32 Type 8.98%X107°
SZ-V32N Type 8.98%10°

EtherNet/IP Specifications

Compatible functions

Cyclic communication

Compatible with UCMM and Class 3 messaging (Explicit messaging)

Number of connections

16

RPI (Transmission cycle)

5to 10,000ms (0.5ms unit)

Tolerable communication bandwidth for cyclic communication

3,000pps

Conformance Test

Conform to CT12
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10-3 Dimensions

SZ-V

SZ-V04 type / SZ-V32 type

s
|

125

(=7)

25(Space for plugging USB cable)

SZ-V32N type
21, 135] 533 !
LCEC i

A
5 .
ol

\

125

(87)

(80)

Protection zone origin

Detection plane

262

2315

Position for direct mounting

182

512

334

Head only : SZ-VH1(X)

53.1

125

(57)

Protection zone origin
\ Detectable angle

Protection zone origin

Detection plane

4x98.5

124

1502

108

45 (Mounting part)

|

1927

T (4

1672

575
|

m
E
L

Position for direct mounting

57.5

45 (Mounting part)

19

274

4.5 (Mounting part)

With Protection cover model: SZ-VB21

5

4xg7_Position for direct mounting
Screw together when mounting the cover

mounting adaptor

Protection zone origin

Detection plane

w
a

4x@7

e e

34

Position for direct mounting
crew for securing protection cover

190

1847

=lad

1592

BH

With Protection cover model: SZ-VB21

135

@0)

Detection plane

4x97

8 (Mounting part)

22

215

Position for direct mounting

1927

1672

With Protection cover model: SZ-VB21

531

135

===t

4(thickness)

Protection zone origin

\ Detectable angle

Protection zone origin

Detection plane

4xo7

8 (Mounting part)

1472

569

Posifion for direct mounting

Screw for securing protection cover

575

i

119

274

[Eig

N‘ 1202

136

1814
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Mounting bracket

For integrated installation and separate scanner head installation

B Angle adjustable bracket (horizontal) model: SZ-VB01

101

179

128

4 (Mounting part)

Protection zone origin

158

\

21
1642

Head only

Protection zone origin

Detection plane

.

135

128

N

= ' %

2074

B Angle adjustable bracket (horizontal) model: SZ-VB01 (with Protection cover model: SZ-VB21)

04/32 type

=)

Protection zone origin

Detection plane

1522

N

\AI%.%‘

s

85

619

Eore

Fle b ©

1814

I

Screw for securing protection cover 101

70"
Zey 8
.\

2332

2074

Head only

Protection zone origin

Detection plane

y
Zw@’ ¢

15
126
610 21

[ —1

%‘L%\

Screw for securing protection cover

32N type

Protection zone origin

Detection plane

1522

(@)
; Ey

O

215

Screw for

1722

securing protection cover
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B Angle adjustable bracket (vertical) model: SZ-VB02
Head only

- v
E = 5 $
N ~ - Protection zone origin
ol —
= — Detection plane
NG s
=)

218
199

Protection zone origin

\_Detectable angle
158

|4 (Mounting part)

Protection zone origin

Detection plane

218

32N type
1554 (Mounting part) |

170 101

2204
218

B Angle adjustable bracket (vertical) model: SZ-VB02 (with Protection cover model: SZ-VB21)

04/32 type Head only
4 (Mounting part) X\L

T P
Protection zone origin

Detection plane i}
— Detection plane

109

218

Screw for securing protection cover

| | 3

<l a2
1814 Screw for securing protection cover 101

32N type

5 s 4 (Mounting part)
) Protection zone origin 4[
e )/
2 Iy

Detection plane

2204

341

1652

749

Screw for securing protection cover
2
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B Floor bracket model: SZ-VB03

Protection zone origin

Head only

Protection zone origin

Detection plane

144
137

709

T
|

i
[ ]
4 (Mounting part)

Detection plane

5 — — &
3 g
o z
E o » 3
i g
<

—n &

170

1994

32N type

21
1732

2164

137

709

4 (Mounting part)

B Floor bracket model: SZ-VB03 (with Protection cover model: SZ-VB21)

04/32 type

Protection zone origin

Detection plane

188
612
g

09
i
=1()
=
I

1612

709

Head only

Protection zone origin

Detection plane

©

1612

i
@\

[
#\

4 (Mounting part)
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Separate installing of the Display unit
B Display unit standard bracket model: SZ-VB11
Vertical installation

Horizontal installation
Plate nut (2 pieces included with SZ-VB11)

100 =Y s =
vz 702 — wos
[—] [ —]

AHJ

JE e %

o
s Screw included : M5xL25 6 pieces

150
136

4X@6 Mounting hole
When installing on fat surface

2x@6 Mounting hole
When installing on aluminum profile

)
=
o B
3
< 3
; EE
1108 188 ‘ ®)
H (When using plate nut) 771
2 M4 Knurled screw -
g Thickness attachable with screws included: 12 mm max
s (When using plate nut)
S

32N type

32N type

35¢

82.4

\
|
I
g
115 |

110.8 18.8 ‘ (8)

83.8

M4 Knurled screw

Thickness attachable with screws included:12 mm max

(When using plate nut)

2 (Mounting part)
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H Display unit DIN rail mounting bracket (flat) model : SZ-VB12

DIN attachment

86 3xM4 flat head screw

For mounting to the DIN rail

(R %@Zj
S
OB Oo

e =Ty

With main unit

118.8

(674) 514

1314

32N type

124.5

(67.4) 57.1

H Display unit DIN rail mounting bracket (slim) model : SZ-VB13

DIN attachment

(ﬁ‘rw 3xM4 flat head screw

For mounting to the DIN rail

75

Mg

75

M4 Display unit securing part

L T

* The SZ-VB13 cannot be used with communication type display unit (SZ-VU32N).
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46

25(Space for plugging USB cable)

74

Mol
[Na

112.9

(74)

135.8

77.8

32.2

35.5 M4 Display unit securing part
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11. Troubleshooting

Check the state of the SZ-V through messages shown on the Display
unit display. Attempt to resolve the problem related to the message
shown on the display if the SZ-V does not operate as intended.

11-1 Error State

The SZ-V runs a self-diagnosis after starting and checks for any errors.
In addition to self-diagnosis, the SZ-V also periodically runs a
self-diagnosis test during normal operation.

If an error is found through this self-diagnosis test, the SZ-V turns the
OSSD OFF, and displays and outputs an error. Until the procedure is
executed to recover from the error state, the OSSD is held in the OFF
state.

Display and output of the error information

ltem Description

Display Indicates the factor causing the failure.
“Display during an error state” (page 133)

Output If the functions below are assigned to an

AUX output and an error occurs, the output

enters an OFF state.

- Error output

- Error or alert output

+ Encoder error output(Only during an
encoder error)

The number of pulses in accordance with
the error type can be output by using the
state information output. “State information
output” (page 60)

Configuration Check error information in the monitor
software SZ-V section. “Monitoring Operations” (page 90)
Configurator

Recovering from an error state

The method to recover from an error differs according to the error

details. For details, see “Information on the display” (page 131).

« The SZ-V automatically returns to normal operation if the cause of
the error is removed.

« The SZ-V returns to normal operation if the cause of the error is
removed and the SZ-V is reset.

+ The SZ-V returns to normal operation if the cause of the error is
removed, and power is turned off and back on again.

<Timing chart for reset operation> In the case where the SZ-V
returns to normal operation with the reset operation.

@ When start mode setting is automatic.
ON ;

Reset input
OFF

| H
100 ms min. E

Error occurs | | Cause of error eliminated

0ssb Error state

OFF

1.0 sec max.

Detect no
Sz-v object

Detect object

@ When start mode setting is manual.

ON

Reset input
OFF

e

100ms min. 100ms min..
Error occurs Cause of error : H
eliminated H '
ON y v
0SSD Erorstate Interlock state .\ ______

OFF

— e

1.6 sec max. 100ms max.

Detect no
SZ-v object

Detect object

If OSSD 3/4 are being used with the SZ-V04 type, the
following procedure is applied. Two reset operations (reset
input (1/2) (yellow) and reset input (3/4) (yellow/black)) are
required to return the SZ-V to normal operation with the
reset operation. You cannot recover from an error using
the laser off input.

11-2 Alert State
The SZ-V goes to the alert state if it detects either a failure having
impact on the operation or an external interference. In this situation,

alert information is indicated on the information display and is output.
(OSSD continues normal operation)

Indication and output of the alert information

Item Description

Display Indicates the factor causing the alert.

Display during alert state” (page 132)

Output If the functions below are assigned to an
AUX output and an alert occurs, the output
enters the OFF state.

+ Alert output

+ Error or alert output

The number of pulses in accordance with
the alert type can be output by using the
state information output. “State information
output” (page 60)

Configuration Check alert information in the monitor
software SZ-V section. “Monitoring Operations” (page 90)
Configurator

Recovering from the alert state

The SZ-V automatically returns to normal operation if the cause of the
alert is removed.
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11-3 Information on the display

The following table shows the messages on the Display unit's display, the state of the SZ-V, and an explanation. It also shows the number of pulses
for the state information output. If an error occurs on the SZ-V, see the table below.

Display during normal operation

. Background DN €7 .
Display state Color Type pulses for state | Details Countermeasures
information output
Normal 1 The SZ-V ig under normal operation.
The OSSD is ON.
The SZ-V is under normal operation.
Green | ormal 6t08 The OSSD s ON. o None.
20 to 26 The bank switching function is used
and Bank 1 to 31 is selected.
The SZ-V is under normal operation.
Normal Operation Normal 3 Scanner head 1 protection zone is in
detection state None.
The SZ-V is under normal operation. If the OSSD goes to the OFF-state when
Red Normal 4 Scanner head 2 protection zone is in nothing is present in the protection zone,
detection state see “Troubleshooting the OSSD operation”
The SZ-V is under normal operation. (page 135).
Normal 5 Scanner head 3 protection zone is in
detection state
g?\lrrgzllslperatlon Red Special 2 ‘Io'hses%ni;jeollazyll:.functlon is operating, "ON-delay” (page 47)
Switch to a bank other than the laser
Normal Operation The laser shutdown bank is selected. shutdgwn bank. “Operation Check
Laser Shutdown Red Special 3 Function” (page 57) . _ .
Laser off input is ON. Turn off the Igse”r off input. “Operation
Check Function” (page 57)
Terminate the interlock function by returning
The interlock function is operating, the SZ-V to a state in which it does not
. OSSD is OFF. detect an object in the protection zone, and
Interlock Red Special 8 The SZ-V has detected a person or an then perform reset operation using the reset
object in the protection zone. input.
“Terminating the interlock state” (page 47)
The interlock function is operating,
Interlock . OSSD is OFF. .
Reset Ready Red Special 2 Perform the reset operatlonlt.o restart
the SZ-V because the conditions for
disabling the interlock are met.
The |nterlogk function is operating, Terminate the interlock function by
Interlock Reset . 0SSD 1/2is O.FF' performing the reset operation using the
Red Special 2 Engage reset input 1/2 to restart the .
Ready 1/2 SZ-V because the conditions for reset input. .
terminating the interlock are met. “Terminating the interlock state” (page 47)
The interlock function is operating,
OSSD 3/4 is OFF.
g;zrcljc;c; /‘F‘{eset Red Special 2 Engage reset input 3/4 to restart the
SZ-V because the conditions for
terminating the interlock are met.
Normal Operation One of the scanner heads does not Ensure that the scanner head detects the
Ref. Point Red Special 3to5 detect a reference point(s), OSSD is reference points. “Reference Points
Undetected OFF. Monitoring Function” (page 57)
Muting state.
Muting Green Special 6 The safety function has been “Muting function” (page 55)
temporarily disabled and OSSD is ON. -
Override state. o
Override Green Special 7 The safety function has been “Override function” (page 56) S—
temporarily disabled and OSSD is ON. o
iti Waiting for bank input state. Check that the bank input is correct. “Bank %
Y:sg;ng for Bank Red Special 9 gt())ap[ls has not been selected, OSSD Switching Function” (pgge 49) : §
: S
The detection history is being saved. The SZ-V returns to the Normal Operation @
Normal Operation Green or Special } The next detection history will not be screen once the detection history has been
History Saving red pecia saved until saving of the detection saved. Videos take about 30 seconds to
history is complete. save.
Normal Operation In preparation of saving the detection
Hi : Green or . B history. The SZ-V returns to the Normal Operation
istory Saving d Special The next detection history will not b reen once the preparation is don
Suspended re e next detection history ot be screen once the preparation is done.
saved until preparation is done.
. . If the connection with SZ Configurator is
Normal - Egiqﬁi‘x;t?nngd%tﬂosrgaé:[f%ﬁigg}_ toermingted, the SZ-V returns to the Normal
peration screen.
PC Connection Black Operations, such as transferring Once the operations from the SZ
Special } settings from the SZ Configurator are Configurator are complete and the
being performed. connection is terminated, the SZ-V returns
OSSD s fixed to OFF. to the Normal Operation screen.

[Tretons,

displayed in a frame. “How to Read the Display” (page 108)
- If the computer and the SZ-V are connected by Ethernet and disconnected without logging out, "PC Connection" is shown on the
display for about 90 seconds.
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Display during alert state

This table shows the message displayed when an alert occurs.

Background Ui e e
Display state Cglor Type pulses for state Code Details Countermeasures
information output
Alert: AUX Overcurrent Check the wiring between the AUX outputs
The SZ-V detects an overcurrent on the AUX
and the loads, and whether the loads are
AUX Over Normal 14 0003 output. The AUX output enters the OFF-state broken or not. Also check the current on
Current after the SZ-V detects this alert. (The check AUX outouts :
pulse is intermittently output.) The OSSD “g ecific‘;tioﬁs” (page 121)
continues normal operation. P pag
Conflict IP Alert: IP address duplication Reconfigure the IP address. “Selecting an
Address Normal 14 0300 | The SZ-V IP address is duplicated by another | Ethernet connection device (for the
device. SZ-V32N type only)* (page 68)
Window Pollution Window alert
(Head1) Normal 1 0400 | The window of scanner head 1 may be
lluted or d d. .
C\anésw an'ertamage The OSSD may go to the OFF-state if the
Window Pollution Normal " 0800 | The window of scanner head 2 may be situation is left as it is. Clean the window in
(Head 2) Y accordance with “Cleaning the Window”
polluted or damaged. (page 139)
Window Pollution Window alert P '
(Head 3) Green Normal 1" 0CO00 | The window of scanner head 3 may be
or polluted or damaged.
Red Light interference alert
Scanner head 1 is experiencing light
Light Interference Normal 12 0401 interference, such as from an incandescent
Head1: lamp, fluorescent lamp, stroboscopic light, or
photoelectric sensor. There may also be
tual interf bet: SZ-Vs. . . .
Euhlﬁniz:er;ec?;ei ween S While the SZ-V is operating normally, the
9 T OSSD may go to the OFF-state
Scanner head 2 experiencing light - N
. ) . unintentionally.
Light Interference interference, such as from an incandescent . .
Normal 12 0801 o Take countermeasures in accordance with
(Head 2) lamp, fluorescent lamp, stroboscopic light, or “Light interference” (page 18) and “Mutual
photoelectric sensor. There may also be interference” (page 18)
mutual interference between SZ-Vs. pag '
Light interference alert
. Scanner head 3 experiencing light interference, such as
I(_Il-lgehatc:n:;)erference Normal 12 0CO01 | froman incandescent lamp, fluorescent lamp,
stroboscopic light, or photoelectric sensor. There may
also be mutual interference between SZ-Vs.
Alert: Highly-reflective background . .
High Reflection Normal 13 0402 There is a highly-reflective background behind HIngJy reZecF;\r/]_e b1agkgr?und?hm1:)st no; be
(Head 1) the specified protection zone of scanner head p?tsr'] Ionet Wlt' inf.om t[]omb i oun dary
1, which may impact the detection capability. orthe protection zone. (the backgroun
- - itself must be removed or the reflectance
Alert: Highly-reflective background must be reduced). Unless the
High Reflection There is a highly-reflective background behind . :
Red Normal 13 0802 - ) above-mentioned countermeasures are
(Head 2) the specified protection zone of scanner head taken. 200 mm must be added as
2, which may impact the detection capability. i R
Alert. Highly-reflective background supplementary necessary distance to the
: A rotection zone during the calculation of
High Reflection Normal " oCop | Theresahighy-reflcive background beind the e safoty distance 9
(Head 3) specified protection zone of scanner head 3, which may “Highly reflective béckgrounds” (page 19)
impact the detection capability.
Please check the following:
+ If the muting lamp output is correctly
Muting Lamp Alert (Disconnection) connected to the muting lamp
Muting lamp Normal 14 0001 There is a problem where the muting lamp is | « If the muting lamp is broken
open connected to the muting lamp output. (The « If the rating/specification of the muting
muting lamp is disconnected or it is broken.) lamp is within the range of the muting
lamp output
“Muting lamp output” (page 56)
Please check the following:
+ If the muting lamp output is correctly
Muting Lamp Alert (Overcurrent) connected to the muting lamp
Muting lamp Normal 14 0002 The muting lamp connected to the muting + If the muting lamp is broken
Over current lamp output has an overcurrent exceeding the | * If the rating/specification of the muting
rated current. lamp is within the range of the muting
lamp output?
“Muting lamp output” (page 56)
Camera error
Camera (Head 1) Normal 14 0600 | An error has occurred with the camera area of
scanner head 1. Turn the power of the SZ-V off and then on
Green or red Camera error again. If turning the power back on does
Camera (Head 2) Normal 14 0AO00 | An error has occurred with the camera area of not re.solve the error. replace the scanner
scanner head 2. head - rep
Camera error ’
Camera (Head 3) Normal 14 0E00 | An error has occurred with the camera area of
scanner head 3.
Detection History Error . .
History Store Normal 14 0200 | The detection history cannot be retrieved 2:255 rﬁ:réee??;trmr%s ;%ZI?HJ;;?: tlgoishirt]ot
correctly. - rep play i
History Store Detection history error
(Head)‘;) Normal 14 0601 | The detection history for scanner head 1
cannot be retrieved correctly.
History Store Detection history error Transfer the settings again. If that does not
(Heady2) Normal 14 0AO01 | The detection history for scanner head 2 resolve the error, replace the scanner
cannot be retrieved correctly. head.
History Store Detection history error
(Heady3) Normal 14 0E01 | The detection history for scanner head 3
cannot be retrieved correctly.
EEPROM Access Normal 14 0201 EEPROM access error Transfer the settings again. If that does not
Error Cannot read EEPROM data correctly. resolve the error, replace the display unit.
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Display during an error state

The method to recover from an error differs depending on the error type.

Error 1:

The SZ-V automatically returns to normal operation if the cause of the error is removed.
Error 2: The SZ-V returns to normal operation if the cause of the error is removed and the SZ-V is reset.

Error 3: The SZ-V returns to normal operation if the cause of the error is removed, and power is turned off and back on again.

The number
of pulses for
Display state 2212 GOl Type pstate Code Details Countermeasures
Color information
output
Window error
. Error 1 0410 | The window of scanner head 1 may be polluted
Window Error 15 or scratched.
(Head1) Error 3 0421 Window error
The window of scanner head 1 may be broken.
Window error Clean the window in accordance with
. Error 1 0810 | The window of scanner head 2 may be polluted “Cleaning the Window” (page 139). If the
\(/|V_||en:§vg)Error Red 15 or scratched. error continues after cleaning, replace the
Error 3 0821 Window error window in accordance with “Replacing the
The window of scanner head 2 may be broken. Window” (page 139).
Window error
. Error 1 0C10 | The window of scanner head 3 may be polluted
Window Error 15 or scratched.
(Head 3) Error 3 0c21 Window error
The window of scanner head 3 may be broken.
MI error (man-made interference error)
MI Error (Head 1) Error 1 16 0411 | (1) A structure with extremely low reflectance is IR )
located close to the SZ-V. (1) Remove the structure with low
(2) The SZ-V does not detect any diffuse reflectance close to the SZ-V.
MI Error (Head 2) Red Error 1 16 0811 . : (2) Position a structure outside the
reflection from the object to be detected or the A
. ! protection zone so that the SZ-V detects
structure outside the protection zone. The SZ-V . .
= - diffuse reflection from the structure.
MI Error (Head 3) Error 1 16 0c11 | generates an error if it does not detect anything
over 60 degrees.
OSSD 1 Error Error 2 18 0010 | OSSD error (1) Check the wiring for the OSSD. “Wiring”
(1) The OSSD is short-circuited. Alternatively, (page 30)
0SSD 2 Error Error 2 18 0011 the wiring is wrong. (2) Use a load with a surge absorber
Red (2) The OSSD experienced a surge in voltage function, or apply surge protection to the
due to an inductive load. load.
OSSD 3 Error Error 2 18 0012 | (3) The OSSD is being affected by an EMC (3) Check the surrounding wiring and EMC
environment. environment.
OSSD 4 Error Error 2 18 0013 (4) The OSSD is broken. (4) Replace the display unit.
0SSD 1 0SSD 1 Overcurrent Error Check the wiring between QSSD 1 and the
Red Error 2 18 0014 load, and whether the load is broken or not.
Overcurrent Error Overcurrent occurs on OSSD 1. “Wiring” (page 30)
0sSD 2 0SSD 2 Overcurrent Error Check the wiring between QSSD 2 and the
Red Error 2 18 0015 load, and whether the load is broken or not.
Overcurrent Error Overcurrent occurs on OSSD 2. “Wiring” (page 30)
0SSD 3 0SSD 3 Overcurrent Error Check the wiring between QSSD 3 and the
Red Error 2 18 0016 load, and whether the load is broken or not.
Overcurrent Error Overcurrent occurs on OSSD 3. “Wiring” (page 30)
0SSD 4 0SSD 4 Overcurrent Error Check the wiring between QSSD 4 and the
Red Error 2 18 0017 load, and whether the load is broken or not.
Overcurrent Error Overcurrent occurs on OSSD 4. “Wiring” (page 30)
Check the wiring between each output and
the load, and whether the load is broken or
Output Over Output Over Current Error (in total) not.
Current Error (in Red Error 2 19 002A | Total amount of current on each output exceeds | “Wiring” (page 30)
Total) the specification. Check if the total amount of current is within
the specification.
“Specifications” (page 121)
Please check the following:
« If the muting lamp output is correctly
Muting Lamp Error (Disconnection) connected to the muting lamp
Muting Lamp Red Error 2 10 0018 There is a problem where the muting lamp is * If the muting lamp is broken
Open Error connected to the muting lamp output. (The « If the rating/specification of the muting
muting lamp is disconnected or it is broken.) lamp is within the range of the muting
lamp output
“Muting lamp output” (page 56)
Please check the following:
* If the muting lamp output is correctly
Muting Lamp Error (Overcurrent) connected to the muting lamp
Muting Lamp Over Red Error 2 10 0019 The muting lamp connected to the muting lamp * If the muting lamp is broken
Current Error output has an overcurrent exceeding the rated « If the rating/specification of the muting
current. lamp is within the range of the muting
lamp output?
“Muting lamp output” (page 56)
EDM (OSSD 1/2) EDM error (1) Check the EDM input wiring.
Error Red Error 2 7 001A (1) EDM input is not connected to the external “EDM Function” (Page 48), “Wiring” (page
device correctly. 30)
EDM (OSSD 3/4) Red Error 2 17 0018 (2) The external device connected to the OSSD | (2) Check the external device and replace if

Error

is broken.

it is broken.
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The number

: of pulses for
Intfﬁg';?;ﬁl;;n Bac(l;glrcc: rund Type | state Code Details Countermeasures
information
output
Bank Input Error
(1) The signal combination of bank inputs does |(1) Check the wiring of the bank inputs.
BANK Input Error Red Error 2 10 001C not meet the specification. (2) Confirm that bank switching is performed
(2) The bank switching was not performed during the specified bank transition time.
during the specified bank transition time.
Bank Sequence Error Check the bank sequence and the
BANK Sequence configuration of bank sequence monitoring.

Red Error 2 10 001D | The bank switching was not performed according

Brror to the specified bank sequence.

“Bank Sequence Monitoring Function” (page
53)

Encoder velocity error

Encoder Velocity Ensure that the encoder velocity does not

Red Error 2 10 001E | The encoder velocity exceeds the set velocity .
Error range exceed the velocity range.
Encoder Pulse Encoder Pulse Frequency Error (Ch.1)
Frequency Error Red Error 2 10 001F | The input of Encoder Input 1 exceeds the
(Ch.1) maximum pulse frequency (100 kHz). Ensure that the output from the encoder does
Encoder Pulse Encoder Pulse Frequency Error (Ch.2) not exceed the maximum pulse frequency.
Frequency Error Red Error 2 10 0020 | The input of Encoder Input 2 exceeds the
(Ch.2) maximum pulse frequency (100 kHz).
Encoder Mismatch Error (1) Ensure that the difference in velocity
. : . between the two encoders does not exceed
(1) The difference in velocity between the two
Encoder encoders exceeds the specified tolerance the tolerance range-.
Red Error 2 10 0021 P S e (2) Make two encoders rotate in the same
Ch.1/Ch.2 Error (2) Two encoders are rotating in opposite direction
direction. : ) s
(3) The wiring for the encoder input is not correct. (3) Check the encoder input wiring. “Wiring
(page 30)
Encoder Connection Encoder Input Error (Ch.1)
Red Error 2 10 0022 - . L ) . -
Ermor (Ch.1) © ror Wiring of encoder input 1 is incorrect. Check the encoder input wiring. “Wiring” (page
Encoder Connection Encoder Input Error (Ch.2) 30)
Emor (Ch2) Red Error 2 10 0023 Wiring of encoder input 2 is incorrect.
Communication Er.ror . (1) Check the cable connection.
(1)  The connection cable is not correctly - .
i (2)  Check the wiring and the surrounding
Head connected or the wires are damaged. .
— 0024 ) ; EMC environment.
Communication Red Error 2 19 (2) The connected cable is being affected by .
0210 ) (3) Replace the power source, increase the
Error an EMC environment. power capacity, or prepare a
(3) Thelpower voltage is temporarily or SZ-V-dedicated power source.
continuously falling.
Incorrect Wiring Unused.Wmng Error (Input 2.) . If Input 2 is set to unused, make an open circuit
. Red Error 2 19 0028 | Input 2 is set as unused but is not in an open o .
Error (input2) circuit on Input 2 with insulation.
Incorrect Wiring Unuselemng Error (Input 6.) . If Input 6 is set to unused, make an open circuit
. Red Error 2 19 0029 | Input 6 is set as unused but is not in an open o .
Error (input6) circuit on Input 6 with insulation.
System Memory Error (Type)
System Memory Red Error 3 19 0030 | The display unit type does not match the settings | Check the display unit type.

Error (Type) in the system memory.

System Memory Error (Scanner head)
Red Error 3 19 0031 | Thu number of scanner heads does not match the | Check the number of scanner heads.
settings in the system memory.

System Memory
Error (Head)

System Memory Error (Data)

(1)  The system memory data is not correct or (1) Transfer the data to the system memory

System Memory again.

Error (Data) Red Error 3 . 0032 is corrupt. (2)  Check the wiring and the surrounding
(2)  The system memory data cannot be .
! EMC environment.
retrieved.
System Configuration Error (Display unit)
System .Conﬁg. . Red Error 3 19 0033 | The Display unit is paired to another system
Error (Display unit)
memory.
System Confi System Configuration Error (Head 1)
Ei,ror (Head )g. Red Error 3 19 0424 | Scanner head 1 is paired to another system Transfer new settings from the SZ Configurator
memory. again, or delete the system configuration
System Confi System Configuration Error (Head 2) information. “Clear system configuration” (page
v 9- Red Error 3 19 0824 | Scanner head 2 is paired to another system 102)
Error (Head2)
memory.
System Configuration Error (Head 3)
System Config. Red Error 3 19 0C24 | Scanner head 3 is paired to another system
Error (Head3)
memory.
Window Calibration
Error 3 19 043E
Ermor (Head) ™ Window Calibration Error (1)  Execute window calibration again
Window Calibration (1)  Window calibration did not execute wanp . - gain.
Red Error 3 19 083E 'Window calibration” (page 101)
Emor (Head2) correctly. @) Replace the SZ-V.
Window Calibration Error 3 19 0C3E (2) The SZ-V is broken. P ’
Emor (Head3)
System Error - .
(1) The SZ-V is being affected by an EMC (1) Check thg wiring and the surrounding
environment EMC environment.
Other : . I (2) Install the SZ-V so as not to have the
System Error Red Error 3 19 than @ ;-:c?ciz-v has experienced strong vibration or vibration and/or shock exceeding the
above (3) The lower was disconnected durin specification.
P . 9 (3)  Perform the configuration again.
configuration.

(4) The SZ-V is broken. (4)  Replace the SZ-V.

[ [Reference;)  If multiple errors occur at the same time, the details on the error with the highest level of priority is displayed.
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Other states

The
number of
Display state Ba(zl:(glrg:md Typek pulsst:tsefor Details Countermeasures
information
output
The power is OFF or the voltage is « Ensure that the voltage is within the rated
insufficient. range. -
(Nothing is Normal Check the wiring. “Wiring” (page 30)
displayed) . . The SZ-V is in “Reducing Power Turn power saving mode off.
Consumption” (page 58) “Display settings” (page 82)
Broken The SZ-V may be broken. Replace the Display unit.
SZ-V Series . This is the start screen displayed after the In approximately 8 seconds, the screen will
- Starting - . o -
Start Up power is turned on. transition to normal operation.
- . ) (1) Transfer the settings.
Configuration Red | Spedal | | (o n e e ot approved yet, | (2)APPrOYe the seftings
) “Setting Procedure” (page 73)

*In regards to the display of the "Special" type, if the SZ-V display is "Monitor view" or "Camera view", the details of the special state is displayed in a
frame.
“How to Read the Display” (page 108)

11-4 Troubleshooting the OSSD operation

Situation Details Countermeasures
Take countermeasures according to the description in “Light interference” (page
Light interference may be 18).

The OSSD goes to the
OFF-state when nothing is
present in the protection zone.

occurring.

Check the status of light interference through the SZ-V Configurator. “
View” (page 99)

Mutual interference due to
another SZ-V may be
occeurring.

Take countermeasures according to the description in “Mutual interference” (page
18).

The SZ-V may detect the floor
or the surrounding
(background) because the
SZ-V is installed with some
inclination.

Adjust the SZ-V installation angle and position it so that the SZ-V does not detect
the floor or the surroundings (background).

The background is close to
the boundary of the specified
protection zone.

The SZ-V detects the surroundings (background). Move it away from the specified
protection zone. “Protection zone” (page 17)

If the surroundings are highly reflective backgrounds, take into account the
additional safety distance. “Highly reflective backgrounds” (page 19)

The position of the SZ-V or
the surroundings
(background) has been
changed.

Restore the position of the SZ-V or the surroundings (background). Perform the
configuration on the protection zone again.

The structure for the reference
points is not present or is not
located within the specified
tolerance.

Check the position of the structure on the reference points and the tolerance.
Change the configuration on the reference points, if necessary. “Reference Points
Monitoring Function” (page 57)

Laser shutdown function is
activated.

Either turn OFF the laser OFF input, or switch to a different bank from laser
shutdown bank. “Operation Check Function” (page 57)

The SZ-V has pollution on the
window.

Clean the window according to "Cleaning the Window” (page 139).

The SZ-V detects particles in
the air, such as dust, spatter
or moisture.

Take countermeasures so that the particles in the air do not go into the protection
zone.
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11-5 Troubleshooting Concerning Connection with the SZ-V Configurator

Situation

Details

Countermeasure

Cannot communicate with the
SZ-V.
(Cannot log-in.)

The power is not supplied to
the SZ.

Supply power to the SZ.

For a USB connection

The USB cable is not
connected to the SZ-V, or is
disconnected.

Check the USB cable and USB port on the computer.

The USB driver is not installed
on the computer.

Double-click the "DPInst" file to execute it. Installation of the USB driver starts.
The "DPInst" file is in the folder where the SZ-V Configurator is installed.
(C:\Program Files\KEYENCE\SZ-V Configurator\Driver\)

In cases where NPN is
selected in PNP/NPN Select,
the SZ-V with positive
grounding is connected to the
PC with negative grounding
through the USB cable.

Before connecting the SZ-V and computer with a USB cable, either the SZ-V or the
computer should not be grounded. The brown wire need to be grounded in order to
start normal operation.

For Ethernet connection (for the

SZ-V32N type only)

The Ethernet cable is not
connected to the SZ-V, or is
disconnected.

Check the Ethernet cable and the Ethernet port on the computer.

The SZ-V network is not
correctly configured.

Check the SZ-V network settings. “Ethernet Function” (Page 116)

Which SZ-V to communicate
with is not selected.

Select the SZ-V to communicate with through the SZ-V Configurator. "Selecting an
Ethernet connection device (for the SZ-V32N type only)’ (page 68)

Cannot transfer the
configuration.

The model specified in the
SZ-V Configurator
mismatches the actual SZ-V
model.

Check the SZ-V model in "Properties” on the Settings tab.
If the SZ-V model does not match, create new settings. “New” (page 98)

Configured number of scanner
heads is different from the
actually connected number of
scanner heads.

Check the number of connected scanner heads.

All configurations are not
completed.

Check that all settings have been configured

The specified protection zone
or warning zone is configured
beyond the specification.

Check the configuration of the protection zone, warning zone, and minimum
detectable object size.

You do not have the
authorization level to transfer
settings.

If transferring settings that have not been approved, log in as the responsible
personnel.

If transferring settings that have been approved, log in as the responsible personnel
or maintenance personnel. “Authorization Level and Settings” (page 71)

The power is not supplied to
the SZ-V.

Supply power to the SZ-V.

Cannot perform the monitoring
on the SZ-V.

The settings in the software
do not match the settings in
the SZ-V.

Match the settings between the SZ-V Configurator and the SZ-V before starting
monitoring.

Run the settings on the SZ-V Configurator and to monitor the SZ-V operation,
transfer the settings to the SZ-V. On the other hand, retrieve the configuration in the
SZ-V to monitor the SZ-V operation according to the current configuration in the
SZ-V. In this case, all settings in the SZ-V Configurator are deleted. Save the file as
required.

The configuration is not
completed.

Start monitoring after transferring the configuration to the SZ-V.
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12. Inspection and

Maintenance

12-1 Precaution During Inspection

Do not use the machine on which the SZ-V is installed
if the SZ-V does not operate according to any of the
inspection items as listed below. Failure to follow this
warning results in a significant harm to the machine
operators, including serious injury or death.

Performance of maintenance and inspections are critical factors that
you must take into account in your risk assessment. When you perform
the risk assessment on your machine application, you must take
performance of maintenance and inspections into account.

In addition, it is a responsibility for the responsible personnel to train the
machine operators regarding inspection and maintenance of the
machine and the SZ-V.

When you mount the SZ-V onto a device, perform the following
inspection.

Note that the following inspection items comprise only a bare minimum
inspection. KEYENCE Corporation strongly recommends including the
necessary checking items into this checklist based on the judgment of
the responsible personnel since additional criteria may be necessary
depending on both the machine to which the SZ-V is installed and the
laws, rules, regulations and standards in the country or region in which
the SZ-V is used/installed.

You must keep the inspection result along with the machine log.

12-2 Initial inspection

When the installation of the SZ-V is completed, the responsible
personnel must verify the operation of the SZ-V in accordance with the
checklist shown below.

(1) Pre-check for installation conditions

« The SZ-V is installed without loose fixture screws, in accordance with
the specification of tightening torque in this manual.

+ The machine under SZ-V control can stop running when the OSSD is
in the OFF-state.

+ The SZ-V is installed so that the machine operator cannot go into or
approach the hazardous area or hazards without passing through the
protection zone of the SZ-V.

« The SZ-V is installed so that the machine operator cannot go into or
approach the hazardous area or hazards without passing through
any of the protection zone of the SZ-V belonging to the bank
switching function.

+ The interlock reset mechanism is installed so that it cannot be
operated if there are any personnel within the hazardous area.

+ The device to activate the override is installed so that it cannot be
operated if there are any personnel within the hazardous area.

- Safety distance is ensured, which has been calculated according to
the laws, regulations, and standards of the country and region in
which the SZ-V is installed. “Safety Distances” (page 20)

- The SZ-V is installed at a location free from light interference, for
example an incandescent lamp and a halogen lamp. “Tips on
installation” (page 18)

+ When two or more SZ-V are installed nearby, the countermeasures
against mutual interference are taken based on the description of
“Tips on installation” (page 18).

+ The muting devices fulfill the conditions specified in this manual and
the requirements of the laws, rules, regulations and standards in the
country or region in which the SZ-V and those devices are used.
“Muting function” (page 55)

+ The devices used to activate the override fulfill the conditions
specified in this manual and the requirements of the laws, rules,
regulations and standards in the country or region in which the SZ-V
and those devices are used. “Override function” (page 56)

« The reference points monitoring function is enabled for access
protection. Additionally, two or more reference points are set on one
structure so as to ensure the detection of its position change.
“Reference Points Monitoring Function” (page 57)

(2) Pre-check for wiring

+ The SZ-V power supply is 24 V DC, fulfilling the conditions for the
power supply as specified in this manual. “Power Supply” (page 30)

+ For the wiring between the SZ-V and a safety-related part of a
machine control system, both OSSD 1 and OSSD 2 is wired to a
safety-related part of a machine control system. Similarly, both OSSD
3 and OSSD 4 is also wired to a safety-related part of a machine
control system if you assign a function for OSSD 3/4.

+ The polarity of the power supply is not reversed.

If you selected PNP for selection of PNP or NPN, the OSSD is +24 V
and not short-circuited.

If you selected PNP for selection of PNP or NPN, the load is
connected between the OSSD and 0 V.

If you selected NPN for selection of PNP or NPN, the OSSD is 0V
and not short-circuited.

If you selected NPN for selection of PNP or NPN, the load is
connected between the OSSD and +24V.

All of the AUX outputs are not used as a safety output for
safety-related part of a control system.

There is no damage to the cable insulation. Additionally, the
protection against the disconnection or short-circuit of cable, which
might be caused by crushing or being caught in a machine, is taken
into account.

Any non-safety related functions described in this manual should not
be used as a safety related machine control.

.

.

.

(3) Pre-check test while the machine is stopped

You should do the following pre-check test with the test piece in order to
make sure the operation of the SZ-V while the machine is stopped. In
this case, you should supply the power only to the SZ-V.

The test piece should match the minimum detectable object size you
chose.

The OSSD indicator lights in red when the test piece is present in the
specified protection zone. This test must be performed for the whole
specified protection zone. If the bank switching function is applied to
the SZ-V, this test must be performed for the whole and every
specified protection zone. If the muting function is applied to a part of
the protection zone, this test must be performed during muted
condition for the whole specified protection zone, except for muting
zone.

The OSSD indicator lights in red when the SZ-V detects the test
piece at the intended detection plane (height) while the test piece
vertical to the detection plane moves in the protection zone. This test
must be performed for the whole specified protection zone.

The OSSD indicator lights in red due to an error caused by the
open-circuit of the EDM input while the test piece is present in the
protection zone. This is only applicable if the EDM function is applied.
The OSSD indicator lights in green when the SZ-V starts normal
operation after power on (when "SZ-V Start Up" is changed to
"Normal Operation" on the display) and detects no object in the
protection zone with "Automatic/Automatic” for the configuration of
start/restart mode.

The OSSD indicator continues to light in red and the interlock
indicator lights in yellow, when the SZ-V starts normal operation after
power on (when "SZ-V Start Up" is changed to "Normal Operation" on
the display) with either "Manual/Manual" or "Manual/Automatic" for
the configuration of start/restart mode. Continuously, the OSSD
indicator lights in green and the interlock indicator lights off in the
event of reset operation, if the SZ-V detects no object in the
protection zone at that time.

The OSSD indicator lights in red and the interlock indicator lights in
yellow when the SZ-V detects the test piece in the protection zone
with "Manual/Manual" for the configuration of start/restart mode.
Continuously, the OSSD indicator continues to light in red and the
interlock indicator flashes in yellow when the test piece is removed
from the protection zone.

The OSSD indicator lights in green after the specified delay time has
been passed if the ON-delay function is applied to the SZ-V.

The SZ-V does not go to the muted condition even if the muting
inputs are activated in accordance with the specified sequence and
time difference, when the SZ-V detects an object in the protection
zone other than muting zone. This is only applicable if the muting
function is applied.

The SZ-V does not go to the muted condition if the muting inputs are
activated with different sequence from the specified one. The SZ-V
does not also go to the muted condition if the muting inputs are
activated exceeding the specified time difference. These are only
applicable if the muting function is applied.

The muted condition is terminated if the specified muting period of
time has been passed. This is only applicable if the muting function is
applied.

The override condition is terminated if the specified override period of
time has been passed. This is only applicable if the override function
is applied.

The protection zone can be switched according to the signal
combination of bank inputs in case of bank switching function.

"Bank error" occurs if the protection zone is switched according to the
unspecified sequence. This is only applicable if the bank sequence
monitoring function is applied.

If there is an unprotected space between the protection zone and the
protective structure, test piece is always detected by the SZ-V when it
goes through that space. This is only applicable if the SZ-V is used
for the access protection (the application where the angle of the
approach exceeds +30° to the detection plane).

- The OSSD indicator lights in red when the protective structure moves
exceeding the tolerance of reference point. This is only applicable if

.

.

.
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the SZ-V is used for the access protection (the application where the
angle of the approach exceeds +30° to the detection plane).

(4) Pre-check test while the machine operates

The purpose of this pre-check test is to make sure that the machine
(hazards) stops its operation. This test must be performed after you
ensure that there is nobody in the hazardous zone.

+ Machine (hazard) stops its operation if the test piece is present in the
specified protection zone. If the bank switching function is applied to
the SZ-V, this test must be performed for the specified protection
zone for each bank.

+ The machine (hazard) still stops its operation as long as the test
piece is present in the specified protection zone. If the bank switching
function is applied to the SZ-V, this test must be performed for the
specified protection zone for each bank.

+ The machine (hazard) stops its operation when the power for the
SZ-V is disconnected.

+ The machine (hazard) stops its operation when the interlock indicator
lights in yellow.

+ The response time for overall safety-related control system (from the
intrusion of test piece in the protection zone to the machine stop) is
less than overall response time (T) used for the calculation of safety
distance.

12-3 Daily inspection

The daily inspection for the SZ-V operation and the machine operation
should be performed based on the following check items.

(1) Pre-check for installation conditions

« The SZ-V is installed so that the machine operator cannot go into or
approach the hazardous area or hazards without passing through the
protection zone of the SZ-V.

- The SZ-V is installed so that the machine operator cannot go into or
approach the hazardous area or hazards without passing through
any of the protection zone of the SZ-V belonging to the bank
switching function.

- The SZ-V is installed at a location free from light interference, for
example an incandescent lamp and a halogen lamp.

+ There is no damage to the cable insulation. Additionally, the
protection against the disconnection or short-circuit of cable, which
might be caused by crushing or being caught in a machine, is taken
into account.

(2) Pre-check test while the machine is stopped

You should do the following pre-check test with the test piece in order to
make sure the operation of the SZ-V while the machine is stopped. In
this case, you should supply the power only to the SZ-V.

The test piece should match the minimum detectable object size you
chose.

+ The OSSD indicator lights in red when the test piece is present in the
specified protection zone. This test must be performed for the whole
specified protection zone. If the bank switching function is applied to
the SZ-V, this test must be performed for the whole and every
specified protection zone. If the muting function is applied to a part of
the protection zone, this test must be performed during muted
condition for the whole specified protection zone, except for muting
zone.

« The OSSD indicator lights in red when the SZ-V detects the test
piece at the intended detection plane (height) while the test piece
vertical to the detection plane moves in the protection zone. This test
must be performed for the whole specified protection zone.

+ The OSSD indicator lights in green when the SZ-V starts normal
operation after power on (when "SZ-V Start Up" is changed to
"Normal Operation" on the display) and detects no object in the
protection zone with "Automatic/Automatic” for the configuration of
start/restart mode.

+ The OSSD indicator continues to light in red and the interlock
indicator lights in yellow, when the SZ-V starts normal operation after
power on (when "SZ-V Start Up" is changed to "Normal Operation” on
the display) with either "Manual/Manual" or "Manual/Automatic" for
the configuration of start/restart mode. Continuously, the OSSD
indicator lights in green and the interlock indicator lights off in the
event of reset operation, if the SZ-V detects no object in the
protection zone at that time.

« The OSSD indicator lights in red and the interlock indicator lights in
yellow when the SZ-V detects the test piece in the protection zone
with "Manual/Manual" for the configuration of start/restart mode.
Continuously, the OSSD indicator continues to light in red and the
interlock indicator flashes in yellow when the test piece is removed
from the protection zone.

+ The OSSD indicator lights in green after the specified delay time has
been passed if the ON-delay function is applied to the SZ-V.

+ The SZ-V does not go to the muted condition even if the muting
inputs are activated in accordance with the specified sequence and
time difference, when the SZ-V detects an object in the protection

zone other than muting zone. This is only applicable if the muting
function is applied.

+ The SZ-V does not go to the muted condition if the muting inputs are
activated with different sequence from the specified one. The SZ-V
does not also go to the muted condition if the muting inputs are
activated exceeding the specified time difference. These are only
applicable if the muting function is applied.

+ The protection zone can be switched according to the signal
combination of bank inputs in case of bank switching function.

« If there is an unprotected space between the protection zone and the
protective structure, test piece is always detected by the SZ-V when it
goes through that space. This is only applicable if the SZ-V is used
for the access protection (the application where the angle of the
approach exceeds +30° to the detection plane).

+ The OSSD indicator lights in red when the protective structure moves
exceeding the tolerance of reference point. This is only applicable if
the SZ-V is used for the access protection (the application where the
angle of the approach exceeds +30° to the detection plane).

(3) Pre-check test while the machine operates

The purpose of this pre-check test is to make sure that the machine
(hazards) stops its operation. This test must be performed after you
ensure that there is nobody in the hazardous zone.

+ Machine (hazard) stops its operation if the test piece is present in the
specified protection zone. If the bank switching function is applied to
the SZ-V, this test must be performed for the specified protection
zone for each bank.

The machine (hazard) still stops its operation as long as the test

piece is present in the specified protection zone. If the bank switching

function is applied to the SZ-V, this test must be performed for the
specified protection zone for each bank.

The machine (hazard) stops its operation when the power for the

SZ-V is disconnected.

+ The machine (hazard) stops its operation when the interlock indicator
lights in yellow.

+ The response time for overall safety-related control system (from the
intrusion of test piece in the protection zone to the machine stop) is
less than overall response time (T) used for the calculation of safety
distance.

.

12-4 Regular (Periodic) inspection

The responsible personnel must perform a regular inspection at least
once every six months.

Additionally, you should perform the regular inspection if you make any
change to the configuration on the SZ-V and on the machine on which
the SZ-V is installed.

Regular (periodical) inspection items include the following, in addition to
“Daily inspection” (page 138).

(1) Additional inspection items

The SZ-V is installed without losing the screws for fixture, in

accordance with the specification of tightening torque in this manual.

The screw on the connector cable is fastened tightly to the SZ-V.

The SZ-V does not have any change on its position. (Safety distance

is ensured. The detection plane has also not changed.)

All wires are correctly connected to external device, and the

connection is securely performed.

There is sufficient life left in terms of how many times the safety relay

has been opened and closed.

+ There is no damage to the SZ-V that may impair the performance of
its protective IP65 structure.

+ The surface of the window is not dirty or damaged.

The OSSD indicator lights in red due to an error caused by the

open-circuit of the EDM input while the test piece is present in the

protection zone. This is only applicable if the EDM function is applied.

The muted condition is terminated if the specified muting period of

time has been passed. This is only applicable if the muting function is

applied.

+ The override condition is terminated if the specified override period of
time has been passed. This is only applicable if the override function
is applied.

- "Bank sequence error" occurs if the protection zone is switched
according to the unspecified sequence. This is only applicable if the
bank sequence monitoring function is applied.

.

.

.

.
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12-5 Cleaning the Window

The SZ-V window is a critical part of the detection system. Clean the
window whenever there is dust or pollution on it.

Wipe off the pollution in the area indicated by the diagonal lines with a
soft cloth moistened with a mild detergent that will not corrode
polycarbonate.

6. Hold onto both sides of the window as shown below. Gently pull the
right and the left sides of the window away from the center of the
unit as shown below. While doing this, carefully pull the window
forward completely.

If the sides are not pulled out enough, the window may
touch the internal structure and damage it. Please
make sure to pull the sides adequately while removing
the window.

- OSSD might go to the OFF-state if the window has a
scratch, because the SZ-V falsely detects that
scratch as the object approaching into the
protection zone. Be sure to not scratch the window
during cleaning.

Be careful of static electricity while cleaning due to
the collection of dust. You should use a cloth that
that does not easily generate static electricity when

.

rubbed on polycarbonate.

[ [Rreference,) Detection capability might decrease due to the attenuation
of light if the window has pollution. The OSSD goes to the
OFF-state before the pollution on the window leads to loss
of detection capability because the SZ-V has a function to
monitor the pollution on the window. Furthermore, the
OSSD might go to the OFF-state if the window has
pollution because the SZ-V detects that pollution as an
object approaching into the protection zone. Be sure to
keep the window clean to avoid unnecessary OFF-state of
OSSD.

12-6 Replacing the Window

The SZ-V window is a critical part of the detection system. If the window
becomes extremely dirty or is scratched, replace it.

Replacement procedure

1. Prepare SZ-V and replacement window (SZ-VHW).
2. Turn OFF the SZ-V and all devices that are connected to the SZ-V.

3. Remove the stickers (x4) before removing the screws that secure
the window.
Discard the removed stickers.

5. Hold onto both sides of the window as shown below, and gently pull
it forward.
Do not pull it out completely, it should stop shortly after separating
from the back of the unit.

7. Remove the gasket.
It is easier if the main unit is positioned as shown in the figure below.

8. Insert the new gasket.
It is easier if the main unit is positioned as shown in the figure below.

9. Check the direction of the internal structure.
If the lens is facing forward, rotate the internal structure backward.
Be sure that the lens is not touched while rotating the internal
structure.
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10.Insert the new window.
Insert the window until it touches the very back of the unit.

11. Attach the four screws to secure the window.
Recommended tightening torque : 0.6N- m.

12.Turn ON the SZ-V power and execute the window calibration.
For details on the window calibration procedure, see the “Window
calibration” (page 101).

13.Reinstall the SZ-V in its designated area. After reinstalling it,
perform an initial inspection.

12-7 Replacing the Display unit
By using the system memory, the same settings can be maintained,

even if replacing the Display unit. It is not necessary to transfer the
settings from the SZ-V Configurator.

Replacement procedure

.

.

No person other than the responsible personnel or
maintenance personnel should be allowed to
replace the SZ-V window.

Always turn off the power to the SZ-V when
replacing the window.

« After replacing the window, always perform window
calibration. If you do no perform the window
calibration, the SZ-V will not work properly.

- Perform window calibration in an environment with
ambient temperature of 5 to 35 °C and with no dust
or dirt on the window.

Do not touch the lens part inside the window. If you

touch the lens part inside of the housing, you may

break the SZ-V.

- Replace the window in an environment with no dust

or dirt, and replace it as quickly as possible.

+ Make sure that the replacement window is not dirty

or scratched, and has never been used. Also be
sure not to dirty or scratch the new window when
you install it.

+ When replacing the window, do not leave the SZ-V

with the window removed.

+ Make sure that dust or dirt does not enter the inside

of the window.

+ If you do not follow the procedure, you may lose the

IP65 rating.

1. Prepare system memory (SZ-VSM) for the SZ-V.

2. Turn off the SZ-V and all devices that are connected to the SZ-V.

3. Remove the system memory that is currently connected to the
Display unit.

M2.6 cross slot screws

4. Insert system memory into the new Display unit.

M2.6 cross slot screws
Tightening torque0.36 N-m

Always turn off the power to the SZ-V when replacing
DANGER
the Display unit.
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A-1. Functions That Cannot Be Set
Together

SZ-V04 type

SZ-V32 type

When using the Interlock function (page 47)

- “Bank Switching Function” (page 49)

- When used in combination with Multi-OSSD Function, the
number of banks that can be used is limited to two or less.

+ In that case, even if the "Bank Switching Method" is changed to
binary input, the maximum number of banks cannot be set to
three or more.

+ “Independent bank switching” (page 54)

+ Cannot be used.

- “Operation Check Function” (page 57)
« Laser off input cannot be used.

When using the Bank Switching Function (page 49)

+ “Muting function” (page 55)
+ Cannot be used.

u [f using three or more banks
+ “Interlock function” (page 49)
- Cannot be used, when used in combination with Multi-OSSD
Function.
- “Operation Check Function” (page 57)
- Laser off input cannot be used.

B When using the bank sequence monitoring function
- “Independent bank switching” (page 54)
+ Cannot be used.

When using the Multi-OSSD Function (page 54)

“Muting function” (page 55)
« Cannot be used.

When using Independent bank switching (page 54)

+ “Interlock function” (page 49)

« Cannot be used.
- “Bank Switching Function” (page 49)

+ The number of banks that can be used is limited to two or less.

« The bank switching method changes to the independent method.

(page 54)

» Cannot use the “Bank Sequence Monitoring Function” (page 53)
- “Operation Check Function” (page 57)

+ Cannot be used.

When using the Muting function (page 55)

- “Bank Switching Function” (page 49)
+ Cannot be used.

+ “Multi-OSSD Function” (page 54)
« Cannot be used.

+ “Independent bank switching” (page 54)
+ Cannot be used.

When using Operation Check Function (page 57)

+ “Independent bank switching” (page 54)
+ Cannot be used.

H If using the laser off input
+ “Interlock function” (page 49)
« Cannot be used.
- “Bank Switching Function” (page 49)
» The number of banks that can be used is limited to two or less.
- Even if the "Bank Switching Method" is changed to binary input,
the maximum number of banks cannot be set to three or more.

When using the AUX Outputs (page 46)

B When using three or more AUX outputs
- “Bank Switching Function” (page 49)
+ The number of banks that can be used is limited to 16 or less.
+ Cannot set “Bank switching methods” (page 49) to switching
through encoder input.

When using the Interlock function (page 47)

- “Operation Check Function” (page 57)
+ Laser off input cannot be used.

When using the Bank Switching Function (page 49)

u If using 11 or more banks
- “Bank switching methods” (page 49)
- Cannot set the bank switching method to single input.

u If using 17 or more banks
+ “AUX Output” (page 46)
+ The number of AUX outputs that can be used is limited to two or
less.

B When “Bank switching methods” (page 49) is set to switching

through encoder input
« “AUX Output” (page 46)
+ The number of AUX outputs that can be used is limited to two or
less.

When using the Operation Check Function (page 57)

u If using the laser off input
« “Interlock function” (page 49)
+ Cannot be used.
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SZ-V32N type

When using AUX Outputs (page 46)

B When using three or more AUX outputs
- “Bank Switching Function” (page 49)
+ The number of banks that can be used is limited to 16 or less.
» Cannot set "Bank switching methods” (page 49) to switching
through encoder input.

When using the Interlock function (page 47)

- “Operation Check Function” (page 57)
- Laser off input cannot be used.

When using the Bank Switching Function (page 49)

u If using 11 or more banks
- “Bank switching methods” (page 49)
-+ Cannot set the bank switching method to single input.
H [f using 17 or more banks
+ “AUX Output” (page 46)
» The number of AUX outputs that can be used is limited to two or
less.
B When “Bank switching methods” (page 49) is set to switching
through encoder input
+ “AUX Output” (page 46)
+ The number of AUX outputs that can be used is limited to two or
less.

When using the Muting function (page 55)

- “Bank Switching Function” (page 49)
+ Cannot be used.

When using the Operation Check Function (page 57)

u If using laser off input
+ “Interlock function” (page 49)
+ Cannot be used.

A-2. Open License

SYS/BIOS License

Copyright (c) 2012-2015, Texas Instruments Incorporated
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of Texas Instruments Incorporated nor the names of
its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS
AND CONTRIBUTORS "AS I1S" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

NDK License

Copyright (c) 2012-2015, Texas Instruments Incorporated
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.

* Neither the name of Texas Instruments Incorporated nor the names of
its contributors may be used to endorse or promote products derived
from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS
AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL
THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR
CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR

OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE,

EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

A-3. Trademarks

Windows 2000/XP/7/8 are the registered trademarks of Microsoft

Corporation, U.S.A.

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

+ Ethernet/IP is a trademark of ODVA, inc.

Other company or product names mentioned in this manual are

trademarks or registered trademarks of their respective companies.

The following marks are Not used in this manual: TM, ®
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(1) KEYENCE warrants the Products to be free of defects in materials
and workmanship for a period of one (1) year from the date of
shipment. If any models or samples were shown to Buyer, such
models or samples were used merely to illustrate the general type
and quality of the Products and not to represent that the Products
would necessarily conform to said models or samples. Any
Products found to be defective must be shipped to KEYENCE with
all shipping costs paid by Buyer or offered to KEYENCE for
inspection and examination. Upon examination by KEYENCE,
KEYENCE, at its sole option, will refund the purchase price of, or
repair or replace at no charge any Products found to be defective.
This warranty does not apply to any defects resulting from any
action of Buyer, including but not limited to improper installation,
improper interfacing, improper repair, unauthorized modification,
misapplication and mishandling, such as exposure to excessive
current, heat, coldness, moisture, vibration or outdoors air.
Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various

Products. They are only suggestions, and it is Buyer's responsibility

to ascertain the fitness of the Products for Buyer’s intended use.

KEYENCE will not be responsible for any damages that may result

from the use of the Products.

The Products and any samples ("Products/Samples") supplied to

Buyer are not to be used internally in humans, for human

transportation, as safety devices or fail-safe systems, unless their

written specifications state otherwise. Should any

Products/Samples be used in such a manner or misused in any

way, KEYENCE assumes no responsibility, and additionally Buyer

will indemnify KEYENCE and hold KEYENCE harmless from any
liability or damage whatsoever arising out of any misuse of the

Products/Samples.

(4) OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES
ARE PROVIDED WITH NO OTHER WARRANTIES
WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY
WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF
PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED.

IN NO EVENT SHALL KEYENCE AND ITS AFFILIATED ENTITIES
BE LIABLE TO ANY PERSON OR ENTITY FOR ANY DIRECT,
INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR
CONSEQUENTIAL DAMAGES (INCLUDING, WITHOUT
LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE,
BUSINESS INTERRUPTION, LOSS OF INFORMATION, LOSS
OR INACCURACY OF DATA, LOSS OF PROFITS, LOSS OF
SAVINGS, THE COST OF PROCUREMENT OF SUBSTITUTED
GOODS, SERVICES OR TECHNOLOGIES, OR FOR ANY
MATTER ARISING OUT OF OR IN CONNECTION WITH THE
USE OR INABILITY TO USE THE PRODUCTS, EVEN IF
KEYENCE OR ONE OF ITS AFFILIATED ENTITIES WAS
ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR
DAMAGES OR ANY OTHER CLAIM AGAINST BUYER. In some
jurisdictions, some of the foregoing warranty disclaimers or
damage limitations may not apply.

—_
N
~

—
w
~

BUYER'S TRANSFER OBLIGATIONS:
If the Products/Samples purchased by Buyer are to be resold or
delivered to a third party, Buyer must provide such third party with
a copy of this document, all specifications, manuals, catalogs,
leaflets and written information provided to Buyer pertaining to
the Products/Samples.

E 1101-3

Revision history

Edition number Revision details

May 2016 First edition

July 2016 First (a) edition Language added,
contents revised

August 2016 First (b) edition Language added.
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Specifications are subject to change without notice.
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