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Safety Laser Scanner

SZ Series [Ver.2
Instruction Manual

Introduction

A Danger « In order to operate the SZ correctly, the responsible personnel and machine operators

must fulfill all of the procedures described in this instruction manual.

« No person other than the responsible personnel and machine operators should be
allowed to install or test the SZ.

* When performing electrical wiring, always fulfill the electrical standards and regulations for
the country or region in which the SZ is used.

B Usage environment

* Do not use the SZ in an environment (temperature, humidity, interfering light, etc.) that

does not conform to the specifications contained in this instruction manual.

Do not use wireless devices such as cellular phones or transceivers in the vicinity of the SZ.

The SZ 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 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 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.

H Target machine

This instruction manual describes handling, operation, and precautionary information for the SZ
Series Safety Laser Scanner ('SZ").

Read this instruction manual thoroughly before operating the SZ in order to understand the device
features, and keep this manual readily available for reference. Ensure that the end user of this
product receives this instruction manual.

This manual is the original instruction manual.

Safety headings

This instruction manual uses the following headings to display important safety information.
Strict adherence to the instructions next to these heading is required at all times.

* The SZ has not undergone the model certification examination in accordance with Article
44-2 of the Japanese Industrial Safety and Health Law. The SZ, 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 is to be installed must be susceptible to an emergency stop
at all operating points during its operation cycle. Do not use the SZ for machines with
irregular stop times.

* Do not use the SZ for power presses equipped with full-revolution clutches.

* The SZ 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 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 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.

A Danger Failure to follow the instruction results in significant harm to the machine operators including

serious injury or death.

A cautlon Failure to follow the instruction may result in damage to the SZ or to the machine on which

the SZ is installed.

NOTE Provides additional information for proper operation.

Provides advanced and useful information for operation.

]  Indicates reference pages in this manual.

Safety Precautions

General precautions

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 is operating correctly in terms of functionality and performance before
the start of machine and the operation of the SZ.

KEYENCE does not guarantee the function or performance of the SZ if it is used in @ manner that

differs from the SZ specifications contained in this instruction manual or if the SZ is modified by the

customer.
When using the SZ to protect machine operators against a hazard or hazardous zone or when

using the SZ 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 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 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

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.

ble personnel and are qualified to operate the machine correctly.
Machine operators must have specialized training for the SZ, and they must understand and fulfill
the safety regulations in the country or region in which they are using the SZ

SZ and report this fact to the responsible personnel.

installation procedures described in this instruction manual and correctly operated according to
the instructions in this instruction manual. You must perform an appropriate installation of the SZ
after performing a sufficient risk assessment for the target machine.

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

SZ is an active opto-electronic protective device responsive to diffuse reflection (AOPDDR). It is a

"Machine operators' refers to personnel who have received appropriate training from the responsi-

If the SZ fails to operate, machine operators must immediately stop the use of the machine and the

The SZ is designed with the assumption that it would be correctly installed in accordance with the

* SZ must be installed in such a way that the screws do not loose due to vibration and/or
shock. The screw loosen may cause the displacement of detection plane and SZ can not
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 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 is installed.

* When changing the minimum detectable object size and response time for SZ, the
minimum safety distance must be recalculated, and the SZ must be reinstalled based on
the result of recalculation to keep the required minimum safety distance.

* The SZ 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. 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 or to remain in a position between the protection zone of the SZ
and the hazardous zone or hazard.

* You must always perform the pre-check tests after installing the SZ in accordance with the

pre-check test procedures, such as the item specified in this instruction 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 points monitoring function must be applied when the SZ 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 SZ-16V and the SZ-16D
cannot be used for this application because the SZ-16V and the SZ-16D do not have the
reference points monitoring function.

* The muting is a function to allow a temporary automatic suspension of the safety function
while the SZ 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 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 instruction manual and the requirements
of the laws, rules, regulations, and standards in the country or region in which the SZ 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.

* 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, suspension in teaching mode, 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 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. (Precautions on the suspension in teaching mode)

The suspension in teaching mode is a function to allow a temporary manual suspension

of the safety function. Therefore, additional safety measures are required for the whole

machine system on which the SZ is installed in order to ensure safety while the
suspension in teaching mode is activated.
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* The installation of the indication for the suspension in teaching mode may be required by
the laws, rules, regulations, and standards in the country or region in which the SZ is
used. It depends on the machine application or the result of your risk assessment. If it is
necessary for you to provide such an indication, you must fulfill the requirements because
you are fully responsible for installing such an indication.

The override is a function to allow a temporary manual suspension of the SZ safety
functions. Therefore, additional safety measures are required for the whole machine
system on which the SZ 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 instruction manual as well as the
requirements of the laws, rules, regulations, and standards in the country or region in
which the SZ 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 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,
suspension in teaching mode, and the override. 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 instruction manual, and/or due to
noncompliance with the laws, rules, regulations and standards in the country or region in
which the SZ is used.

Securely tighten mounting brackets and cable connectors used for the installation of the
SZ in accordance with the torque values specified in this instruction manual.

* Do not put the additional housing, such as glass covers or clear polymeric covers, in front
of the window of the SZ. This may lead to the loss of the detection capability of the SZ.
Do not put the SZ into additional housing for any purpose. This may lead to the loss of the
detection capability of the SZ.

B Circuit design and wiring

/\ Danger

* Always turn off the power to the SZ when performing electrical wiring.

YYou must fulfill the electrical standards and regulations in the country or region in which

the SZ is being used when you perform the electrical wiring.

To avoid the risk of electric shock, do not connect any of the SZ 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, the hazardous voltage must be isolated from all wiring

of the SZ with the reinforced insulation or double insulation.

If the power supply for the SZ is the converting type, the power supply for the SZ must

meet the conditions listed below in order to meet the requirements specified in

IEC61496-1, UL61496-1, and EN61496-1.

(a) A rated output voltage of 24 V DC (SELV circuit, Overvoltage Category Il) within
+10%.

(b) Double insulation or reinforced insulation between the primary and secondary cir-
cuits.

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

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

Do not install the electric wiring of the SZ together with or in parallel with the high-voltage

electrical or power lines.

For the wiring between SZ 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 OSSD 3 and OSSD 4 must be always wired to a

safety-related 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 mulfunction.

When using PNP output type cable, do not cause short-circuit between the OSSD and

+24 V. Otherwise, OSSDs keep staying at the ON-state and it causes a dangerous

situation.

* When using PNP output type cable, be sure to connect the load between the OSSD and

0V to avoid a dangerous situation. If the load is incorrectly connected between the OSSD

and +24 V, the logic of OSSD operation will be reversed, and then OSSD will turn to the

ON-state when the SZ detects an object in the specified protection zone. This is a

dangerous situation.

When using NPN output type cable, do not cause short-circuit between the OSSD and 0

V. Otherwise, OSSDs keep staying at the ON-state and it causes a dangerous situation.

* When using NPN output type cable, be sure to connect the load between the OSSD and

+24 V to avoid 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 detects an object in the specified protection zone. This is a

dangerous situation.

In case of wiring, regardless of PNP output type cable and NPN output type cable, you

must fulfill the requirements of Clause 9.4.3 in IEC60204-1: 2005 in order for the

protection against maloperation due to 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 may result in a significant harm to the

machine operators, including serious injury or death.

The check input is not allowed to be connected to the safety output provided from the

safety-related control system. If the check input is connected to the safety output, it may

result in significant harm to the machine operators, including serious injury or death.

The connector cable must have a length less than or equal to the specification in this

instruction manual. Usage of connector cables longer than the specified length may

cause the improper operation of safety functions and may cause a dangerous situation.

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.

/N Danger
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* 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.

Testing and maintenance

* 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 and before the
machine startup.

e |f the SZ does not operate properly when you perform pre-check test in accordance with the
pre-check test procedures specified in this instruction 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.

* The responsible personnel must perform maintenance procedures as specified in this instruction
manual at least once every six months to ensure safety to the machine and SZ.

Precautions on Regulations and Standards

B CE and UKCA Markings
KEYENCE Corporation has confirmed that this product complies with the essential requirements of
the applicable EU Directive and UK regulations, based on the following specifications. Be sure to

consider the following specifications when using this product in the Member State of European Union

and in the United Kingdom.

® Machinery Directive (CE) and Supply of Machinery (Safety) Regulations (UKCA)
SZ is a safety component defined in the EU Machinery Directive Annex V and Supply of
Machinery (Safety) Regulations.
The SZ complies with the following EN Standards and has been certified by TUV SUD Product
Service GmbH and TUV SUD BABT UNLIMITED.

* (BS)EN61496-1 Type 3 ESPE

* (BS)EN61496-3 Type 3 AOPDDR

« (BS)EN61508 SlL2

* (BS)EN 1SO13849-1 Category 3, PLd

* (BS)EN60825-1 Class 1 Laser Product

® EMC Directive (CE) and Electromagnetic Compatibility Regulations (UKCA)
* (BS)EN55011 Group, Class A
These specifications do not give any guarantee that the end-product with this product
incorporated complies with the essential requirements of EMC Directive and Electromagnetic
Compatibility Regulations. The manufacturer of the end-product is solely responsible for the
compliance on the end-product itself according to EMC Directive and Electromagnetic
Compatibility Regulations

B UL Certification and North American Regulations
SZ complies with the following UL, CSA, and North American standards and regulations, and has
received UL certification and C-UL certification (CCN: NIPM/NIPM7, File No: E322137)

* UL61496-1 Type 3 ESPE
« IEC61496-3 Type 3 AOPDDR
« UL508

«UL1998

* CAN/CSA 22.2 No.14

SZ also complies with the following North American regulations.
* CDRH Part 1040.10 (Laser Notice), Class 1 Laser Product

* FCC Part15 Subpart B, Class A Digital Device

* ICES-003, Class A Digital Apparatus

Checking the package contents

SZx1 Instruction manual (English) x 1
Label for setting cover x1 Instruction manual (Japanese) x 1
(except the SZ-16D) Instruction manual (Chinese) x 1

Options

B Connector cable

Model of SZ Model Output type of 0SSD Length No. of internal wires
SZ-P5PS 5m
SZ-P10PS PNP 10m
SZ-P20PS 20m
S7-01S SZ-P30PS 30m 8
SZ-P5NS 5m
SZ-P10NS NPN 10m
SZ-P20NS 20m
SZ-P30NS 30m
SZ-P5PM 5m
SZ-P10PM NP 10m
SZ-P20PM 20m
SZ-04M x
S7-16V SZ-P30PM 30m 18
57-16D SZ-P5NM 5m
SZ-P10NM NPN 10m
SZ-P20NM 20m
SZ-P30NM 30m
H Other

For more information about mounting brackets or SZ Configurator (§2-H1S), see the [] "User’s
Manual".

Parameter for IEC61508

T1 (Proof test interval) 20 years

PFHD (avgrage frequency of a dangerous failure

7
per hour) ! 1.4X107 or less

Hardware fault tolerance 1

Type of element Type B

Failure response time Within a response time

Safe state OSSDs are in OFF-state

*1 For PFHD of each SZ, contact your nearest KEYENCE office.



Part description

m sz-16D DD

Description on label | Assigned function Description Reference page
Front view Side view Light in green: OSSD1/2 is in the ON-state . .
Setting-cover 088D OSSDindicator | gkt in red: OSSD1/2 is in the OFF-state OSSD" (page 4)
Front Panel & RS-422A Blinking in green: RS-422A communicates “SZ-16D Communication
COM. Communication 3 "
Light OFF: Other than above Manual
indicator
INTERLOCK Interlock indicator t:gm gg;"gm;?::ggibco%gdmo” “Interlock” (page 4)
Warning zone 1 Light in orange: Detected in warning zone 1
D . | WARNING 1 indicator Light OFF: Other than above “User's Manual’
etection plane WARNING 2 Warning zone 2 Light in orange: Detected in warning zone 2
indicator Light OFF: Other than above
Window Connector cable Functions and features
Lower window <List of functions for each model> v': Available -: Not available
Details Function SZ-01S $Z-04M SZ-16V/SZ-16D
® SZ-01S/Sz-04M/ = Detection in protection zone v v 1 v
SZ-16V 1zone 1zone * 1zone
v v v
N | USB port Detection in warning zone 1 zone 1 zone ! 2 zones
| _— Mode switch v v
o A: RUN/PC Communication Bank switching 4 Banks "' 16 Banks
Information display B: Configuration on SZ v
. Minimum detectable object size 30/40 /5070 /150 mm
OSSD indicator Protection zone origin -
Inevence Up butt Response time 60 - 480 ms (Scan cycle A)
Interlock indicator SzZ.0aM P button 66 - 528 ms (Scan cycle B)
D butt Interlock v
Warning indicator own button EDM 7
A v v N
Muting indicator Enter button Reference points monitoring
(SZ-04M only) | Multi-OSSD - v B
Escape button Right button Muting . 7 -
Suspension in teaching mode - v -
® SZ-16D T Override v -
AUX M M M
N Setting cover output 2 outputs 6 outputs 4 outputs
Inf ion displ (USB port inside) Muting lamp output v N
nformation display o Cheok input - — =
o —— RS-422A Communication port 7
RS-422A Communication (M12 5-pin connector) RS-422A Communication $2-16D onl
indicator " . oo
OSSD indicator = Protection zone origin *1. The number of the selectable zones (protection zone and warning zone) varies depending on the configuration on the
skeYENCE Multi-OSSD function.
Interlock indicator sze Up button The number of the banks also varies depending on the configuration on the Multi-OSSD function
E[] "Multi-OSSD function” (page 5)

B Protection zone

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

T\ &
& E /I Down button
Warning indicator § B

===
Enter button
Right button

Escape button

A Danger * The protection zone must be configured so as to ensure the minimum safety distance,
which has been calculated according to the laws, regulations, and standards of the
country and region in which the SZ is installed. [T] "Safety distances" (page 7)

* When either multi-OSSD function or bank switching function is enabled, every protection
zone must be configured so as to ensure the minimum safety distance, which has been
calculated according to the laws, regulations, and standards of the country and region in
which the SZ is installed.

Information display * SZ cannot monitor anything behind the object that the SZ detects in the protection zone.

H Indicator

O sz-01s O SZ-04M

Indicators Indicators —i|

Information display =

0O sz-16v 0O sz-16D (This is a blind area for the SZ.) The responsible personnel must perform the risk
assessment with taking into account this factor in case of installation of the SZ. If
Indicators | Indicators necessary, the additional countermeasure must be taken by the responsible personnel.

Information display =

msz-01sCGD

Information display B Protection zone (top view)

Description on label | Assigned function Description Reference page Protection
INTERLOCK Interlock indicator t:gm gggl‘g‘:ﬁe‘::ﬁ!gc:bzggdmon “Interlock” (page 4)

msz-0am D -

Description on label

OSsD 1/2

Assigned function Description

Light in green: OSSD1/2 is in the ON-state
Light in red: OSSD1/2 is in the OFF-state
Light in green: OSSD3/4 is in the ON-state
Light in red: OSSD3/4 is in the OFF-state
Light in yellow: OSSD1/2 is in the Interlock
condition

Reference page

0SSD1/2 indicator *0SSD" (page 4) - . . . . .
B Minimum detectable object size and maximum protection distance
As shown in the following table, the maximum protection distance varies depending on the minimum

detectable object size.

“"Multi-OSSD function"

0SSD 3/4
! (page 5)

0O8SD3/4 indicator

INTERLOCK 1/2 Interlock indicator Minimum detectable object size (mm) 30 $40 $50 970 | 9150

Light OFF: Other than above
-5°to 185° 18 24 30 4.2

“Interlock” (page 4)

Light in yellow: OSSD3/4 is in the Interlock
9 4 4 Maximum distance (m) -45° to -5°

condition 12 16 20 28
Light OFF: Other than above 185° to 225°

Light in orange: Detected in warning zone A

INTERLOCK 3/4 Interlock indicator

Warning zone A

WARNING A indicator Light OFF: Other than above
"User's Manual" D . N " .
WARNING B Warning zone B Light in orange: Detected in warning zone B anger As shown in the following figure, the detection may not be performed if the whole of
indicator Light OFF: Other than above minimum detectable object is not included in the protection zone. You must configure the
Light in orange: In the state (1) or (2) below: protection zone so as to ensure that the whole of minimum detectable object is included
(1) Muting function works, “Temporary Suspension of everywhere in that protection zone.
MUTING Muting indicator (2) Suspension in teaching mode works. Safety Function (Muting

Blinking in orange: Override function works.
Light OFF: Other than above

function)' (page 6)

Minimum
object

msz-16v (VD

Description on label

Protection zone

Assigned function Description

Light in green: OSSD1/2 is in the ON-state

Reference page

0SSD (1/2) 0OSSD indicator Light in red: OSSD1/2 s in the OFF-state "OSSD" (page 4)
Light in yellow: Interlock condition N N

INTERLOCK Interlock indicator Light OFF- Other than above Interlock” (page 4)

Warning zone A Light in orange: Detected in warning zone A
WARNING A indicator Light OFF: Other than above sz

- “User's Manual

WARNING B Warning zone B Light in orange: Detected in warning zone B

indicator Light OFF: Other than above

NOTE Even if the object is smaller than the minimum detectable object size, it may be detected. But this is
not guaranteed.
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m 0SSD

When the SZ detects an object (someone or something) in the protection zone, the OSSD goes to the

OFF-state. [] "Protection zone" (page 3)

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

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

The SZ 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 detects no object in the protection zone.).

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

* For the simple function type (SZ-01S), multi-bank type (SZ-16V), and communication type
(SZ-16D), they have OSSD1 and OSSD2, which are a pair of safety outputs that perform the output
of same state.

For the SZ-04M, it has OSSD1/2 and OSSD3/4. OSSD 1/2 are a pair of safety outputs that perform
the output of same state. Similarly, OSSD 3/4 are also a pair of safety outputs that perform the
output of same state. For more information about the OSSD3/4, see m "Multi-OSSD function"
(page 5).

The SZ has a function to monitor the state of external devices (EDM function) that are connected to
the OSSD. The OSSD can go to the OFF-state due to the error state of external devices if the SZ
detects the error on external devices in case of the enabling the EDM function. For more
information about the external device monitoring function, see [T] "External device monitoring
function (EDM)" (page 4).

Time chart for self-diagnosis pulse
ON

0ssD1

o i sl Lo
I o B e B o o I
o ‘ Lo
0SSD3
OFF r A
o e i Lo
b Lo
0SsD4
OFF I—l |—| I—I I—I I—l |—|
: e e :
: A :

Approx. 780 ms

A : approx. 20 ps (If a capacitive load is connected, max. 200 ys can apply.)
B : approx. 30 ms

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

OSSD 3/4 is only available for SZ-04M.

B Response time and scan cycle
The response time of SZ is the time from when an object (someone or something) goes into the
protection zone to when the OSSD goes to the OFF-state due to the detection of object. There are
several options for response time. (The response time is selectable for user.)

Advantage of a fast response time: The safety distance can be shortened.
[] "Safety distances" (page 7)

Advantage of a slow response time: You can reduce problems that the OSSD goes to the OFF-state
due to light interference or instantaneous detection of dust
passing through the protection zone, because of the increasing
the number of scans.

A Danger * The necessary safety distance varies depending on the response time you specify. The
protection zone must be configured so as to ensure the minimum safety distance, which
has been calculated according to the laws, regulations, and standards of the country and
region in which the SZ is installed. []] "Safety distances" (page 7)

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

SZ has two different scan cycles. You can select either one. You can reduce the possibility of mutual
interference between the SZs if you set the different scan cycle individually, even if two SZs are
installed facing each other. The selectable response time varies depending on the scan cycle you
specify.

Scan cycle and available response time

Response time (ms)

Scan cycle A 60 [90 [120 [ 160 [180 [210 240 [270 [300 [ 330 [360 [390 [420 [450 [480

Scan cycle B

66 [99 [132 | 165 [ 198 [231 [ 264 [207 [330 | 363 [396 [429 | 462 [495 |528

* Scan cycle A is 30 ms, while scan cycle B is 33 ms. (Response time = Scan cycle x the number of
scan)

* You can select the response time from a pull-down menu through the SZ Configurator, or from a
selectable menu through manual configuration on SZ.
See [J] "User's Manual" or [T] "Configuring settings" (page 11).

« For more information about preventing mutual interference, also see [T] "User's Manual".

* The response time and scan cycle is always the same for all banks when 2 or more banks are set
with the bank switching function.

* When the Mode C or D is applied as the operation mode for OSSD3/4, the response time for
0OSSD1/2 can be different from that for OSSD 3/4. However, the can cycle for OSSD3/4 is always
the same as that for OSSD1/2.

* Scan cycle A can only be set in case of the manual configuration on the SZ.

[0 "Configuring settings" (page 11)

H Interlock
Interlock is a function to prevent that the OSSD automatically goes to the ON-state from the
OFF-state. You can prevent the unintended start-up and/or the unintended restart of the machine if
the interlock is applied to the SZ.
It is necessary for to perform the reset operation in order that the SZ goes back to the normal
operation from the interlock condition. The configuration for interlock is necessary through the
manual configuration on the SZ or SZ Configurator. Furthermore, the reset switch must be connected
to the reset input terminal on the SZ
For more information about the configuration, see [J] "User's Manual'.
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INE?EIEMEE When the Mode D is applied as the operation mode for OSSD3/4, you can configure the interlock
function to both OSSD 1/2 and OSSD 3/4. o "Multi-OSSD function" (page 5)

H Start/restart mode

You can determine whether the interlock function is enabled at start-up or at restart based on the
setting of start/restart mode.
In this manual, start-up and restart refer to the following.
Start-up: 1) when the power is supplied (after SZ loading),
2) when the SZ is restored from error state thorough reset input,
3) when the configuration is completed through the SZ Configurator or the manual
configuration on the SZ.
Restart: 1) When the OSSD goes back to the ON-state from OFF-state, except for the start-up

Start mode

Automatic:

Interlock function does not work. The SZ starts operation automatically without the reset operation.
The OSSD goes to the ON-state automatically if the SZ detects no object in the protection zone at startup.
This mode can be used for machines where nobody can go into or approach the hazardous area by
only passing through the protection zone, or if the safety-related part of a control system other than
the SZ, such as a safety relay unit, can ensure the safety with other means.

Manual:

Interlock function works. The SZ starts operation if the SZ receive the reset operation.

The OSSD keeps the OFF-state at start-up (Interlock condition). It is necessary to perform the reset
operation when the SZ detects no object in the protection zone, in order that the machine starts operation.
Because of reset operation, the OSSD goes to the ON-state, and then interlock condition is terminated.
Unexpected/Unintended start-up of the machine or machinery can be prevented.

Restart mode

Automatic:

Interlock function does not work. The SZ starts operation automatically without the reset operation.
The OSSD goes to the ON-state automatically at restart if the object detected by the SZ is removed
from the protection zone.

This mode can be used for machines where nobody can go into or approach the hazardous area by
only passing through the protection zone, or if the safety-related part of a control system other than
the SZ, such as a safety relay unit, can ensure the safety with other means.

Manual:

Interlock function works. The SZ starts operation if the SZ receive the reset operation.

The OSSD keeps the OFF-state even if the object detected by the SZ is removed from the protection
zone. (Interlock condition).

Itis necessary to perform the reset operation when the SZ detects no object in the protection zone, in
order that the machine starts operation. Because of reset operation, the OSSD goes to the ON-state,
and then interlock condition is terminated.

Iﬁg]mm; * There are three options on the configuration of start/restart through the SZ Configurator: Automatic/
Automatic, Manual/Automatic, Manual/Manual. ED "User's Manual"
* There are two options on the configuration of start/restart through the manual configuration on the
SZ: Automatic/Automatic and Manual/Manual. [T] "Configuring settings" (page 11)

A Danger * 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.

« In case of "Automatic/Automatic" on the configuration of start/restart, the SZ cannot go to
the interlock condition. You must prevent the unintended start-up/restart and ensure the
safety with machine control system except for the SZ.

NOTE BN Itis necessary to provide 20 ms or more between the timing of reset input and the timing of other
inputs.
* The OSSD keeps the OFF-state during error state regardless of the configuration of interlock
function. [T] "Troubleshooting" (page 14)
* In case of "Manual/Automatic" or "Manual/Manual" on the configuration of start/restart, you have no
chance to apply the check input function. [T] "User's Manual"

B Restart Delay (ON-delay)
In case of "Automatic" on the configuration of restart mode, restart delay (ON-delay) can be applied
to the SZ.
You can change the time from when the object detected by the SZ is removed from the protection
zone to when the OSSD goes back to the ON-state.
This is a delay time, which can be set from 2 seconds to 60 seconds on the second time scale.
On the other hand, the OSSD goes back to the ON-state after passing the response time (ON to OFF)
if the restart delay (ON-delay) is not applied. [J] 'Response time and scan cycle' (page 4)

B External device monitoring function (EDM)
The SZ can monitor the state of external device, such as safety relay or contactor, that is connected
to the OSSD in order to detect the failure on that external device. This function is the external device
monitoring function (EDM function).

B Reference points monitoring function
Reference points monitoring is a safety-related function where the SZ monitors the position change of
the structure (such as protective guarding or door) located at the specified reference point.
As well as the SZ 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.

INE?EIEHEE; * SZ configurator must be used to apply the reference points monitoring to the SZ.
* Maximum 30 reference points can be set.

A Danger Reference points monitoring function must be applied when the SZ 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 the unprotected
space between the protection zone and the protective structure that the minimum detectable
object is not detected by the SZ.




B Multi-OSSD function
The SZ-04M has an OSSD 3/4.
The following functions (four modes: mode A to mode D) can be assigned to the OSSD 3/4.

* When the Mode D is applied as the operation mode for OSSD3/4, you have no chance to apply the
temporary suspension of the safety function to the SZ. Q] "Temporary Suspension of Safety
Function (Muting function)" (page 6)
* Bank switching function can be applied to the SZ if you apply the multi-OSSD function, but the
number of settable banks varies depending on the mode of OSSD 3/4.
For Mode A: 3 banks
For Mode B: 3 banks
For Mode C: 3 banks
For Mode D: 2 banks

A Danger If you realize the safety-related control to the two hazards independently under the Mode D,
you must take into full account the positioning and orientation of SZ in case of installation.
If there is unprotected space where the operator can approach into the hazardous area, you
must take additional countermeasure against the hazard.

IRE‘EIEHIE; SZ configurator must be used to assign the function to OSSD 3/4.

® Mode A:
OSSD 3/4 performs completely the same operation for the detection as OSSD 1/2.
You can establish the same control to the two machines through one SZ if you use the OSSD 1/2
and OSSD 3/4

® Mode B:
OSSD 3/4 performs the same operation for the detection as OSSD 1/2. As well as mode A, you
can establish the same control to the two machines through one SZ if you use the OSSD 1/2 and
OSSD 3/4.
But, the interlock and temporary suspension of safety function does not work for the OSSD 3/4
under mode B.
[ "Interlock (page 4)
[ "Temporary Suspension of Safety Function (Muting function)" (page 6)
More specifically, the following functions are not enabled for the OSSD 3/4.

Start interlock

Restart interlock

Restart delay (ON-delay)

Muting

Suspension in teaching mode

Override

® Mode C:
OSSD 3/4 performs different operation for the detection from OSSD 1/2, especially the minimum
detectable object size and response time, but the protection zone is completely the same as
0OSSD 1/2.
The minimum detectable object size and response time for OSSD 3/4 are to be less than or equal
to those for OSSD 1/2
In this mode, OSSD 3/4 always goes to the OFF-state if the OSSD 1/2 goes to the OFF-state.
If you assign a faster response time to the OSSD 3/4 than OSSD 1/2, it becomes possible that only
OSSD 3/4 goes to the OFF-state even if the OSSD 1/2 does not go to the OFF-state.
When you use the OSSD 3/4 for the purpose of reducing speed of machine and use the OSSD 1/
2 for the purpose of stopping the machine, the machine can stop only if the SZ detects a person
in the protection zone (in case of hazardous situation), while the machine just reduces the speed
if the SZ detects a dust or spatter in the protection zone. Mode C is useful for such an application
because you can prevent the unnecessary stop of machine.

® Mode D:
OSSD 3/4 performs the non-related (independent) operation from OSSD1/2. Therefore, all of
parameters related to OSSDs, including the protection zone, can be different from OSSD 1/2.
Additionally, two warning zones can also be set.
Itis possible to configure two protection zones, such as protection zone A and protection zone B.
Furthermore, it is also possible to configure two warning zones, such as warning zone A and
warning zone B.
The OSSD 1/2 goes to the OFF-state if the SZ detects an object in the protection zone A. On the
other hand, the OSSD 3/4 goes to the OFF-state if the SZ detects an object in the protection zone B.
Q7 'Protection zone" (page 3)

® Not used
OSSD3/4 are always in the OFF-state.

B Bank switching function
You can set the number of zones in the SZ.
Bank switching function is the function to switch a number of zones (Bank) according to the external
input (bank input).
The bank refers to the combination with protection zone, warning zone and reference points.
The maximum number of banks and the number of warning zones per one bank varies depending on
the model.

® SZ-04M

For the SZ-04M, you can set the four banks at maximum. As shown in the following table, bank 1 to
bank 4 can be switched according to the signal combination of bank inputs (bank input 1 to 4). In
other words, SZ-04M switches the banks based on the signal state (ON/OFF) of four bank inputs.

Bank input 1 Bank input 2 Bank input 3 Bank input 4
Bank 1 ON OFF OFF OFF
Bank 2 OFF ON OFF OFF
Bank 3 OFF OFF ON OFF
Bank 4 OFF OFF OFF ON

INEiEIEnllp Bank switching works only if a certain bank input is in the ON-state and the other bank inputs are in
the OFF-state.
Bank No. is the same as the bank input No. that is in the ON-state.

* The SZ does not start operation if the signal combination of bank inputs is different from the
combination as shown in Table 1 at start-up, because the SZ goes to the state of "Waiting for bank
input". The SZ starts operation if the signal combination of bank inputs becomes the same as the
combination as shown in Table 1. "Start-up" means 1) when the power is supplied, 2) when the SZ
is restored from error state thorough reset input, and 3) when the configuration is completed
through the SZ Configurator or the manual configuration on the SZ.

The SZ goes to the error state of "Bank error" if the signal combination of bank inputs becomes
different from the combination as shown in Table 1 after start-up. (Example: All bank inputs go to
the OFF-state, or two or more bank inputs go to the ON-state simultaneously.)

Bank switching must be performed according to the bank transition time you specified through the
SZ Configurator. The SZ goes to the error state of "Bank error" if the time does not meet the
specified bank transition time. (Example: When the signal combination of bank inputs is different
from the combination as shown in Table 1 when the specified bank transition time has been
passed.)

For more information about the error state, see [T] "User's Manual".

® SZ-16V/SZ-16D

For the multi-bank type (SZ-16V) and the communication type (SZ-16D), you can set sixteen banks at
maximum. As shown in the following table, bank 0 to bank 15 can be switched according to the
signal combination of bank inputs (bank input A to D / bank input a to d). In other word, the SZ-16V
and SZ-16D switch the banks based on the signal state (ON/OFF) of eight bank inputs.

Bankinput | Bank input | Bankinput | Bankinput | Bankinput | Bankinput | Bankinput | Bank input
A B [} D a b c d
Bank 0 OFF OFF OFF OFF ON ON ON ON
Bank 1 ON OFF OFF OFF OFF ON ON ON
Bank 2 OFF ON OFF OFF ON OFF ON ON
Bank 3 ON ON OFF OFF OFF OFF ON ON
Bank 4 OFF OFF ON OFF ON ON OFF ON
Bank 5 ON OFF ON OFF OFF ON OFF ON
Bank 6 OFF ON ON OFF ON OFF OFF ON
Bank 7 ON ON ON OFF OFF OFF OFF ON
Bank 8 OFF OFF OFF ON ON ON ON OFF
Bank 9 ON OFF OFF ON OFF ON ON OFF
Bank 10 OFF ON OFF ON ON OFF ON OFF
Bank 11 ON ON OFF ON OFF OFF ON OFF
Bank 12 OFF OFF ON ON ON ON OFF OFF
Bank 13 ON OFF ON ON OFF ON OFF OFF
Bank 14 OFF ON ON ON ON OFF OFF OFF
Bank 15 ON ON ON ON OFF OFF OFF OFF

SZ-018 SZ-04M T SZ-16V/SZ-16D
Maximum number of banks 1 4(2) 16
Number of protection zones per one bank 1 1(2) 1
Number of warning zones per one bank 1 1(2) 2

*1. The numbers are as indicated in the parentheses if mode D is selected as the operation mode for OSSD3/4.

You can switch the banks according to the signal combination of bank inputs (ON/OFF state
combination).

Appropriate protection zone can be selected if you configure the SZ to switch the banks
corresponding to the hazard and/or hazardous area.

NOTE For the SZ-04M, the maximum number of the selectable banks varies depending on the configuration
assigned to OSSD 3/4.
Q7 "Multi-OSSD function” (page 5)

SZ configurator must be used to apply the bank switching function to the SZ.
For the information of reference points monitoring, see [T] User's Manual”

A Danger Someone may be able to approach the hazard and/or hazardous area without passing
through the SZ 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 delay time of bank input, in order to establish the appropriate control system for
bank switching.

Iﬂglmmjgl; The logic for bank input a is the opposite of bank input A. The same goes for bank input b to d and
bank input B to D.
Bank No. is represented with binary code consisting of the signal combination of bank input A, B, C
and D.
For the bank input a, b, ¢ and d, these are inverted signals from bank input A, B, C and D.

NOTE [ The SZ does not start operation if the signal combination of bank inputs is different from the

combination as shown in Table 2 at start-up, because the SZ goes to the state of "Waiting for bank
input".

The SZ starts operation if the signal combination of bank inputs becomes the same as the
combination as shown in Table 2. "Start-up" means 1) when the power is supplied, 2) when the SZ
is restored from error state thorough reset input, and 3) when the configuration is completed
through the SZ Configurator or the manual configuration on the SZ.

The SZ goes to the error state of "Bank error" if the signal combination of bank inputs becomes
different from the combination as shown in Table 2 after start-up. (Example: All bank inputs go to
the OFF-state. All bank inputs go to the ON-state.)

Bank switching must be performed according to the bank transition time you specified through the
SZ Configurator. The SZ goes to the error state of "Bank error" if the time does not meet the
specified bank transition time. (Example: When the signal combination of bank inputs is different
from the combination as shown in Table 2 when the specified bank transition time has been
passed.)

If the total number of banks is eight or less (ie. When bank 0 to bank 7 are enabled), the SZ does
not check the state of bank input D and bank input d because they are not related to the bank
switching.

If the total number of banks is four or less (ie. When bank 0 to bank 3 are enabled), the SZ does not
check the state of bank input C/D and bank input c/d because they are not related to the bank
switching.

If the total number of banks is two or less (ie. When bank 0 to bank 1 are enabled), the SZ does not
check the state of bank input B/C/D and bank input b/c/d because they are not related to the bank
switching.

For more information about the error state, see m "User's Manual".

® Bank sequence monitoring

The SZ can monitor the sequence of bank switching so that the OSSD may go to the OFF-state due to
the error state if the SZ detects the signal combination of bank inputs in the unexpected sequence.
You can prevent the machine operation with an unintended protection zone selected because of the
bank sequence monitoring.

For each bank, you can assign 3 bank numbers to be followed. The SZ goes to the error state of
"Bank 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 if you
can specify the bank sequence in your machine application.

IME'E""V SZ Configurator must be used to apply the bank sequence monitoring function to the SZ.
For more information about the bank error, see [T] "User's Manual".
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B Temporary Suspension of Safety Function (Muting function)
You can configure any muting zone in the protection zone. The SZ goes to the muted condition when
the conditions for initiation of muting are fulfilled. The OSSD keeps the ON-state even if the SZ
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 detects an object in the protection zone that the muting zone is not configured.)
For example, it is not necessary to stop the machine when the AGV goes into the hazardous area if
you configure the muting zone in the protection zone where the AGV would pass through.
The muting input terminals on the SZ must be connected to the muting devices if you want to use the
muting function

® Limitation
* Muting device

¢ The muting device output must be N.O. (normally open).

¢ The muting device is required to be PNP output when using the PNP output type cable, while
the muting device is required to be NPN output when using the NPN output type cable.

¢ Do not use one muting device with multiple outputs in place of two or more muting devices
(One muting device may only provide one output.)

¢ 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.
¢ Muting inputs go to the ON-state with the specified sequence and within the specified time
between them.
¢ The SZ detects no object in the protection zone.
¢ The OSSD is in the ON-state.

Configuration to the conditions for initiation of muting

For the sequence of muting inputs (muting input 1 and muting input 2) and the time between
muting inputs, you can change them as shown in the following.
For the sequence of muting inputs

¢ Muting input 1 to Muting input 2 (default)

* Muting input 2 to Muting input 1

* Not specified

For the time between muting inputs (Unit: second)

e 0.04 to 3.0 (default)

® 0.04t05.0

e 0.04to 10.0

* 0.04 to (not specified)

® Conditions for termination of muting

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

¢ Either of muting inputs goes to the OFF-state at least for more than 0.03 sec.
¢ The SZ goes to the error state.

* Check input goes to the ON-state. [] ‘User's Manual'

* The power supply is interrupted or restored

* Maximum muting period of time has been passed.

Configuration to the conditions for termination of muting

For the maximum muting period of time, you can change it as shown in the following.
* Approx. 1 minute

¢ Approx. 5 minutes (Default)

* Approx. 10 minutes

¢ Not specified

& Danger 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. Failure to follow this warning may result in a significant
harm to the machine operators, including serious injury or death.

NOTE Muted condition is terminated approx. 5 minutes later when the time between muting inputs exceeds
3 seconds, even if "Not specified" is selected for both maximum muting period of time and time
between muting inputs.

B Temporary Suspension of Safety Function (Suspension in teaching mode)
Suspension in teaching mode is a temporary suspension of safety function while the industrial robot
(hereinafter called as "robot") is in the teaching mode.

Generally, the operation mode of the robot would be switched to the teaching mode in order to
configure the robot. After that, the operator or responsible personnel can go into the hazardous area
(ie. inside of safety guarding).

The SZ is connected to both the signal from switch to change the operation mode to teaching mode
and the signal from the robot indicating that the robot is in the teaching mode.

The safety function is suspended only if the SZ recognizes that the robot is in the teaching mode
(manual operation mode for a robot that has sufficiently reduced speed).

The whole of protection zone goes to the suspended condition during the suspension in teaching
mode. (Itis not possible to suspend the safety function to a part of the protection zone.)

® Conditions for initiation of suspension in teaching mode
Suspended condition (Temporary suspension of safety function) is initiated if all of the following
conditions are met.
¢ Teach ready input goes to the ON-state within the specified time after the teach mode goes to
the ON-state.
* The SZ detects no object in the protection zone.
® The OSSD is in the ON-state.

Configuration to the conditions for initiation of suspension in teaching mode

For the time between teach mode input and teach ready input, you can change it as shown in the
following.

* 0.04 to 3.0 (default)

* 004t05.0

* 0.04t0 10.0

® Conditions for termination of suspension in teaching mode
Suspended condition (Temporary suspension of safety function) is terminated if one of the
following conditions is met.
¢ Either of teach mode input or teach ready input goes to the OFF-state at least for more than
0.08 sec.
* The SZ goes to the error state.
¢ Check input goes to the ON-state.
e The power supply is interrupted or restored

There is no specification for maximum suspended period of time in case of suspension in teaching
mode.

SZ_IM_E

B Temporary Suspension of Safety Function (Override function)
Under the temporary suspension of safety function activated, such as muting or suspension in
teaching mode, the OSSD goes to the OFF-state if that suspension is interrupted for any reason while
an object is still in the protection zone.
In this case, the machine continues to stop because the muting or suspension in teaching mode
never works again for the reason that the SZ detects an object in the protection zone.
The override is a helpful function suitable for such a situation.
The SZ goes to the override condition when the conditions for initiation of override are met. Under the
override activated, you can easily remove an object in the protection zone.
The whole of protection zone goes to the override condition during override activated. (It is not
possible to suspend the safety function to a part of the protection zone.)

® Under the muting function activated
* Conditions for initiation of override

Override condition 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, if all of the following conditions are met.
* Either of muting inputs or both muting inputs go to the ON-state.
® The SZ is not in the error state.
* The SZ detects an object in the protection zone.
e The OSSD is in the OFF-state. (Including interlock condition)
*1 In case of "Manual/Automatic" or "Automatic/Automatic’ on the configuration of start/restart, the reset input must be

the OFF-state for initiation of override. Additionally, in case of applying the check input function, check input must
be the ON-state for initiation of override.

Conditions for termination of override

The override condition is terminated if one of the following conditions is met.
o All muting inputs go to the OFF-state.

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

* The SZ goes to the error state.

* Maximum override period of time has been passed.

[Relerene, ] You can select the maximum override period of time.
Option is "1 minute", "5 minutes" and "10 minutes". (Default: 1 minute)

® Under the suspension in teaching mode activated

Conditions for initiation of override

Override condition is initiated when the reset input goes to the ON-state 2 within 0.04 to 1 sec.
after the override input goes to the ON-state, if all of the following conditions are met.

e Both teach mode input and teach ready input go to the ON-state.

* The SZ is not in the error state.

* The SZ detects an object in the protection zone.

* The OSSD is in the OFF-state. (Including interlock condition)

* 2 In case of "Manual/Automatic" or "Automatic/Automatic” on the configuration of start/restart, the reset input must be

the OFF-state for initiation of override. Additionally, in case of applying the check input function, check input must
be the ON-state for initiation of override.

Conditions for termination of override

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

* Either of teach mode input or teach ready input, or both of them go to the OFF-state.
e Either override input or reset input goes to the OFF-state.

* The SZ goes to the error state.

* Maximum override period of time has been passed.

You can select the maximum override period of time.
Option is "1 minute", "5 minutes" and "10 minutes". (Default: 1 minute)

B Muting lamp output

The SZ can inform that it is under temporary suspension of safety function through an external
indicator, which is called the muting lamp
Since the SZ can assign the AUX 6 to the output for muting lamp, the SZ itself can control the muting
lamp.
The following conditions must be fulfilled if the muting lamp is connected to the AUX 6 assigned to
the muting lamp output.

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

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

You can receive alerts about muting lamp failure, such as blowout of the lamp, disconnection or
overcurrent, through alert output, error output or state information output. [] ‘User's Manual'

You can define the performance of SZ under the muting lamp failure as either error (muting lamp
error) or alert. The SZ goes to the error state in case of muting lamp failure in accordance with the
default configuration.

H Other functions
For more information about "Warning zone", "AUX output", “Check input function®, "Monitoring
function', see the []"User's Manual'.
For more information about "RS-422A Communication', see the []"SZ-16D Communication Manual".



Light interference

Although there is no object in the protection zone, the OSSD might go to the OFF-state if the ambient
light source as shown in below is located at the detection plane, because the SZ performs the false
detection.

¢ Incandescent lamp

* Sunlight

* Fluorescent light

e Strobe light

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

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

> .
Protection zong origin ;O Ambient light source

5° or more
e P S Detection plane
[ 5° or more

~
—=O Ambient light source

Mutual interference
The OSSD might go to the OFF-state due to mutual interference if you install multiple SZ.
The SZ 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

(3) The angle of installation should be changed like below.

Detection plane

High reflective background

The SZ performs false detection for the actual distance to the object if there is a high reflective
background at the detection plane. In this case, the SZ falsely recognizes that the object is located
farther than the actual distance to the object.

Therefore, if there is a high 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

However, 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 minimum
safety distance.

Protection zone

Supplementary necessary
distance of another 200 mm is
needed if there is a high
reflective background in this area.

A Danger « If there is a high 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 minimum safety distance.

The SZ goes to the alert state (Alert for high-reflective background) if it detects the high reflective
background. For more information about the alert state, see [] "User's Manual".

* Examples of high reflective backgrounds
* Metallic glossy surface
* Retro-reflective sheet
* Retro-reflective plate etc...

Zone with limited detection capability

SZ might not detect an object with low reflectance located at the distance of 85 mm or less from the
protection zone origin. This is the zone with limited detection capability.

Protection zone origin

A Danger In case of installation of the SZ, 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.

Safety distances

W Example of area protection (Direction of approach parallel to the protection zone)
Top view of the machine Side view of the machine

Machine > ___LEAf Hazar-
dous.
z0ne
s Machine
L |p2
w1
w2
Floor, etc.
-y~ |P3
When there is cover above the SZ
! S
|
> " TTEEA Machine !
|
i

R\ Protection zone
Floor, etc.

S=KxT+C +A < According to ISO13855 (2010) and IEC61496-3 (2008) >
S: Safety distance
K: Approach speed of the body or parts of the body in millimeters per second
T: Overall Response time in second (t1 + t2)
t1: SZ response time in second
t2: Max. time in second required to stop the machine after receiving the OSSD signal from SZ
C: 1200 - 0.4 x H (850 mm or higher)
H: Height of detection plane (protection zone) above the reference plane in millimeters, for
example the floor. 1000 mm > H > 15 x (d-50)
d: SZ minimum detectable object size in millimeters
A: Supplementary necessary distance for SZ in millimeters
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
D: Unprotected space

A Danger * The unprotected space (D) between the protection zone and the protective structure must
be less than the minimum detectable object size when the SZ is installed, in order to
prevent the machine operators from approaching into the hazardous area through this
space (D). 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.

* 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. If necessary, the additional countermeasure must
be taken by the responsible personnel.

« 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.).

® Example of safety distance calculation
K = 1600 mm/s Approach speed of the body or parts of the body (Constant)
T=t1+t2=0.59 s Overall response time
t1 =0.09 seconds SZ response time (Changeable)
t2 = 0.5 seconds  Max. time required to stop the machine after receiving the OSSD signal from SZ
C =1200-0.4 x H = 1080 mm

H =300 mm Lowest allowable height of detection plane (protection zone). This must be
calculated using the following formula: H 2 15 (d -50 mm)
d=70mm Minimum detectable object size (Changeable)
A =100 mm Supplementary necessary distance for SZ
B =59 mm Distance between the edge of the hazardous area and protection zone

origin on the SZ
W1 =W2 = 1000 mm Width of the hazardous area

Safety Distances
S=KxT+C+A
= 1600 x 0.59 + 1080 + 100 = 2124 mm

to be

Pr
P1=S-B=2065mm

P2 =S+ W1 =3124 mm
P3 =S+ W2 =3124 mm

ig 1 as the protection zones

If there is a high 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.
[ "High reflective background" (page 7)

We recommend you should have a marking on the floor for indicating the specified protection zone

SZ_IM_E



W Example of access protection (Direction of approach normal to the protection zone)

A Danger * Reference points monitoring function must be applied when the SZ 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. 7] "User's Manual"

The unprotected space between the protection zone and the protective structure must be
less than the minimum detectable object size when the SZ 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.

Front view of the machine Side view of the machine

sz Protection zone m
Protection zone
Enclosure Enclosure i
protection 1 protection 2 Enclosure protecion
S
Floon\ ynprotected space
Reference Points (6 points)

K x T) + C < According to ISO13855 (2010) and IEC61496-3 (2008)>

Minimum safety distance in millimeters

Approach speed of the body or parts of the body in millimeters per second

Overall response time in second (t1 + t2)

t1: SZ response time in second

t2: Max. time in second required to stop the machine after receiving the OSSD signal from SZ.
C: Additional distance in millimeters, taking into accounts the intrusion prior to actuation of
protective equipment.

S=(
S
K
T

® Example of safety distance calculation
K = 1600 mm/s Approach speed of the body or parts of the body
T=t1+t2=0.59 s Overall response time
t1 = 0.09 seconds SZ response time (Changeable)
t2 = 0.5 seconds Max. time required to stop the machine after receiving the OSSD signal from SZ
C =850mm
d=70mm Minimum detectable object size
S=KxT+ C=1600x0.59 + 850 = 1794 mm

B Example of installing to an AGV (automated guided vehicle)

L S |
|
By e
I . e
/% / 12
Detection plane AGV
,,,,,,,,, le Wi P2
D sz / -1
o W2
P3
s
I P1

S=VxT+SpaexL+2Z
S: Minimum safety distance in millimeters
V: Maximum approach speed of the AGV in millimeters per second
T: Overall response time in second (t1 + t2)
t1: SZ response time in second
t2: Max. time in second that AGV responds after receiving the OSSD signal from SZ.
Sprake: Required distance for braking AGV in millimeters
L: Safety coefficient for required distance based on the wear of braking
Z: Additional distance in millimeters, Zgz+Zg (mm)
Zsz: Supplementary necessary distance for SZ in millimeters
Zg: Supplementary necessary distance in millimeters, if "h" is not enough.
h: Space between the reference plane (floor) and the bottom of AGV.

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 -

P1, P2, P3: Protection distances to be configured as the protection zones
W1, Wa: Width of the AGV

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

SZ_IM_E

A Danger * The unprotected space (D) between the protection zone and the protective structure must
be less than the minimum detectable object size when the SZ is installed, in order to
prevent the machine operators from approaching into the hazardous area through this
space (D) when the AGV stops. 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.

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 less 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. If necessary, the additional
countermeasure must be taken by the responsible personnel.

® Example of safety distance calculation
V = 1500 mm/s
T=t1+t2=0.19s
t1 = 0.09 seconds
t2 = 0.1 seconds

Overall response time
SZ response time (Changeable)
Max. time in second that AGV responds after receiving the OSSD signal

from SZ.
Shrake = 1,300 mm Required distance for braking AGV in millimeters
L=11 Safety coefficient for required distance based on the wear of braking

Z =Zg7+Zg = 100+100 = 200 mm  Additional distance in millimeters (mm)

Zgz =100 mm Supplementary necessary distance for SZ in millimeters
Zg =100 mm Supplementary necessary distance in millimeters, if *h" is not enough
h =60 mm Space between the reference plane (floor) and the bottom of AGV
B =45mm Distance between the front edge of the SZ and protection zone origin on the SZ

W1 =W2 = 1,000 mm Width of AGV

Safety Distances

S=VXT+SpaexL+2Z=1500x0.19 + 1,300 x 1.1 + 200 = 1,915 mm
Protection distances to be configured as the protection zones
P1=S+B=1960mm P2 =W1 +Z=1,200mm P3=W2 +Z =1,200 mm

If there is a high reflective background within 1.5 m from the boundary of the protection zone, 200
mm must be added as supplementary necessary distance to the P1, P2 and P3 respectively.

] "High reflective background" (page 7)

Mounting for installation

You can use four screw holes on the backside of the SZ for installation. Purchase the appropriate
screws separately.
(Recommended tightening torque: 3 N-m)

4-M5 x 0.8, Depth 9 mm

When using an optional mounting bracket, see the [] "User’'s Manual*

Mounting the connector cable

SR Do not remove the gray gasket mounted on the connector. The specification of IP65 cannot be
fulfilled without this gasket.

B How to mount
As shown in the figures below, you can use the M2.6 screws (2 screws) to mount the connector
cable, and tighten the screws according to the specified tightening torque.
(Recommended tightening torque: 0.3 N'm)

M2.6 screws
Recommended tightening torque: 0.3 N-m
Minimum cable bending radius: 5 mm

PNP output type cable: Black
NPN output type cable: Gray



Power supply

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

A rated output voltage of 24 V DC (SELV circuit, Overvoltage Category ) within +10%.

Double insulation or reinforced insulation between the primary and secondary circuits.

Output holding time of 20 ms or more.

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 is used.

If the power supply for the SZ is shared with the one for the machine or the other electronic devices,
voltage reduction to the SZ or noise influence to the SZ may occur due to the temporary increasing of
the current consumption on the machine or the other electronic devices.

Since the SZ may go to the error state in such case, the power supply for the SZ should only be
shared with the one for the load and muting devices.

We do not recommend the power supply for the SZ is shared with the one for the machine or the
other electronic devices.

Pin assignment for the connector cable

u SZ-01S
Wire color Function
Brown +24V
Blue ov
Black 0ssD1
White 0ssb2
Yellow Input 1:  Reset input / Check input
Red Input 2:  EDM input
Orange AUX output 1
Orange/Black AUX output 2
N SZ-04M
Wire color Function
Brown +24V
Blue ov
Black 0ssD1
White 0Ssb2
Gray 0ssb3
Gray/Black 0ssb4
Yellow Input 1:  Reset input / Check input
Red Input 2:  EDM input (for OSSD1/2)
Light Blue Input 3:  Muting input 1
Light Blue/Black Input 4: Muting input 2
Yellow/Black Input 5:  Override input
Red/Black Input 6:  EDM input (for OSSD3/4)
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

W SZ-16V/SZ-16D

Wire color Function
Brown +24V
Blue ov
Black 0SSD1
White 0Ssb2
Yellow Input 1:  Reset input
Red Input 2:  EDM input
Light Blue Input 3:  Bank input A
Gray Input 4:  Bank input B
Pink Input 5:  Bank input C
Green Input 6:  Bank input D
Light Blue/Black Input 7:  Bank input a
Gray/Black Input 8: Bank input b
Pink/Black Input 9:  Bank input ¢
Green/Black Input 10: Bank input d
Orange AUX output 1
Orange/Black AUX output 2
Yellow/Black AUX output 3
Red/Black AUX output 4

For information about the wire colors and functions when not using the muting function, see the
[ 'User's Manual”.

* The NPN output cable shield is connected to +24 V inside the SZ. When wiring, do not connect the
shield to 0 V.
* The PNP output cable shield is connected to 0 V inside the SZ. When wiring, do not connect the
shield to + 24 V.

Example of wiring for simple function type (SZ-01S)

B Configuration of start/restart mode: Manual/Manual

® For the PNP output type cable

Shield
(AUX1) Orange
(AUX2) Orange/Black
(+24V) Brown

(0V) Blue

(0SSD1) Black
(Reset input) Yellow
(EDM input) Red

K1

=
g

K2

L
T
i

IN out
K3
K1 Kz

— Sy

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

K3: Solid state contactor
St Switch for reset operation (N.O.)
PLC: Used for monitoring, not for control systems related to safety.

In case of "Manual/Automatic' on the configuration of start/restart, the switch with N.C. type (S1)
should be used for reset operation.

In case of "Automatic/Automatic" on the configuration of start/restart, the yellow wire should be
short-circuited to +24 V.

In case of NOT applying the EDM function, the red wire must be insulated (open-circuit).

In case of NOT applying the AUX output, the wire for AUX must be insulated (open-circuit).

K3 and PLC are NON SAFETY-RELATED systems.

® For the NPN output type cable

(AUX1)Orange
(AUX2) Orange/Black
(+24VDC) Brown
(Reset input) Yellow
(EDM input) Red

Shield

N our —l
K1 K2 K8

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

K3: Solid state contactor
St Switch for reset operation (N.O.)
PLC: Used for monitoring, not for control systems related to safety.

In case of "Manual/Automatic' on the configuration of start/restart, the switch with N.C. type (S1)
should be used for reset operation.

In case of "Automatic/Automatic" on the configuration of start/restart, the yellow wire should be
short-circuited to 0 V.

In case of NOT applying the EDM function, the red wire must be insulated (open-circuit).

In case of NOT applying the AUX output, the wire for AUX must be insulated (open-circuit).

K3 and PLC are NON SAFETY-RELATED systems.

SZ_IM_E



Example of wiring for multi-function type (SZ-04M)

B Multi-OSSD function: Mode A, B, C and Not use
Configuration of start/restart mode: Manual/Manual
In case of applying the muting function

® For the PNP output type cable

Shield

1) Green/Black

(AUX1) Orange
(0V) Blue
(0SSD1) Black

® (0SSD3) Gray
® (0SSD4) Gray/Black

=\ _(0S5D2) White

=

B'Ovm‘
Black
e

l Brown

e

K1, K2, K3, K4:

K5, Ké:
St

S2
PLC:
P1, P2:
M:

L:

¢ In case of "Manual/Automatic" on the configuration of start/restart, the switch with N.C. type (S1)

Black

[ TOUTF L
K1 Kz K K3 Ka K6

o oI

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

Solid state contactor

Switch for reset operation (N.O.)

Switch for override (N.O.)

Used for monitoring, not for control systems related to safety.
Muting devices (ex. PZ series with PNP output, Keyence Corp.)
3-phase motor

Muting lamp

should be used for reset operation.

In case of "Automatic/Automatic’ on the configuration of start/restart, the yellow wire should be

short-circuited to +24 V.

When "Not use" is applied as the operation mode for OSSD3/4, the gray and gray/black wire must

be insulated (open-circuit)

(open-circuit).

In case of NOT applying the EDM function, both red wire and red/black must be insulated

In case of NOT applying the AUX output, the wire for AUX must be insulated (open-circuit).
K5, K6 and PLC are NON SAFETY-RELATED systems.

® For the NPN output type cable

Shield

(AUX1) Orange

Light Blue/Black

een/Black

(AUX2) Orange/Black

(AUXS) Pink
T Overiide input Yel

@
K

IN [ Tout}

oA ot

K1, K2, K3, K4: External device (Safety relay, magnet contactor, etc.)

K5, Ké:
S1:

S2
PLC:
P1,P2:
M:

L:

¢ |n case of "Manual/Automatic" on the configuration of start/restart, the switch with N.C. type (S1)

Solid state contactor

Switch for reset operation (N.O.)

Switch for override (N.O.)

Used for monitoring, not for control systems related to safety.
Muting devices (ex. PZ series with NPN output, Keyence Corp.)
3-phase motor

Muting lamp

should be used for reset operation.

In case of "Automatic/Automatic" on the configuration of start/restart, the yellow wire should be

short-circuited to 0 V.

When "Not use" is applied as the operation mode for OSSD3/4, the gray and gray/black wire must

be insulated (open-circuit)

In case of NOT applying the EDM function, both red wire and red/black must be insulated

(open-circuit).

SZ_IM_E

In case of NOT applying the AUX output, the wire for AUX must be insulated (open-circuit).
K5, K6 and PLC are NON SAFETY-RELATED systems.
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Example of wiring for multi-bank type (SZ-16V) and communication

type (SZ-16D)

B Configuration of start/restart mode: Manual/Manual

® For the PNP output type cable

input a) Light Blue/Black

input D) Green

I}
3|

(Bank input d) Green/Black

(Bank input c) Pink/Black

(Bank input B) Gray

Shield
(AUX1) Orange
(AUX4) Red/Black
(0SSD1) Black
(0V) Blue

=
g

] F

[ - oUT ‘
l K3

AGV control unit ‘

K1, K2: External device (Safety relay, magnet contactor, etc.)
K3: Solid state contactor
S1 Switch for reset operation (N.O.)

In case of "Manual/Automatic’ on the configuration of start/restart, the switch with N.C. type (S1)
should be used for reset operation.

In case of "Automatic/Automatic” on the configuration of start/restart, the yellow wire should be
short-circuited to +24 V.

In case of NOT applying the EDM function, the red wire must be insulated (open-circuit).

In case of NOT applying the AUX output, the wire for AUX must be insulated (open-circuit).

K3 is NON SAFETY-RELATED system.

® For the NPN output type cable

3
o %
H J 3 g o
g s e g 2 3| o
g 5 & 2 =
g 8 s § E =
o § 2| § I 9 g & &5 o
2l Zl 2 T a3 o 3 5| 9 gl £ ¢
g 2l 8 3 s El ERE1RE o 5| §
S| o 2| g g il a2 g g g 3 3| 9 3
s 2| g g g | = q 2l g 5 98l g 5=
B 5| 3| 3| 3 I g £ g 8 5 g 2 = <
202 2 2 2 g & S 5l g ¥4 3 8 9 3| =
HEEEE al & g &l g g g 9 o I g
K1
CMKZ
AKZ
S1
[ IN I'T il i
K3
AGV control unit K1 K2

K1, K2: External device (Safety relay, magnet contactor, etc.)
K3: Solid state contactor
St Switch for reset operation (N.O.)

In case of "Manual/Automatic" on the configuration of start/restart, the switch with N.C. type (S1)
should be used for reset operation.

In case of "Automatic/Automatic" on the configuration of start/restart, the yellow wire should be
short-circuited to O V.

In case of NOT applying the EDM function, the red wire must be insulated (open-circuit).

In case of NOT applying the AUX output, the wire for AUX must be insulated (open-circuit).

K3 is NON SAFETY-RELATED system.

A Danger » The bank switching function is a function for the SZ to select the protection zone
according to the signal combination of bank inputs.
It must be confirmed for the user whether the protection zone selected completely and
intentionally corresponds the actual signal combination of bank inputs.
« Additional safety measures are required for the whole machine on which the SZ is
installed in order to ensure safety while the bank switching function is activated.




Manual configuration on the SZ

For information about using SZ Configurator (SZ-H1S) to configure settings from the PC, see the
[ 'User's Manual".

B Password input

The SZ cannot perform the normal operation with factory default. Password input and the
configuration are required for start normal operation.
Functions for the multi-bank type (SZ-16V) and the communication type (SZ-16D) must be
configured through SZ Configurator because the system does not provide for manual configuration
on the SZ.

For information about changing the password, see [J]"User's Manual".

1 Two screws must be loosed to open the setting cover. (The setting cover must be closed after completing

the configuration, and then two screws must be ti ( torque: 0.3 N-m))

Mode Switch
A : Run/PC Communication
B : Configuration on SZ

NOTE The specification of IP65 cannot be fulfilled unless the screw for setting cover is tightened with
recom-mended torque.

2 The following is the procedure after power is supplied to the SZ. You can operate this process through the
front panel and information display.

Start-up display 1 Start-up display 2 Initial display
KEYENCE Waiting For | This appears if the power is supplied whie the mode
SZ Series > |Now Loading | — |Configu- switch s set to *A: Run/PC communication”,
e TaTION | 1o ot process is shown if the mode switch is changed
to "B Configuration on SZ".
Approx. 20 seconds (text blinks) @
1 Display for selection of what you want to do | | Parameter Press (&) or (©) to select 1. Setting”
I 1. Seting You can configureichange someting. 1 |1 Setting Press @) to set
| 2.Reconfirm - You can confirm the configuration. | | 2:Reconfirm

i

Press the (&)(9) keys for character selection and

1 Display for “Input Password" i | Input
! You should enter a password with 4 to 8 characters. | | Password the (B) key to change the digit
| The followings are acceptable characters: numbers 0 1 Press @ to set
} through 9, letters "a" through 'z', or a hyphen. For :
1 changing the factory default, you must enter 1111 as 1
} default password. :
1 Display fo Password acceptance 1 ! ox You can see next display if you leave the SZ
| If the password is not acceptable, this does not | untouched or press €) or ().
| appear. Display for ‘Input Password" appears again in | Password
| thissitvation. Accepted
e 0
1 Display for Setting I You must configure the safety-refated function. For more
| 1.Safety You can configure safey-related functons | ?egt} ng information about the configuration,
.Safet
1 2. NonSalety - You can configure non-safety functions 1 | 7 Non-Safety | see [ "Configuring settings" (page 11).
| 3.0thers You can configure other functions | |3-Others

*1 If you don't change the default password, the following display appears. You can change the
default password to anything you want.
See []"User's Manual".

0K
Recommend to
ange
Password

If the password is not acceptable, such as incorrect password, the following display appears.
Display for "Input Password" appears again in this situation.

Failed

Password

NOTE The configuration for safety-related functions and the others cannot be performed without the
password (ex. when you forget password). Store the password carefully.
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B Configuring settings
In order to use the SZ-16V and the SZ-16D, the safety function must be set with SZ Configurator
'SZ-H18". For more information, see the []]"SZ Series User's Manual".
For information about configuring settings other than the safety function, see the [] "SZ Series User’s
Manual".
The following information describes setting the safety function for SZ-01S or SZ-04M.

You can configure the function and confirm the configured function if you set the mode switch to 'B:
Configuration on SZ'. The mode switch must be set back to the "A: RUN/PC communication" in order
to restart the normal operation.

i 1fyou change the mode switch to the B: Configuration on SZ' after

| Display for normal operation ' Normal

| H Operation opening the setting cover, the following display appears.
' ! [ "Part description" (page 3)

1" Display for selection of what you want fo do I | parameter Press (@) or () to select "1. Setting”

I 1. Setting You can configurejchange something. 1 | 1 seteing Press €)to set

1 2. Reconfirm : You can confirm the configuration. | [ 2:Reconfirm

7777777777777777777 i

Display for ‘Input Password" i Tnput Press the (2)(9) keys for character selection and
You can enter a password with 4 to 8 characters. The | Password the () key to change the digit
followings are accepiable characters: numbers 0 through 1 Press @) to set

o lters " trough 7, or  hypfen. For
Nassword is wrong

factory defauit, you must enter “1111" as defa

R iiireeieitutt| : Display for ‘Input Password"
| Dispay for Password acceplance l 0K Failed appears again after a while.

1 If the password s not acceplable, this !

| ! "™ ] Password

! does not appeared. Display for “Input Accepted Password

! =

Password" appears agai i his siuafon. !
.- l__1

You can see next display if
you leave the SZ untouched

configuration

Disable : EDM function disabled
Press ) to set.

orpress @ or @
" Display for Setting ' [setting Eress @ or @ to select “1. Safety
1 1. Safety You can configure safety-related functions. ! %: agﬁg;faty ress @)t set.
: 2. Non-Safety : You can configure non-safety functions. : 3.0thers
13. Others You can configure other functions. :
[
1 Display for configuration of start/restart mode™ ' | 11.Start/ Press@), and then the third row blinks.
| Manual Manual start / Manual restart | Rﬁgﬁﬂ;% Use the @@ keys to change the start/restart
1 Automatic Automatic start / Automatic restart : mode@
e e o Press @) to set.
IO

I .
| Display for configuration of EDM ' [12.eom E’esfpé‘”ét‘e” t‘he ‘:”d 'Ov‘vhb'gé;
|Enable : EDM function enabled I Enable| o€ @ys to change the

I

]

[BIRC)

13.Detection
Capability
70mm

o4le

14.Response
120ms|

[SIRC)

15.Zone eI
00100

Display for the configuration of

: detectable object size

130, 40, 50, 70 and 150 mm are options
I

Press@), and then the third row blinks.
Use the @) (@) keys to change the minimum
detectable object size.

Press@ to set

" Press@), and then the third row blinks
Use the @ (@ keys to change the response
time

Press () to set

' Display for the configuration of response time*? :
160 to 480 ms are options I
l
]

o e e
1 Display for the configuration of protection zone*

} ([T Details of display for the configuration
iof protection zone" (page 12)

: (1) to (3) : The distance of protection zone

| 0 to maximum distance in units of 10 mm

Press@), and then the item 1 blinks,

Use the B (@)keys to change the distance (1)
of protection zone.

Press@) to set.

(\)@ﬁ&@(m

Press@), and then the item 2 blinks.
Use the @ (@) keys to change the distance (2)
of protection zone.

Press@) to set.

Press@), and then the item 3 blinks.
Use the @) keys to change the distance (3)
of protection zone.

Press@ to set.

16.Zone0Je-~
Do000)|
Left _ CI000)

i (700 31 700
: @O

1(4)t0(6) © 9o

1 The SZ indicates the measured distance value in the
| direction of arrow in the display. It indicates that the
1 distance to the object located at the direction of 90 degrees
: (to front boundary), 180 degrees (to left boundary) and 0
1 degree (to right boundary). Units are ‘mm" or ‘inch”.

:Vou can configure the protection zone based on the
1measured distance value, which is the distance to

17.Zone-~e00)
S oooog
Right UUUJ_OI:J

In case of "Yes', press €.

: Display for saving the configuration |
1 Yes: You save the configuration to the SZ :
l

Save?

No Yes|————">To [J]"Confirmation
@ In case of "No', press€).

Return to the Display for configuration of start/restart mode

*1 The configuration for restart-delay (ON-delay) function cannot be performed through the manual
configuration on the SZ.

The configuration for scan cycle cannot be performed through the manual configuration on the
SZ. [ 'Response time and scan cycle" (page 4)

You can only configure the quadrate and rectangular protection zone through the manual
configuration on the SZ.

N

%)

NOTE . . N N .

- When documenting the settings such as detection zone(s) on paper, please print out the settings
from the dedicated software, SZ Configurator. Documents includes information such as date, serial
number, and responsible person.
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® Details of display for the configuration of protection zone
[ "Protection zone" (page 3)

* Example of Protection zone

AN ‘ sz, ’\\ ——— The specification of maximum protection zone
RN .
B N . \
7
] N o B % Protection zone configured
; - -
0°r—- 180°
| l’ Rear Boundary
\ ! —
\ /
N /
N /
N /
N /
. T L Right Boundary Left Boundary
Sl }» . Protection zone origin
90°
Front Front Boundary

* Condition for the configuration of protection zone
You can configure the protection zone on the SZ under the following condition. The following
conditions are always applicable.
(1) The shape of the protection zone must be the quadrate or rectangular.
(2) The protection zone composed of 3 distances (distance 1, 2 and 3) must be within the
specification of maximum protection zone.

(3) The rear boundary of the protection zone must be on the line including the protection zone origin.

(4) The distance from the protection zone origin to the front boundary must be 100 mm or more.
The distance from the protection zone origin to the left or right boundary must be also 100 mm
or more.

<Example of unconfigurable protection zone>

The following protection zone
is beyond the specification of
maximum protection zone

The rear boundary of protection
zone is not on the line including
the protection zone origin

The distance from the protection
zone origin to the right boundary
is less than 100 mm

100 mm

* Detail procedure for the configuration of protection zone
In order to configure the protection zone, especially the shape of the protection zone, you must
determine the 3 distances from the protection zone origin, 1) to front boundary, 2) to left boundary,
and 3) right boundary.
15. Display for Front boundary

16. Display for Left boundary 17 Display for Right boundary

15.Zone ClCleCIC] 16.Zone Ce-~

o0gloo 0ooo0|
Left OOOOD)
900 M 700

17.Zone ~+e[][]
00000

Right OO0
900 M 750

Front 0OL00
1000 M1350

15.ZonelT: Image on the protection zone*'
004 OO
el | o ______ ® : It means the location of the SZ
MI350% Measured distance value (monitoring)*? — . It means the direction that the

J Itindicates that the distance to the object locate
,,,,,,,,,,,,,,,,, 1 at the direction of 90 degrees (to front boundary]

a

measured distance value is displayed.

The distance of protection zone 180 degrees (to left boundary) and 0 degree (to sz
Itindicates that the distance from the protection 1 fight boundary). (Unit: ‘mm® or ‘inch) 0°— - -180°
Zone orginto each boundary. (Unit: o or“nct) | ! You can configure the

protection zone based Right Left

on the measured
distance value, which is
the distance to
something you prepare,
such as flat board

configure the protection zone

Front : The distance to front boundary
Left : The distance to left boundary
Right : The distance to right boundary

I
I

I

I

I

I

I

sz I
o”—@f - 180° |
I

\ ‘

I

I

I

I

I

"
l

i

l

l

I You must determine these distances to
l

l

i

l

l

i

|

*1 The protection zone image is shown assuming that the front panel is to be seen from the front side
of the SZ.
*2 "Ms=xx" appears if the measured distance value execeeds 9,999 mm.
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® Confirmation procedure
The following confirmation procedure is required to enable the configuration. According to the
following procedure, you must confirm whether the configuration is as intended.

Disable : EDM function disabled

From the During saving the configuration At completion of saving Inital isplay for confirmation
[ "Configuring N
seftings” oK Contirn
Saving Safety
(page 11) = | compreted |2 | paranetirs
Blinking for a fow seconds  Moves o the nex iplay auomatcaly Moves fothe next display automatically
fmmmmmm e ST DT B
| Display for confirmation of startfrestart mode 1 | 11.Start/
I I Restart
! Manual  :Manual start/ Manual restart i Manaad
1 Automatic  : Automatic start / Automatic restart |
| ]
ettt OX A 2.V O)
| Display for confirmation of EDM i |12.E0m
| Enable : EDM function enabled I Enable
I I
' o

OGLE®

13.Detection
Capability
70mm

GO

14.Response
120ms

[CINIO)
15.Zone[Ce[I0]
oouoo

Front OOL0O0
1000 M1350
CIRYO)
lﬁAZoneDDlﬁE]

Left 0000
900 M 700

OO
17.Zone~+-e[JC]
00000

Right OOOOO
00 M 750
(IO

To [I] "Details of display for the configuration of protection zone" (page 12)
| O]
| Display for acceptance !

i ATl .
1 No - You dor'taccept the corfiguraion based on your corfimecon | | Parameters | N case of "Yes', press @)
i oK? In case of "No', press €.

1 Display fo the confimation of minimum defectable objectsize }
1 30, 40, 50, 70 and 150 mm are options. |
I I
| ]

} Display for the confirmation of response time :
| 60ms to 480 ms are options |
i I
| ]

Display for the confirmation of protection zone
You must confirm that the protection zone is
configured as intended. If it is intended, you
should press @ to proceed to the next display.

L Yes: amosttecoiyobas oo Jue * ves
In case of "No" | | In case of "Yes"

If you change the mode switch to

S N 'A: Run / PC Communication”

etting
o S ater the display goes back to
@] Corp e Display for setting’, the SZ

operates in accordance with new

configuration
Moves automatically Moves automatically

The display goes back to "Display for setting’  The display goes back to *Display for setting®

® Details of display for the confirmation of protection zone
You must confirm whether the protection zone is configured as intended. You must confirm
whether the SZ detects the object, such as test piece, at the boundary of protection zone.

,,,,,,,,,,,,,,, ,
From the confirmation procedure ;

Confirm
Protection
Zone

@ Moves automatically

Confirm Zone
000000
000000000
000000000

* The sequence of confirmation
(1) While you find the display for the confirmation of protection zone, you should move an object,
such as test piece, along with the boundary of the protection zone.

Obiect (ex, Test piece)

Right boundary Left boundary

Front boundary

(2) The information display lights in red if the SZ detects an object in the protection zone. On the
other hand, the information display lights in green if the SZ detects no object in the protection
zone. You can easily confirm the boundary of the protection zone because of the changing
color on the information display.

(3) The following display appears at the "display for the confirmation of protection zone" if the SZ
detects an object all over the boundary of the protection zone. The display changes to the
"display for acceptance” if you press @ at this moment.

Press Down'w The segment will be inverted if the SZ detects

an object on this boundary

You can find that there are some segments that are not inverted on the boundary unless the SZ
detects an object all over the boundary of the protection zone. If you press in this situation, the
following display appears, and then the display goes back to the "display for the confirmation of
protection zone".

Confirmation

o
Completed




Model

SZ-018
(1) @@

< Nomenclature >
(1) Basic designation: SZ

(2) Number of banks
(3) Type identification

One-digit or two-digit numbers.
S : Simple function type

M : Multi-function type

V : Multi-bank type

D : Communication type

Specifications

Model

SZ-01S ‘ SZ-04M ‘ S$Z-16V/SZ-16D

Minimum detectable object size

Diameter 30, 40, 50, 70, 150 mm (depends on the setting)
Reflectance 1.8% min., Speed 1.6 m/s max.

!
Detectable angle 270° (-45° to 225°) & 1
£ 9l 2
General scan cycle 60 ms (2 scans) to 480 ms (16 scans) \+/ \ J__-‘_“ -
Responsetime | (Scan cycle A) o1 LTOAL 9 24 -
ON to OFF] 100 nit: mm
( ) Specific scan cycle 66 ms (2 scans) to 528 ms (16 scans)
(Scan cycle B)
General scan cycle Sz-16D
Responsetime | (Scan cycle A) [-48.4
Response time (ON to OFF) + 125 ms —
(OFFto ON) [ Specific scan cycle P ( )+ 18.9 )‘ 1?
(Scan cycle B)
Minimum detectable 42m (-5° to 185°) 45 £659
object size: 70/150 mm 2.8 m (-45° to -5°, 185° to 225°)
Detection Minimum detectable 3.0m (-5° to 185°)
capability Mrif'e’:‘“‘(’; object size: 50 mm 2.0 m (-45° 10 -6°, 185° 0 225°)
Fz]one Minimum detectable 2.4 m (-5°to 185°)
object size: 40 mm 1.6 m (-45° to -5°, 185° to 225°) Protection zone origin
Minimum detectable 1.8 m (-5° to 185°) AXM5X08
object size: 30 mm 1.2 m (-45° to -5°, 185° to 225°) i (6.9) Depth: 9
Minimum detectable 10.0 m (-5° to185°) (286) |
object size: 70/150 mm 7.0 m (-45° to -5°, 185° to 225°)
Maximum Minimum detectable 7.5m (-5° to 185°)
warning object size: 50 mm 5.0 m (-45° to -5°, 185° to 225°) 1
zone™ (non [ Minimum detectable 6.0m (5° to 1857 Protection plane ‘15 9
safety-related) | object size: 40 mm 4.0 m (-45° to -5°, 185° to 225°) R i 100.8
Minimum detectable 4.5m (-5° to 185°) 60
object size: 30 mm 3.0 m (-45° to -5°, 185° to 225°) \+/ J /ﬁﬁi 242
Additional safety distance 100 mm T ft, 4 i
Type, wavelength Infrared laser diode, 905 nm —91 —HA 12Lg9 (ZJnit' mm)
——100—— 104 — :

Light source

Laser class

Class 1 IEC / EN 60825-1
Class 1 CFR 21 1040.10, 1040.11 (Laser Notice)
Class 1JIS C6802

Rating

Power voltage

24V DC +10% (Ripple P-P 10% or less): When using a converter
power supply
24V DC +20%/-30%: When using a battery

Power consumption

Max. 9.5 W (without load) | Max. 9.5 W (without load) | Max. 10.5 W (without load)
Max. 39W (with load) Max. S0W (with load) Max. 43W (with load)

PNP or NPN (Selectable according to the connector cable)

Output
P 2 outputs ‘ 4 outputs ‘ 2 outputs :
Max. load it 500 mA :
lax. load curren m. %4 5 424V
0SSD output Residual voltage (during ON) Max. 2.5 V (with a cable length of 5 m) J :
P OFF-state voltage Max. 2.0 V (with a cable length of 5 m) 7{’
Leakage current Max. 1 mA™
Max. capacitive load 2.2 pF (with a load resistance of 100 Q) . . :
: : Main Main :
Load wiring resistance Max. 2.5 Q circuit circuit H
»——O0 Output
oot ‘ a4k ormput 1) | 44 ;QA(tor Zygum 1, | 44 k(; gor I:gut 1 : Outpi
(safety-related) | '"PUtresistance 2.2k (for Input 2) . 4 and 5) and 3o 10) i
: 2.2kQ (for Input 2and 6) | 2.2 kQ (for Input 2)
PNP / NPN totem-pole output
Non Output type ! o P oV
safety-related 2 outputs ‘ 6 outputs ‘ 4 outputs
output (AUX Max. load current S0 mA
output) Residual voltage (during ON) Max. 2.5 V (with a cable length of 5 m)
T Can be connected o - B AUX output circuit (Non-safety output)
the incandescent lamp
Muting lamp (AUX6 output can be assigned for the (24VDC, 110 5.5W)
output muting lamp output) ot LED larm (oad ® Common for the PNP output type cable/NPN output type cable
current 10 to 230 mA)
Communication method Full duplex
Synchronization method Start-stop
9600/19200/38400/
Baudrate 57600/125K/250k bps Main
RS-422A Data bit length 8 bit circuit
Communication Parity check None
(SZ-16D only)
Stop bit length 1 bit
Maximum number of connectable units 4 units (multi-drop link)
Transmission distance Max. 30 m
Data transfer direction LSB

Environmental

Enclosure protection

1P65 (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)

SZ main unit

S$2Z-01S/SZ-04M/SZ-16V

45°

Protection zone origin

4xM5x08
Depth: 9

Protection plane

| [
L 149 1512

Input / output circuit

B OSSD output circuit (Safety output)
® For the PNP output type cable

B Muting lamp output

® For the NPN output type cable

® Common for the PNP output type cable/NPN output type cable

i’ Storage relative humidity 35% to 95% RH
resistance Surrounding light incandescent lamp: 1500 Ix or less *
Vibration 10 to 55 Hz, 0.7 mm compound ampl\tude‘ 20 sweeps each in X,
Y, and Z directions Mai
100 m/s© (Approx. 10 G) 16 ms pulse, in X, Y, Z directions viain
Shock circuit
1,000 times each axis
) Main unit case Aluminum die casting, SPHC (Bottom)
Material
Window Polycarbonate
Cable length 30 m or less™
EMC ‘ EMS IEC61496-1, EN61496-1, UL 61496-1
‘ EMI EN55011 Class A, FCC Part15B Class A
IEC61496-1, EN61496-1, UL 61496-1 (Type 3 ESPE) H Input circuit
g‘;ﬁg’a"ﬂ IEC61496-3, EN61496-3 (Type 3 AOPDDR)
Safety IEC61508, EN61508, IEC62061, EN62061 (SIL2) ® For the PNP output type cable ® For the NPN output type cable

EN 1SO13849-1:2015 (PL d, Category 3)

UL508, UL1998

‘ +24V

14 14 0 424V
*1 20% or more reflectance is necessary for the minimum detectable object in the warning zone. H
*2 If there is a high reflective background within 1.5 m from the boundary of the protection zone, 200 mm must be added as ’]r EE ’]r
supplementary necessary distance to the protection zone in case of calculation of the minimum safety distance. Main Main :
*8 For the load current calculation of the OSSD output and the AUX output, make sure it is 1.5 A or less when using converter circuit > Input circuit > Input

power supply (or 1.0 A or less when the cable length is 25 m or more), and 1.0A or less when using a battery (or 0.5 A or
less when the cable length is 5 m or more).

*4 This also takes into account the situations when power is either off or disconnected.

*5 The wiring resistance between the OSSD output and the connected equipment (excluding the resistance of the cable) must
be 2.5 Q or less to ensure operation. However, it must be 1.0 Q or less if the load current is 300 mA or more.

*6 The SZ doesn't fulfill the requirements of IP65 degree of protection with the setting cover opened or the connector cable
unattached. In addition, the SZ-16D doesn't fulfill the requirements of IP65 degree of protection with the connector cable for

A
W

4oV

the RS-422A communication unattached .
*7 The SZ should not be installed so as to have light interference within 5" to the detection plane.
*8 It must be 10 m or less if the power is supplied by the battery.
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Troubleshooting

You can confirm the state of the SZ through the information display in case of error or alert. You should

Information on the display

Description

Countermeasure

High reflective background must not be positioned
within 1.5 m from the boundary of the protection
zone. You must remove the background itself or

. . . . . . Alert: High-reflective background
resolve the problem with the information on that display if the SZ does not operate as intended. Alert There is  high reflective background behind reduce the reflectance. Unless you can take the
_ — High the specified protection zone, which has above-mentioned countermeasures, 200 mm must
on the display Description Countermeasure ReHection ; " N be added as supplementary necessary distance
- impact to the detection capability. .
You should check the wiring tovthe protection zone in case of calculation of the
[0 "Example of wiring” (page 9) minimum safety distance.
No power supply You should check the rating of power supply to the [0 "High reflective background" (page 7)
SZ. You should check whether the power is enough You should check the signal combination of bank
Nothing in display [ "Specifications” (page 13) yaiting For The signal combination of bank inputs does | "PULS: The SZ automatically goes back to the
If you want to turn on the backlight, you should ank Inpu not meet the specification normal operation if the signal combination of bank
“Turn off backlight" has been configured. change the configuration through the SZ Cofigurator. inputs meets Fhe specification.
[ "User's Manual" [ "Bank switching function® (page 5)
The SZ may be broken You should replace the SZ. OSSD 1 Error ‘ (1) You should check the wiring on OSSD 1
This is indicated at start-up for a few seconds. | You should wait for normal operation M O.SSD 1is shorl-c\rculted tothe other 1] "Example of wiring’ (page 9)
Errorl wire, or the wiring is wrong (2) You should use the load with a surge absorber
KEYENCE The OSSD keeps the OFF-state due to (2) 0SSD 1 has a surge voltage due to function, or apply the surge protection to the
Sgéeie M eeer he detection of an error through the P You should replace the SZ unless you see "Now 055D1 E inductive load load
Seannar self-diagnosis at start-up unless you see™NOW || o 0w atier this information. rror (3) OSSD 1is influenced by the EMC (3) You should check the wiring and EMC
Loading" after this information. The SZ may be environment. environment in the surrounding
broken in this case. (4) OSSD 1 is broken. (4) You should replace the SZ
This is indicated for approx. 20 seconds X 0SSD 2 Error (1) You should check the wiring on OSSD 1.
before starting normal operation. The SZ is You should wait for starting normal operation. (1) OSSD 2 is short-circuited to the other [T "Example of wiring’ (page 9)
under loading frror2 wire, or the wiring is wrong. (2) You should use the load with a surge absorber
(1) You should reinstall the SZ so as not to have (2) OSSD 2 has a surge voltage due to function, or apply the surge protection to the
The OSSD keeps the OFF-state due to the . -
° 0SsSb2
i detection of an error through the e, o1 Cigh: merience ‘(headee‘%cnon Error ® GS5D 318 micenced by the EMC ® o should check he wiing and EMC
ow Loading self-diagnosis at start-up unless you see g "Mu[t:Ea\ ingt;erierence' (pa ep7)g ' environment. Y environment in the surroungw‘n
“Normal Operation” after this information. In ) YE should install the SZ sgags not to have the (4) OSSD 2is b}oken (4) You should replace the SZ. o
this case, (1) the SZ is in the error state of light vibration and shock exceeding the P
interference, (2) the SZ is in the error state due specification 9 OSSD 3 Error _ (1) You should check the wiring on OSSD 1.
to the strong vibration and shock, or (3) the SZ P “Speciioations' 13 (1) OSSD 3 s short-circuited to the other [ "Example of wiring" (page 9)
be broke h [ "Specifications" (page 13) wire, or the wiring is wrong (2) You should use the load with a surge absorber
may be broken n this case. (3) You should replace the SZ Error3 (2) OSSD 8 has a surge voltage due to function, or apply the surge protection to the
iting F You should perform the configuration of safety 0503 . inductive load load
%’::‘ﬂgﬁi or function through the SZ Configurator or manual (3) OSSD 3is influenced by the EMC (3) You should check the wiring and EMC
ration The configuration is not completed. configuration on the SZ. environment. environment in the surrounding.
1 "Configuring settings (page 11) (4) OSSD 3iis broken. (4) You should replace the SZ
- OSSD 4 Error (1) You should check the wiring on OSSD 1
Under (1) The (;onhgurahon ghrough the SZ (1) You §hould wait for completing the transferring (1) OSSD 4 is short-circuited to the other [0 "Example of wiring" (page 9)
Configu- anilgurator is being transferred or or initialization Errord wire, or the wiring is wrong. (2) You should use the load with a surge absorber
ration initialized (2) You should complete the AUX output test (2) OSSD 4 has a surge voltage due to function, or apply the surge protection to the
(2) AUX output test is in execution. 7 "User's Manual' 0SSD4 inductive load load.
The SZTs under normal operation Error (3) OSSD 4 is influenced by the EMC (3) You should check the wiring and EMC
P e it. environment in the surrounding.
The OSSD is in the ON-state if the display environmen
Normal lights in green, while the OSSD is in the It ::;Sfﬁhgeoe:) :2 C':snO;::tate when nothing is (4) OSSD 4 s broken. (4) You should replace the SZ
Operation OFF-state if the display lights in red. For the gee “Tmubﬁ’eshoom on the OSSD operation® You should check the wiring between OSSD and
SZ-04M, if either OSSD 1/2 or OSSD 3/4 is in (pax EB) 9 P 0SSD Overcurrent Error the load, and whel_her the load is broken or not.
the ON-state and the other OSSD is in the pag . Overcurrent ocours on any of [ "Example of wiring" (page 9)
- f y o o
OFF-state, the display lights in orange. 0SSD1 to 4. You should also check the rating/specification of
Errors | the load.
Normal Itindicates the bank number in case of 055D [ "Specifications” (page 13)
peration enabling the bank switching function. Asterisk | [J] *Bank switching function® (page 5) Over current In case of NPN out 1 i
Bank* utput type cable used, either the
(*) is the bank number. In case of NPN output type cable, the SZ with SZ or the PC should not be grounded prior to the
positive grounding is connected to the PC y
with negative grounding through the USB connection through the USB cable.
M cable The brown wire and shielded wire must be

ormal
Operation

Check Input

The OSSD is in the OFF-state due to the
check input.

[ "User's Manual*

Normal
Operation

The OSSD is in the OFF-state due to restart
delay (ON-delay)

The OSSD automatically goes to the ON-state after
the configured delay time is passed.

Reset Ready

perform the reset operation to restart the SZ
because the conditions for terminating the
interlock are met.

ON Delay [ 'Restart Delay (ON-delay)" (page 4)
wati
uting The SZ is under the Iempqrary suspension of [ "Temporary Suspension of Safety Function
safety function due to muting, override, or 3
. (Muting function)" (page 6)
suspension in teaching mode.
The SZ is under the temporary suspension of
safety function due to muting, override, or
Muting suspension in teaching mode. The OSSD is E
Detection S(\H?ﬂ the ON-state evgn ifthe SZ detectsan | L "Temporary Suspension of Safety Function
object in the protection zone or if the structure (Muting function)” (page 6)
moves exceeding the specified tolerance for
reference points monitoring function.
The SZ is under interlock condition. The SZ YYou should perform the reset operation in order to
Interlock detects an object in the protection zone or terminate the interlock condition when the SZ
that the structure moves exceeding the detects no object in the protection zone or the
specified tolerance for reference points structure on the reference points.
monitoring function [0 "Interlock’ (page 4)
YYou should perform the reset operation in order to
terminate the interlock condition.
Interlock The SZ is under interlock condition. You can [0 "Interlock’ (page 4)

For the SZ-04M, you should perform the reset
operation for OSSD 1/2 and/or OSSD 3/4
respectively in order to terminate the interlock
condition when the Mode D is applied as the
operation mode for OSSD 3/4.

Interlock
RST Readyl/2

The OSSD 1/2 is under interlock condition.
You can perform the reset operation to restart
the SZ because the conditions for terminating
the interlock are met

You should perform the reset operation for OSSD
1/2in order to terminate the interlock condition.
[ "Interlock’ (page 4)

Interlock
RST Ready3/4

The OSSD 3/4 is under interlock condition.
You can perform the reset operation to restart
the SZ because the conditions for terminating
the interlock are met.

You should perform the reset operation for OSSD
3/4 in order to terminate the interlock condition.
[ "Interlock’ (page 4)

Alert: Window pollution

Muting Lamp

connected to the AUX 6. (Disconnection,
broken, or overcurrent.) The OSSD keeps
normal operation.

Alert There is pollution or damage on the window. You should perform the cleaning according to
‘;""]“%’W. The OSSD may go to the OFF-state if you [0 "Cleaning the window" (page 16)
ollution leave this situation as it is.

Alert: Light interference

The SZ has light interference, such as
Alert incandescent lamp, fluorescent lamp, You should take a countermeasure according to
Light stroboscopic light, or photoelectric sensor. Or, | [I] 'Light interference” (page 7), [] "Mutual
Interference the SZ has mutual interference between SZs. | interference" (page 7).

The OSSD may go to the OFFstate as

unintended.

Alert: Muting lamp failure You should check the wiring between the AUX6
Alert The SZ has a problem on the muting lamp and muting lamp, and whether the muting lamp is

broken or not. You should also check the rating/
specification of muting lamp.
[J "Muting lamp output' (page 6)

Alert

AUX
Over current

Alert: AUX Overcurrent

The SZ detects an overcurrent on the AUX
output. All of AUX outputs go to the OFF-state
after the SZ detects this situation. The OSSD
keeps normal operation.

YYou should check the wiring between the AUX and
the load, and whether the loads are broken or not.
You should also check the current on AUX outputs
[0 "Specifications" (page 13)
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grounded in order to start normal operation

EDM Error for OSSD 1/2
<In case of EDM function applied>

(1) You should check the wiring on EDM

[0 "Example of wiring" (page 9)

Or, the reset input is in the ON-state at start-up

if the configuration of restart mode is "Manual".

Erroré M Egg:‘r;?gteigglzfrlﬁ(;wd tothe (2) You should check the external device. If it is

EDM Error (2) The external device connected to the broken, you should replace it

(0SSD1/2) 0SSD is broken (3) You should make an open-circuit on EDM
<In case of EDM function not applied> input with an insulation, in case of EDM
(3) EDM input is not open-circuited. function not applied
Ea’vlig);g;\fzagén applied> (1) You should check the wiring on EDM

N N [0 "Example of wiring" (page 9)
Error7 U Eﬁg;’;‘rg;igg;iﬁlﬁ?ed tothe (2) You should check the external device. If it is
. . broken, you should replace it.

EDM E

(OSSDg;g; @ ggeSerT:EzkiiVIce connected to the (3) You should make an open-circuit on EDM
<In case of EDM function not applied> input with insulation, in case of EDM function
(3) EDM input is not open-circuited. not applied.
Reset input Error for OSSD 1/2

Errors The reset input is in the OFF-state at start-up | You should check the wiring of reset input and the
even if the configuration of restart mode is configuration on restart mode.

’ésggsl%‘;m‘ "Automatic'. 0 "Interlock (page 4),

[ "Example of wiring" (page 9)

Error9

Reset Error
(0SSD3/4)

Reset input Error for OSSD 3/4

The reset input is in the OFF-state at start-up
even if the configuration of restart mode is
"Automatic’.

Or, the reset input is in the ON-state at start-up

if the configuration of restart mode is "Manual'.

You should check the wiring of reset input and the
configuration on restart mode.

[ "Interlock” (page 4),

[ "Example of wiring" (page 9)

Bank Error
(1) The signal combination of bank inputs
does not meet the specification.

(1) You should check the wiring on the signal
combination of bank inputs
(2) The bank switching should be performed

Check Point

The SZ detects no structure on the check
points within the specified tolerance when the

Errorll ! . .
rrorid (2) The bank switching was not performed during the specified bank transition time.
Bank E during the specified bank transition time. | (3) You should check the bank sequence and the
rror (3) The bank switching was not performed configuration of bank sequence monitoring.
according to the specified bank [0J "Bank switching function” (page 5),
sequence. [ "User's Manual"
You should perform cleaning according to
Window Error Ifcli:ucéia;lrr;gng‘:x;ﬁ:&jsz%gr?a)ﬂer cleanin:
Erroril Window may be polluted or damaged. v P y 9.
Window you should replace the window. In this case, you
Error should consult the nearest KEYENCE office.
Window may be broken You should replace the window. In this case, you
Or it may not be correctly positioned should consult the nearest KEYENCE office.
Errorl2 Check Point Error You should check whether the SZ or the structure

on the check points is displaced or not.

Muting_Lamp
Error

Muting lamp has a failure, such as
disconnection or break.

Error check input goes to the ON-state O "User's Manual
You should check the wiring between the AUX6
Errorl3 Muting Lamp Error (Disconnection) and muting lamp, and whether the muting lamp is.

broken or not. You should also check the rating/
specification of muting lamp.
[ "Muting lamp output" (page 6)

Errorl4

Muting_Lamp
Error

Muting Lamp Error (Overcurrent)
Muting lamp has an overcurrent exceeding
the rated current.

You should check the wiring between the AUX6
and muting lamp, and whether the muting lamp is
broken or not. You should also check the rating/
specification of muting lamp.

[ "Muting lamp output" (page 6)

Errorl5

Calibration
Error

Calibration Error

You should consult the nearest KEYENCE office.




Information on the display Description Countermeasure
MI Error
(1) An object with extremely low reflectance | (1) Remove objects with extremely low
Errorls is located close to the SZ. reflectance that are located close to the SZ
(2) The SZ unit is not detecting any diffuse (2) Place a background along the edge of the
MI Error light reflected from objects or the protection zone or take other measures so that
background. An error is generated if the the SZ can detect diffuse light reflected from
zone in which no reflection is detected the background
exceeds 60°.
System Error .
The number from 17 to 46 is assigned to the (1) You should check the wiring and EMC
asterisk (**) environment in the surrounding.
Error## (1) The SZ is under EMC environment. (@) You “shou\d take a couwlermeasure o
SYSTEM (2) The SZ has light Interference. o “k/‘lgma‘?::g?;::;ie('p(aze ;)‘7)0'
Error (3) The SZ has strong vibration or shock. o (pag
(4) The power is disconnected durin (3) You should avoid strong vibration or shock.
Comp o 9 (4) You should perform the configuration again
() The ng s broken (5) You should replace the SZ.
Communication monitoring error (only for the
Error47 SZ-16D) Enact the command communication within the set
COM Monit It will occur only when the communication communication monitoring interval, then clear the
°”§r?gr monitor function of a part of the RS-422A timer, or, stop the communication monitor function.
communication function is enabled

*1 The information display lights in green if the OSSD is in the ON-state. It lights in red if the OSSD is in the OFF-state. For the
SZ-04M, if either OSSD 1/2 or OSSD 3/4 is in the ON-state and the other OSSD is in the OFF-state, the information display
lights in orange.

Troubleshooting on the OSSD operation

Situation Description Countermeasure

You should take a countermeasure according to the
description in [J] "Light interference” (page 7).

You can check the situation of light interference through the
SZ Configurator.

Light interference may occur.

Mutual interference due to another SZ You should take a countermeasure according to the

may occur. description in [T] "Mutual interference’ (page 7).

The SZ may detect the floor or the You should adjust the SZ installation angle and position so
surrounding (background) because the | that the SZ does not detect the floor or the surrounding
SZ is installed with some inclination. (background).

The SZ detect the surroundings (background). You should
move it away from the specified protection zone.

[J "Protection zone" (page 3)

If the surroundings are high reflective background, you

The background is close to the
The OSSD goes | poundary of the specified protection
to the OFF-state | zone.

when nothing is should take into account the additional safety distance.
present in the [ "High reflective background® (page 7)
protection zone. The position of the SZ or the You should restore the position of the SZ or the surroundings
(background).
surroundings (background) has been "
‘You should perform the configuration on the protection zone
changed again

The structure on the reference points is | You should check the position of the structure on the
not present or is not located within the reference points and the tolerance. You should change the
specified tolerance configuration on the reference points, if necessary.

Laser shutdown function is activated. You should switch the bank. [T] "User's Manual*

You should perform the cleaning according to [I] “Cleaning

The SZ has a pollution on the window. the window” (page 16)

The SZ detects particles in the air, such | You should take a countermeasure that the particles in the air
as dust, spatter or moisture, do not go into the protection zone.

Troubleshooting on the USB communication

Situation Description Countermeasure
USB cable is not connected to the SZ, or | You should check the USB cable and USB port on your
is disconnected personal computer.
The power is not supplied to the SZ. You should supply the power to the SZ.
Mode switch is in the *B: Configuration | You should change the mode switch to “A: Run / PC
The USB cannot 12" Sz Communication’
be connected to You should click the "DPInst" file USB driver is installed into
the SZ. USB driver is not installed into your your personal computer."DPInst" file is located in the folder
(You cannot computer. that the SZ Configurator is installed. (C:\Program
log-in.) Files\KEYENCE\SZ Configurator\Driver\)

In case of NPN output type cable used, either the SZ or the
PC should not be grounded prior to the connection through
the USB cable.

The brown wire and shielded wire is necessary to be
grounded in order to start normal operation.

In case of NPN output type cable, the SZ
with positive grounding is connected to
the PC with negative grounding through
the USB cable.

You should check the SZ model through the "Property” in the
Sub panel. If the model mismatches, you should select
'Chage model (M)" on "File (F)" from menu bar in order to
select the correct model.

When the model cannot be changed, create a new file. From
Ye t "
oot “File (F)’ choose 'Create New File (N

The specified model in the SZ
Configurator mismatches the actual SZ
model

configuration. All configurations are not completed You should check the configuration.

The specified protection zone or
warning zone is configured beyond the
specification

‘You should check the configuration on the protection zone,
warning zone, and minimum detectable object size.

The power is not supplied to the SZ. You should supply the power to the SZ.

You should match the models between the specified one in
the SZ Configurator and the actual one before starting the
monitoring.

The specified model in the SZ ‘You should transfer the configuration if you want to monitor the

;‘;ﬁgi;"zg; Configurator mismatches the actual SZ gi:f%i:g? according to the configuration through the SZ
monitoring on the model On the other hand, you should read out the configuration in
74 the SZ if you want to monitor the SZ operation according to

the current configuration in the SZ. In this case, all setting
under configuration on the SZ Configurator is deleted

You should start monitoring after you transfer the configuration

The configuration is not completed {0 the SZ.
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Inspection and maintenance

H Inspection
You are fully responsible for performing the risk assessment on your machine application, taking into
account performing maintenance and inspections, which are critical factor for appropriate risk assessment.
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.
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 is installed and the laws, rules, regulations and standards in the
country or region in which the SZ is used/installed.
You must keep the inspection result along with the machine log.

A Danger Do not use the machine on which the SZ is installed if the SZ 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.

W Initial inspection
When the installation of the SZ is completed, the responsible personnel must check the operation of
the SZ in accordance with the checklist shown below.

(1) Pre-check for installation conditions

a

0 000 oGO 0O OO

o

a

The SZ is installed without loose fixture screws, in accordance with the specification of tightening
torque in this manual.

The machine under SZ control can stop running when the OSSD is in the OFF-state.

The SZ 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.

The SZ 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 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.

Minimum safety distance is ensured, which has been calculated according to the laws, regula-
tions, and standards of the country and region in which the SZ is installed.

The SZ is installed at a location free from light interference, for example an incandescent lamp or
a halogen lamp. [T 'Light interference" (page 7)

When two or more SZ are installed nearby, the countermeasures against mutual interference are
taken based on the description of [IJ"Mutual interference” (page 7).

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 and those devices are
used. [T]'Mutual interference" (page 7)

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
and those devices are used. [J]"Temporary Suspension of Safety Function (Override function)"
(page 6)

All conditions specified in this manual are fulfilled when enabling the suspension in teaching
mode. [TJ'Temporary Suspension of Safety Function (Suspension in teaching mode)" (page 6)
The reference points monitoring function is enabled in case of access protection. Additionally, two or
more reference points are set on one structure so as to ensure the detection of its position change.

(2) Pre-check for wiring

Q
Q

00 0 0O OO

[m]

The SZ power supply is 24 V DC, fulfilling the conditions for the power supply as specified in this
manual. See [J]"Power supply" (page 9)

For the wiring between the SZ and a safety-related part of a machine control system, both OSSD
1and 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.

The shielded wire is grounded. (0 V line is grounded in case of PNP output type cable, while
+24 V line is grounded in case of NPN output type cable.)

In case of using PNP output type cable, the OSSD is not short-circuited to +24 V, and the load is
between the OSSD and 0 V.

In case of using NPN output type cable, the OSSD is not short-circuited to 0 V, and the load is
between the OSSD and +24 V.

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 perform the following pre-check test with the test piece in order to make sure the operation
of the SZ while the machine is stopped. In this case, you should supply the power only to the SZ.
Test piece should match the minimum detectable object size you chose.

a

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 func-
tion is applied to the SZ, 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 detects the test piece at the intended detection
plane (height) while the test piece vertical to the detection plane moves in the 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 starts normal operation after power on (when "Now
Loading" is changed to "Normal Operation” on the information 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
starts normal operation after power on (when "Now Loading" is changed to "Normal Operation" on
the information 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 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 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 lights
off 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 restart
delay (ON-delay) function is applied to the SZ.

The SZ 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 detects an object in the protection
zone other than muting zone. This is only applicable if the muting function is applied.

The SZ does not go to the muted condition if the muting inputs are activated with different
sequence from the specified one. The SZ 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 mut-
ing 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 SZ does not go to the suspension in teaching mode even if the teach input and teach ready input
are activated in accordance with the specified sequence and time difference, when the SZ detects an
object in the protection zone. This is only applicable if the suspension in teaching mode is applied.
The SZ does not go to the suspension in teaching mode if the teach input is activated after the
activation of teach ready input. The SZ also does not go to the suspension in teaching mode if the
teach input and teach ready input are activated exceeding the specified time difference. This is
only applicable if the suspension in teaching mode is applied.
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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 when it goes through that space. This is only applicable if the
SZ 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 is used for the access protection (the application
where the angle of the approach exceeds +30° to the detection plane).

00D oo

(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 completely make sure that there is nobody in the hazardous zone.

Q 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, this test must be performed for the whole and
every specified protection zone.

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, this test must be performed for
the whole and every specified protection zone.

The machine (hazard) stops its operation when the power for the SZ 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.

[u] =] u]

B Daily inspection
The daily inspection for the SZ operation and the machine operation should be performed based on
the following check items.

(1) Pre-check for installation conditions

Q The SZis 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.

The SZ 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 belonging to the bank
switching function.

Q The SZ s 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.

a

(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 while the machine is stopped. In this case, you should supply the power only to the SZ.

Test piece should match the minimum detectable object size you chose.

Q 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 func-
tion is applied to the SZ, 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 detects the test piece at the intended detection
plane (height) while the test piece vertical to the detection plane moves in the protection zone.
The OSSD indicator lights in green when the SZ starts normal operation after power on (when
"Now Loading" is changed to "Normal Operation" on the information 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
starts normal operation after power on (when "Now Loading" is changed to "Normal Operation" on
the information 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 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 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 lights
off 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 restart
delay (ON-delay) function is applied to the SZ.

The SZ 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 detects an object in the protection
zone other than the muting zone. This is only applicable if the muting function is applied.

The SZ does not go to the muted condition if the muting inputs are activated with different
sequence from the specified one. The SZ does not also go to the muted condition if the muting
inputs are activated exceeding the specified time difference.

The SZ does not go to the suspension in teaching mode even if the teach input and teach ready
input are activated in accordance with the specified sequence and time difference, when the SZ
detects an object in the protection zone. This is only applicable if the suspension in teaching
mode is applied.

The protection zone can be switched according to the signal combination of bank inputs.

If there is an unprotected space between the protection zone and the protective structure, test
piece is always detected by the SZ when it goes through that space. This is only applicable if the
SZ 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 is used for the access protection (the application
where the angle of the approach exceeds +30° to the detection plane).

oo

(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 completely make sure that there is nobody in the hazardous zone.

O 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, this test must be performed for the whole and
every specified protection zone.

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, this test must be performed for
the whole and every specified protection zone.

The machine (hazard) stops its operation when the power for the SZ 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.

ooo

B Regular (periodical) 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 and on the machine on which the SZ is installed
Regular (periodical) inspection items include the following, in addition to the [I]"Daily inspection”
(page 16).

(1) Additional inspection items

Q The SZ is installed without loosing the screws for fixture, in accordance with the specification of
tightening torque in this manual.
Q The screw on the connector cable is fastened tightly to the SZ.
Q The SZ does not have any change on its position. (Safety distance is ensured, and the detection-
plane is not changed.)
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B Cleaning the window

The SZ window is a critical part of the detection system. You must clean the window
whenever there is dust or pollution on it.

You should 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.

0 OO0 OOoOoooo

The shielded wire is securely grounded.

All of 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 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 maximum muting period of time has been passed.
The override condition is terminated if the specified maximum override period of time has been
passed.

The bank error occurs if the bank is switched according to unspecified sequence in case where
the bank sequence monitoring is applied to the SZ.

NOTE % OSSD might go to the OFF-state if the window has a scratch, because the SZ falsely detects that

Weckenz;

scratch as the object approaching into the protection zone. Be sure to take care that the window
has no scratch on it.

« Be careful static electricity while cleaning because of avoiding dust collection. You should use a
cloth that will be hard to generate static electricity when rubbed on polycarbonate.

Detection capability might be decreased due to the attenuation of light if the window has a pollution.
OSSD goes to the OFF-state before the pollution on the window leads to loss of detection capability
because the SZ has a function to monitor the pollution on the window. Furthermore, OSSD might go
to the OFF-state if the window has a pollution because the SZ detects that pollution as the object
approaching into the protection zone. Be sure to keep clean on the window to avoid unnecessary
OFF-state of OSSD.

Warranties and Disclaimers

(1) KEYENCE warrants the Products to be free of defects in materials and workmanship for a period of one
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(1) year from the date of shipment. If any models or samples were shown to Buyer, such models or
samples were used merely to illustrate the general type and quality of the Products and not to represent
that the Products would necessarily conform to said models or samples. Any Products found to be
defective must be shipped to KEYENCE with all shipping costs paid by Buyer or offered to KEYENCE for
inspection and examination. Upon examination by KEYENCE, KEYENCE, at its sole option, will refund
the purchase price of, or repair or replace at no charge any Products found to be defective. This warranty
does not apply to any defects resulting from any action of Buyer, including but not limited to improper
installation, improper interfacing, improper repair, unauthorized modification, misapplication and
mishandling, such as exposure to excessive current, heat, coldness, moisture, vibration or outdoors air.
Components which wear are not warranted.

KEYENCE is pleased to offer suggestions on the use of its various Products. They are only
suggestions, and it is Buyer's responsibility to ascertain the fitness of the Products for Buyer’s
intended use. KEYENCE will not be responsible for any damages that may result from the use
of the Products.

The Products and any samples ("Products/Samples") supplied to Buyer are not to be used
internally in humans, for human transportation, as safety devices or fail-safe systems, unless
their written specifications state otherwise. Should any Products/Samples be used in such a
manner or misused in any way, KEYENCE assumes no responsibility, and additionally Buyer
will indemnify KEYENCE and hold KEYENCE harmless from any liability or damage
whatsoever arising out of any misuse of the Products/Samples.

OTHER THAN AS STATED HEREIN, THE PRODUCTS/SAMPLES ARE PROVIDED WITH NO OTHER
WARRANTIES WHATSOEVER. ALL EXPRESS, IMPLIED, AND STATUTORY WARRANTIES,
INCLUDING, WITHOUT LIMITATION, THE WARRANTIES OF

MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF
PROPRIETARY RIGHTS, ARE EXPRESSLY DISCLAIMED.

IN NO EVENT SHALL KEYENCE AND ITS AFFILIATED ENTITIES BE LIABLE TO ANY PERSON OR
ENTITY FOR ANY DIRECT, INDIRECT, INCIDENTAL, PUNITIVE, SPECIAL OR CONSEQUENTIAL
DAMAGES (INCLUDING, WITHOUT LIMITATION, ANY DAMAGES RESULTING FROM LOSS OF USE,
BUSINESS INTERRUPTION, LOSS OF INFORMATION, LOSS OR INACCURACY OF DATA, LOSS OF
PROFITS, LOSS OF SAVINGS, THE COST OF PROCUREMENT OF SUBSTITUTED GOODS,
SERVICES OR TECHNOLOGIES, OR FOR ANY MATTER ARISING OUT OF OR IN CONNECTION WITH
THE USE OR INABILITY TO USE THE PRODUCTS, EVEN IF KEYENCE OR ONE OF ITS AFFILIATED
ENTITIES WAS ADVISED OF A POSSIBLE THIRD PARTY’S CLAIM FOR DAMAGES OR ANY OTHER
CLAIM AGAINST BUYER.

In some jurisdictions, some of the foregoing warranty disclaimers or damage limitations may not apply.

BUYER'S TRANSFER OBLIGATIONS:

If the Products/Samples purchased by Buyer are to be resold or delivered to a third party, Buyer must
provide such third party with a copy of this document, all specifications, manuals, catalogs, leaflets
and written information provided to Buyer pertaining to the Products/Samples.
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Ph: +55-11-3045-4011 Ph: +91-44-4963-0900  Ph: +48 71 368 61 60 Ph: +44 (0)1908-696-900
CANADA INDONESIA ROMANIA USA

Ph: +1-905-366-7655 Ph: +62-21-2966-0120  Ph: +40 (0)269 232 808  Ph: +1-201-930-0100
CHINA ITALY SINGAPORE VIETNAM

Ph: +86-21-3357-1001 Ph: +39-02-6688220 Ph: +65-6392-1011 Ph: +84-24-3772-5555
CZECH REPUBLIC KOREA SLOVAKIA

Ph: +420 220 184 700 Ph: +82-31-789-4300 Ph: +421 (0)2 5939 6461

FRANCE MALAYSIA SLOVENIA

Ph: +33 1 56 37 78 00 Ph: +60-3-7883-2211 Ph: +386 (0)1 4701 666

GERMANY MEXICO SWITZERLAND

Ph: +49-6102-3656-0

Ph: +52-55-8850-0100

Ph: +41 (0)43 455 77 30

Specifications are subject to change without notice.
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