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SAFETY PRECAUTIONS

Carefully read this user’s manual to ensure correct operation before starting installation, wiring,
operation, maintenance, and inspection of the SafetyOne.

In this user’s manual, safety precautions are categorized in order of importance Warning and
Caution, as follows:

‘ALMkumn , , , , ,
Warning notices are used to emphasize that improper operation may cause severe personal

injury or death.

Caution . . . . . -
A Caution notices are used where inattention might cause personal injury or damage to

equipment.

Do not disassemble, repair, or modify SafetyOne. This will cause impairment of the safe
operability of SafetyOne.

Turn off the power to SafetyOne before starting installation, removing, wiring, maintenance, or
inspection. This can cause electrical shocks or fire hazard.

Before operating SafetyOne, carefully read the instruction sheet and this manual, and ensure that
the environment conforms to the requirements of SafetyOne specifications. If SafetyOne is
operated in an environment that exceeds the specifications, it causes impairment of the safe
operation of SafetyOne.

The installation, wiring, configuration, and operation of SafetyOne must be performed only by
“Safety responsible persons”. Safety responsible persons are personal who have requisite
qualification authorizing them as being capable of safely carrying out each step including the
designing, installation, operation, maintenance, and disposal of SafetyOne. Persons without
technical expertise of safety products must not use SafetyOne.

SafetyOne must be subjected to regular proof test verification that each function of SafetyOne is
performing up to the required standard.

Installation of SafetyOne must be performed according to the instructions found in the instruction
sheet and this manual. Improper installation may cause the SafetyOne to fail.

Do not use the monitor outputs or solenoid/lamp outputs as a safety outputs. When there is a
failure in SafetyOne or peripheral devices, Impairment of the safe operation of the system is
possible.

The start switch has to be placed outside the danger zone and in a safe position from which there
is good visibility for checking that no person is within the danger zone.

Do not use the start input and the external device monitor input as a safety input. When there is a
failure in SafetyOne or peripheral devices, Impairment of the safe operability of the system is
possible.

Use the SafetyOne in compliance with laws and regulations of the country in which it is being
used.

Use safety inputs and safety outputs in circuit configurations conforming to the application
according to the usage, and the safety requirements.



@ Calculate respective safety distances, taking into consideration the response time of the
SafetyOne, safety devices to be connected to the SafetyOne, and each other device that forms a
part of the system configuration.

@ Applicable safety performance is dependent on each system configuration.

@® Use a power supply that meets following required specifications:

-Conforms to the power supply rating of SafetyOne.

-Complies with the SELV/ PELYV circuit specified by EN 50178 or EN60950.

-Has the functionality or the functional equivalent of the control voltage and current of class 2
circuit, as defined in UL508 or UL1310.

-Is in compliance with safety laws and regulations relating to electrical safety, EMC, and like under
the laws and regulations of the country in which it is being used.

@® Ground the V- line (0V DC) for ground diagnosis.

@ In the case of a new configuration or modified installation, be sure to perform a check for each
input and output function.

@® Implement protective measures that personal, other than safety responsible persons operating
the SafetyOne, are unable to modify the configuration.

@® Separate SafetyOne from devices and wires which are not in accordance with class 2 circuit

requirements.



@® Do not connect devices having input and output specifications that do not satisfy the
requirements of the SafetyOne.
Refer to the following for information on the requirements of connected devices.

Connected Control Device Requirements

Device equipped with a direct opening action mechanism conforming to

Emergency stop switch IEC/ENB0947-5-5 or indicated in IEC/EN60947-5-1

Interlock switch, Device equipped with a direct opening action mechanism indicated in
limit switch IEC/EN60947-5-1
Interlock switch with lock Spring lock interlock switch with solenoid

Device conforming to regulations of the country where used and required

b S S I categories (for example, switch conforming to IEC/EN60947-1)

Enabling switch Device conforming to IEC/EN60947-5-8 (or IEC/EN60947-5-1)
Device conforming to regulations of the country where used (for example,
Solid state output device safety light curtain conforming to IEC/EN61496-1)

PNP output (See Note 1)

Non-contact interlock switch | IDEC HS7A series, IDEC HS3A serise

Safety relay Relay equipped with forced guide mechanism or conforming to EN50205

Contactor Contactor equipped with forced guide mechanism
(electromagnetic switch)

Use start switches and other devices that conform to the regulations of the

Other control devices country where used.

Device conforming to IEC/EN60947-5-2 as shown below

-3 wire transmission (dark on) photoelectric switch which has a PNP open
Muting sensor collector output.

-3 wire (normal open) proximity switch which has a PNP open collector
output.

Incandescent bulb indicator light conforming to IEC/EN60947-1 or
IEC/EN60947-5-1

Note 2: It is not possible to detect a disconnection of the muting lamp when
using an LED indicator light.

Muting lamp

Input device for two-hand | Device witch the structure conforming to 1ISO13851, and consists of
control momentary switches conforming to IEC/EN 60947-5-1 with NO/NC contacts.

@® Make sure that the end-user thoroughly understands the contents of this user’s manual.

Note 1. SafetyOne reads input data at regular intervals. Use a solid state output device that sends
output signals of the waveforms shown below. Otherwise the SafetyOne cannot process the input
signal correctly.

Applicable solid state Pulse output off cycle of 40ms or Pulse output off time of 0.5ms or
output device more and an off time of 1ms or less. | less.

Off time: Off cycle: 40ms or more Off time: 0.5ms or less
(Waveform of solid sate | 1ms or less
output)

The device may not be usable even if the above specifications are satisfied. Be sure to
thoroughly confirm operations using the actual device.



ACaution

SafetyOne is designed for installation within an enclosure. Do not install SafetyOne outside an
enclosure. Install SafetyOne in enclosure rated IP54 or higher.

Install SafetyOne in environments described in the catalog, instruction sheet, and user’s manual.
If SafetyOne is used in places where it is subjected to high temperature, high humidity,
condensation, corrosive gases, excessive vibrations, and excessive shocks then electrical shocks,
fire hazard, or malfunction may result.

Environment for using the SafetyOne is “Pollution degree 2”. Use SafetyOne in environments of
pollution degree 2 (according to IEC/EN60664-1).

Prevent SafetyOne from falling while moving or transporting otherwise damage or malfunction of
the SafetyOne may result.

Prevent metal fragments and pieces of wire from dropping inside the SafetyOne housing. Put a
cover on the SafetyOne during installation and wiring. Ingress of such fragments and chips may
cause fire hazard, damage or malfunction.

Install SafetyOne, so that there is adequate distance from the walls, heat generating bodies, and
peripherals, taking into consideration space requirements for maintenance and ventilation.

Install SafetyOne on 35mm DIN rails with BNL6 mounting clips (sold separately) on both sides of
SafetyOne.

Wire the connectors with conforming cables or ferrules.

Ground FE terminal to assure electromagnetic compatibility.

Use common 0V DC, if different power supplies are used for SafetyOne and other devices (ex.
safety light curtain).

Wire the inputs and outputs so that they are separated from power lines.

@® When overcurrent flows into output terminals, the protective function turns off the output. However,

when overcurrent status lasts long, internal protective elements will fuse. To protect the internal
elements, insert fuses of double the rated value to each terminal.

Use IEC60127 approved fuses on the power line of SafetyOne. (This is required for equipment
incorporating SafetyOne that is destined for Europe.)

When disposing of SafetyOne, handle it under the laws and regulations of the country in which it
is disposed.



BEFORE GETTING STARTED

Thank you for your purchase of the IDEC SafetyOne (Type Number FS1A-C11S).

This user’s manual describes the specifications, and the procedures for installing and operating
the SafetyOne.

Read this manual carefully before using the SafetyOne so that you have an adequate
understanding of its functions and performance.

m  About directives and standards

SafetyOne is approved for following directives and standards by TUV SUD.
1. EU directives

-Machinery Directive: Directive 2006/42/EC

2. EN standards / IEC standards / ISO standards
EN 61131-2, IEC 61508 Partl-4, EN 1SO 13849-1, IEC/EN 62061, IEC 61326-3-1

SafetyOne is approved for following directives and standards by UL.
1. UL standards

- UL 508

2. CSA standards

- CSAC22.2 No.142

SafetyOne has not undergone the type examination in accordance with Article 44-2 of the
Japanese Industrial Safety and Law. SafetyOne, therefore, cannot be used in Japan as a
"Safety Device for Press or Shearing machine" as established in Article 42 of that law.

— NOTE

e The reproduction, transfer, sale, assignment, or loan of any or a part of this manual is strictly
prohibited.

e The contents of this manual are subject to change without notice.
e Thorough measures have been taken in preparing the contents of this manual; however, in the
case you find an error or the like, please bring it to the attention of your IDEC sales

representative.
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OVERVIEW

Chapterl OVERVIEW

This chapter provides an understanding of the SafetyOne. Make efficient use of
the SafetyOne by thoroughly familiarizing yourself with its functions.

About the SafetyOne

The FS1A series of SafetyOne™ controllers provides safeguarding measures for various factory
automation equipment and systems, including robots, production machinery, semiconductor
manufacturing apparatus, food packaging machinery, and printing machinery. You can easily
configure the safety circuits by using multiple safety inputs and outputs and selecting the circuit
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(logic) built into the SafetyOne.
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OVERVIEW

Features of the SafetyOne

1-2

® You can configure safety circuits without the use of complicated external wiring or

special software, thereby greatly reducing the number of developmental man-hours
required for product certification and the training time of safety responsible persons.
You can use the DIP switches to select from 24 different types of logic circuits and set
the OFF-delay timer value to best match your application.

The SafetyOne has 16 DIP switches and an ENTER button, which can be used to set the
built-in types of logic and the delay timer values for the safety output is OFF.

You can choice logic circuit from integrated 24 types.

You can set the timer value to 0, 0.1, 0.5, 1, 2, 5, 15, or 30 seconds. You can set the stop
categoryto O or 1.

Conforms to the international safety standards IEC 61508 SIL 3 and EN ISO 13849-1 PL e
(Control category 4).

The SafetyOne can be used for functional safety standard IEC 61508 series and IEC 62061 SIL
1 to 3, which define the safety performance of machinery that uses microprocessors and
software, and for performance levels a to e of EN ISO 13849-1 and Control category B to 4 of
EN ISO 13849-1, which define safety performance of machinery control systems.

You can directly connect an emergency stop switch, interlock switch, light curtain, and
other various safety devices.

The SafetyOne provides dual channel direct opening inputs such as an emergency stop switch or
interlock switch; dual channel NO/NC inputs such as a non-contact interlock switch; and dual
channel safety inputs such as a safety light curtain or safety laser scanner. These inputs can be
enabled by selecting a certain type of logic, thereby enabling various safety devices.

The SafetyOne comes with monitor outputs and solenoid/lamp outputs, which can be
used as control signals.

With monitor outputs, you can monitor the status of the SafetyOne, including safety inputs and
outputs and error information. When connected to a PLC, the SafetyOne can be used to control
all apparatus and the entire system. The SafetyOne is also provided with solenoid/lamp outputs,
which can be used to directly control spring lock safety switches with solenoids. In logic4,
muting lamps can be connected to solenoid/lamp outputs.

Obtain detailed diagnostic information with the LED displays.

The SafetyOne has two 7-segment LED displays for displaying internal information and 30 LED
lights for displaying status. You can use these to display input and output information and to
obtain detailed diagnostic information on the status of the SafetyOne.

Control multiple safety devices (12 safety inputs and 4 safety outputs) by a single unit.
The SafetyOne has 12 safety inputs and 4 safety outputs, and it can be configured for up to 6
dual channel inputs and 2 dual channel outputs (in case of use as a single channel output, up to
4 outputs)



PRODUCT SPECIFICATIONS

Chapter2 PRODUCT SPECIFICATIONS

This chapter describes product specifications of the SafetyOne.

Parts Description
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The protective cover is open

Protective cover: The cover protects unauthorized changing of configuration switches.

Input connector: Spring clamp connector for input devices. (Crimp connector can also be used.)

w

N o o s

Output connector: Spring clamp connector for output devices and power supply.

(Crimp connector can also be used)

Timer LED: The eight Timer LEDs indicate the selected timer value.
Input/output status LED: The input LEDs indicate the state of inputs.

The output LEDs indicate the state of outputs.

SAFE-IN: Status of safe inputs, e.g. X0 ... X15
START-IN: Status of start inputs, e.g. X16, 17
SAFE-OUT: Status of safe outputs, e.g. YO ... Y3
SOLENOID-OUT: Status of solenoid outputs, e.g. Y17, 20

Logic switch: DIP switch for selecting the internal logic.

Timer switch: DIP switch for selecting the OFF-delay time for the safe output.

10.
11.

Locking ring: ring for locking the protective cover

Enter button: button for activation of parameter changes.

Logic LED: The 7-segment green LED indicates the number of logic pattern selected.
Error LED: The 7-segment red LED indicates an error in the SafetyOne and peripherals.

2-1
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PRODUCT SPECIFICATIONS

General specifications

Operating conditions

2-2

Operating temperature
(Surrounding air
temperature)

-10 to +55 °C (no freezing)

Relative operating humidity

10 to 95% (non-condensing)

Storage temperature

-40 to +70 °C (no freezing)

Relative storage humidity

10 to 95% (non-condensing)

Pollution degree

2 (IEC/EN 60664-1)

Degree of protection

IP20 (IEC/EN 60529)

Corrosion immunity

Atmosphere be free from corrosive gas

Altitude

Operation: 0 to 2,000m (0 to 6,565 feet)

Transportation: 0 to 3,000m (0 to 9,840 feet)

Vibration resistance

Vibration (IEC/EN 60068-2-6):
5 to 8.4 Hz amplitude 3.5 mm,
8.4 to 150 Hz acceleration 9.8 m/s2 (1G),
2 hours per each of XYZ axes
Bump (IEC/EN 60068-2-29):
Acceleration 98 m/s? (10G), 16ms duration, 1000 times per
each of XYZ axes

Shock resistance

147 m/s? (15G), 11 ms duration, 3 times per each of XYZ axes
(IEC/EN 60068-2-27)

Connector durability

50 times maximum

Operation strength of
configuration switches

100 operations maximum (per 1 switch)

Operation strength of
enter button

1000 operations maximum

Enclosure material

modified-Poly Phenylene Ether (m-PPE)

Weight

Approximately 330g

Life time

10 years (at 40 °C of operating temperature)

Over voltage category

Electrical conditions

Rated voltage

24V DC

Allowable voltage range

20.4V DC to 28.8V DC

Maximum power
consumption

48W (at 24V DC, all inputs and outputs are ON,
includes output loads)

Allowable momentary
power interruption

10ms minimum (at rated voltage DC)

Reaction time

ON to OFF: 40 ms maximum Notel
: 100ms maximum Note2

OFF to ON: 100 ms maximum Note3

Start-up timeNote4

6s maximum

Dielectric strength

Between live part and FE terminal: 500VAC, 1 minute

Between enclosure and FE terminal: 500VAC, 1 minute

Insulation resistance

Between live part and FE terminal: 10MQ minimum
(at 500V DC meqgger)

Between enclosure and FE terminal: 10MQ minimum
(at 500V DC megger)

Noise immunity
(Noise simulator)

DC power terminals: £1.0 kV, 50 ns to 1 ps

I/0 terminals: £2.0 kV, 50 ns to 1 ps (with coupling adapter)




PRODUCT SPECIFICATIONS

Inrush current 25A maximum
Affect of improper power Reverse polarity: No operation, no damage
supply connection Improper voltage: Permanent damage may occur

Notel. Time to shut OFF safety outputs after safety inputs are turned OFF or input monitor error
is detected (in case of OFF-delay timer is 0s). If the timer value except 0s, add the
selected OFF-delay time to this reaction time.

Note2. Time to shut OFF safety outputs after error (except input monitor error) is detected, or
configuration change is detected. This reaction time does not depend on OFF-delay
timer value.

Note3. Time to turn ON safety outputs after safety inputs are turned ON (in case of auto start).
In case of manual start, it means time turn ON safety outputs after start input is turned
ON. In case of control start, it means time to turn ON safety outputs after start input
transits from ON to OFF.

Note4. Time to change to Run state after power ON.
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PRODUCT SPECIFICATIONS

Dimensions
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Applicable standards

PRODUCT SPECIFICATIONS

Standard

Title

IEC 61508 Partl-7
: 2010

Functional safety of electrical/electronic/programmable electronic
safety-related systems

EN ISO 13849-1
: 2015

Safety of machinery -- Safety-related parts of control systems -- Part 1:
General principles for design

IEC 62061

: 2005/A2: 2015 Safety of machinery - Functional safety of safety-related electrical,
EN 62061 electronic and programmable electronic control systems

: 2005/A2: 2015

IEC 61496-1

: 2012 Safety of machinery - Electro-sensitive protective equipment - Part 1:
EN 61496-1 General requirements and tests

: 2013

!Eé\log$131-2 Programmable controllers Part 2: Equipment requirements and tests

IEC/EN 61000-6-2
: 2005

Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity for industrial environments

IEC 61000-6-4
: 2006/A1:2010
EN 61000-6-4

: 2007/A1:2011

Electromagnetic compatibility (EMC) — Part 6-4: Generic emission
standards — Residential, commercial, and light industry

IEC/EN 61326-3-1
1 2017

Electrical equipment for measurement, control and laboratory use -
EMC requirements - Part 3-1: Immunity requirements for safety-related
systems and for equipment intended to perform safety-related functions
(functional safety) - General industrial applications

1ISO13851 Safety of machinery -- Two-hand control devices -- Functional aspects
: 2002 and design principles
UL 508 Industrial control equipment

CSA C22.2 No.142

Process control equipment

2-5
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Safety performance

In the case of using safety outputs as dual channel outputs, SafetyOne can be used in a system
for control category B to 4 and performance level a to e in accordance with EN 1SO13849-1.

In the case of using safety outputs as single channel outputs, SafetyOne can be used in a
system for control category B to 3 and performance level a to d in accordance with EN
1ISO13849-1.

Average probability of failure on demand (PFD) and Probability of a dangerous failure
per hour (PFH)

In the case of using safety outputs as dual channel outputs
The following table describes PFD and PFH in the case of dual channel outputs. They are
needed for calculation of safety integrity level (SIL) which is applied to a system with SafetyOne.
In this case SafetyOne can be used in a system for SIL 1 to 3 in accordance with IEC61508.

Proof test interval [Note Q;l/eézgrgr(leanF;rc()g'zitE)il)ity of Failure Egout)r:a(llaji:i:'tly_/')of a dangerous Failure per
6 months <2.1x10°

1 year <3.6x10°%

2 years <6.7x 105 <7.1x10°

5 years < 1.6 x 104 (SIL2)

10 years <3.2x10*(SIL2)

In this case SafetyOne can be used in a system for SIL 1 to 3 in accordance with IEC/EN62061.

Proof test interval No© Probability of a dangerous Failure per Hour (PFH)

10 years <1.4x108

In the case of using safety outputs as single channel outputs
The following table describes PFD and PFH in the case of single channel outputs. They are
needed for calculation of safety integrity level (SIL) which is applied to a system with SafetyOne.
In this case SafetyOne can be used in a system for SIL 1 to 2 in accordance with IEC61508.

Proof test interval Note g‘;’eézﬁanzr?gig;ity of Failure Egoubra(g:i:t%)()f a dangerous Failure per
6 months <4.1x10°%

1 year <7.5x10°%

2 years <1.5x 104 <1.6x108

5 years < 3.6 x10*

10 years <7.0x10*

In this case SafetyOne can be used in a system for SIL 1 to 2 in accordance with IEC/EN62061.

Proof test interval Note

Probability of a dangerous Failure per Hour (PFH)

10 years

<2.0x108

Note. Refer to Maintenance and Inspection in “APPENDIX” for proof test procedure.
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Mean Time To dangerous Failure (MTTFq) and diagnostic coverage (DC)

In the case of using safety outputs as dual channel outputs
The following table describes MTTFq4 and DC in the case of dual channel outputs. They are
needed for the calculation of Performance Level (PL) which is applied to a system with
SafetyOne. In this case SafetyOne can be used in a system for PL a to e in accordance with EN

1ISO13849-1.

Mean time to dangerous failure (MTTFq)

Diagnostic Coverage (DC)

100 years

High

In the case of using safety outputs as single channel outputs
The following table describes MTTFq and DC in the case of single channel outputs. They are
needed for the calculation of Performance Level (PL) which is applied to a system with
SafetyOne. In this case SafetyOne can be used in a system for PL a to d in accordance with EN

1ISO13849-1.

Mean time to dangerous failure (MTTFq)

Diagnostic Coverage (DC)

100 years

Medium

2-7
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Safety input specifications

Drive terminal specifications (TO, T1, T2, T3, T4, T5, T6, T7, T10, T11, T12, T13, T14, T15)
Rated drive voltage Power supply voltage
Minimum drive voltage Power supply voltage — 2.0V
Number of drive terminals 14
Maximum drive current 20mA per port (at 28.8V DC) Notel
Receive terminal specifications (X0, X1, X2, X3, X4, X5, X6, X7, X10, X11, X12, X13, X14, X15)
Rated input voltage 24V DC
Input ON voltage 15.0vV DC to 28.8V DC
Input OFF voltage Open or OV DC to 5.0V DC
Number of receive terminals 14
Rated input current 10mA per port (at rated voltage)
Type of input Sink type input (for PNP output), Type 1 (EN 61131-2)
Wiring specifications
Cable lengthNote2 100m maximum (total wiring length per 1 input)
Allowable wiring resistance 300Q maximum

Notel. The drive port generates check pulses in order to diagnose input devices and internal
circuits. (Wiring and the diagnostic function are different depending on the logic
selected. See “Chapter 5 LOGIC” for details. But the basic function is same.)

Note2. For cables longer than 30m between SafetyOne and connected devices, or wiring drive
terminals and receive terminals separately, use grounded shielded cables to assure
electromagnetic compatibility.

Note3. In the common connection of several interlock switches, applicable safety performance
depends on result of risk assessment for whole of the safety configuration. Refer to
1ISO14119 for analysis the connection.

Common connection of several intedock switches

““““““““““ ]

Safety input equivalent circuit Safety input operating range
Voltage(V)

28.8

ON area

24

|1!n:)u:) |‘QUJGIU|‘

15

Trangdition area

OFF area

» Current
1 6 10 12 (mA)
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Start input specifications

Rated input voltage 24V DC

Input ON voltage 15.0vV DC to 28.8V DC

Input OFF voltage Open or OV DC to 5.0V DC

Number of start input terminals 2 (X16,17)

Input current 5mA per port (at rated voltage)

Type of input Sink type input (for PNP output), Type 1 (EN61131-2)
Cable lengthNotel 100m maximum (total wiring length per 1 input)
Allowable wiring resistance 300Q maximum

Notel. For cables longer than 30m between SafetyOne and connected devices, use grounded
shielded cables to assure electromagnetic compatibility.

Start input equivalent circuit ,?:,T
X16, X17 47kQ S =
O VWA ® N
=
QD
% 4, K it
o
, o
\V4 =
V_ —
Start input operating range
Voltage(V)
28.8
ON area
24
15
Trarisition area
5
OFF area
» Current
0.5 3 5 6 (mA)

The specifications of the start inputs changes depending on the Logic selected. See further
information in “Chapter 5 LOGIC”. But basic specifications are same.

Do not use start inputs as safety inputs. This may cause the loss of safety functions and
possible failure in the SafetyOne or peripherals.

2-9



PRODUCT SPECIFICATIONS

2-10

Safety output specifications

Output type Source output (N channel MOSFET)
Rated output voltage Power supply voltage
Minimum voltage Power supply voltage - 2.0V
Number of output terminals 4 (YO0, Y1,Y2,Y3)

: Point 500mA maximum
Maximum output current -

total 1A maximum

Leakage current 0.1mA maximum
Allowable inductive Load Notel L/R =25ms
Allowable capacitive load 1uF maximum
Cable lengthNote2 100m maximum (total wiring length per 1 output)

Notel. For protection of output circuits, protection devices such as diodes should be connected
to output circuits with inductive loads.

Note2. For cables longer than 30m between SafetyOne and connected devices, use grounded
shielded cables to assure electromagnetic compatibility.

Safety output equivalent circuit

V+
_I_

Internal % x
circuit
Logic
circuit | IEI_
—O YO~Y3

O V-

Safety outputs of the SafetyOne are semiconductor outputs. For diagnostics of the shut-off
function, the SafetyOne generates off-pulses in certain intervals when the outputs are in ON
state. The specifications of the safety outputs changes depending on the Logic selected. See
further information in “Chapter 5 LOGIC”. But basic specifications are same.

OFF interval: approx. 40ms

¢

ON

OFF

'OFF time: approx. 400 i s

\

ACaution

Check the response time of external devices so that they do not correspond to the off pulses.
Monitor and solenoid/lamp outputs do not generate off pulses.
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Monitor output specifications

Output type Source output (N channel MOSFET)
Rated output voltage Power supply voltage
Minimum output voltage Power supply voltage - 2.0V
Number of outputs 11 (Y4, Y5, Y6, Y7,Y10, Y11, Y12, Y13, Y14, Y15, Y16)
Maximum output current Point 20mA maqu]um
total 220mA maximum
Leakage current 0.1mA maximum
Cable lengthNotel 100m maximum (total wiring length per loutput)

Notel. For cables longer than 30m between SafetyOne and connected devices, use grounded
shielded cables to assure electromagnetic compatibility.

Monitor output equivalent circuit ,?:,T
©
T
V+ N
T
A7
17
Internal
circuit Logic
circuit _I
Yn

O V-

The specifications of the monitor outputs change depending on the Logic selected. See further
information in “Chapter 5 LOGIC”. But basic specifications are the same.

Do not use monitor outputs for safety related purposes. This may cause a loss of safety
functions in case of failure of the SafetyOne or peripherals.

ACaution

Use an IEC60127-approved fuse on the monitor output circuit. (This is required for equipment
incorporating SafetyOne that is destined for Europe.)
Ex. Fast-Acting fuse, Amp rating 0.125A, Voltage rating 250V
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Solenoid/Lamp output specifications

Output type

Source output (N channel MOSFET)

Rated output voltage

Power supply voltage

Minimum output voltage

Power supply voltage - 2.0V

Number of outputs

2 (Y17, Y20)

Maximum output current

point

500mA maximum

total

500mA maximum

Leakage current

0.1mA maximum

Allowable Inductive Load Notel

L/R =25ms

Cable lengthNote2

100m maximum (total wiring length per 1 output)

Notel. For protection of output circuits, protection devices such as diodes should be connected
to output circuits with inductive loads.

Note2. For cables longer than 30m between SafetyOne and connected devices, use grounded
shielded cables to assure electromagnetic compatibility.

Solenoid/lamp output equivalent circuit

Internal
circuit

E=

V+

.

=

Logic
circuit

micH
—0 Y17,Y20

The specifications of the solenoid/lamp outputs changes depending on the Logic selected. See
further information in “Chapter 5 Logic”. But basic specifications are the same.

Do not use solenoid/lamp outputs for safety related purposes. This may cause a loss of safety
functions in case of failure of the SafetyOne or peripherals.

ACaution

Use an IEC60127-approved fuse on the Solenoid/Lamp output circuit. (This is required for
incorporating SafetyOne that is destined for Europe.)
Ex. Time-Lag fuse, Amp rating 2A, Voltage rating 250V

equipment
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Logic number

The logic number of the SafetyOne is composed by a 3-digit code as following.

Example 1: LOGIC No.104

The first code “1” inidicates the type number “FS1A-C11S”.
I |

Following 2-digit code “04” indicates the state of the logic switch.
The logic LED displays this 2-digit code. But “0” is not displayed.

Ex. 1: Logic 104 Ex. 2: Logic 12A Ex. 3: Logic 108
TYPE :FS1A-C11S TYPE :FS1A-C11S TYPE :FS1A-C11S
LOGIC No.1H H ENTER Q LOGIC No.1HHE ENTER Q LOGIC No.1H H ENTER Q

/Tde TIMER ) /Tb cq TIMER ($) /Tb cq TIMER (9
12345678 0051251530, ([12345678 0051251530 12345678 0151251530
ERRGERER GRRRERRR RgRagREn GEREEERR REENREEEG GERREEAER

LOGIC ERROR LOGIC ERROR LOGIC ERROR

@)
>
]
s
S
]
=
N

“0” is not displayed. Alternating display “0” is not displayed.
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Indicators
W @ (3.
A} .
LOGC ERROR  |i[ 8 {1] a ﬁ 5 51515)\: (1) Logic LED (green)
\ I
e T TMRE (2) E.rror LED (red)
| DO g aur|) (3) Timer LED (green)
1
v De b Do Dvi (4) Input/Output status LED (orange)
' Ox4 Oxs Oy2 Oy3 |,
U Oxe Oxr i - SAFE-IN
(4)i] DOxomxar SHENAD 1y - START-IN
i Ox120x130Y170Y20 | | - SAFE-OUT
T Oxua0xas |
i STARTIN : - SOLENOID-OUT
V| Oxie0xa7 '
\ 4
(1) Logic LED
Indication Status Descriptions
The selected logic is in Run or Protection state.
ON (Ex. : In case of logic 14A
“17...“8” 45A>4-5A>45..)
“A”, “b”, “C”, “d” The selected logic is in Configuration state.
Blink (Ex. : In case of logic 14A
4 >A>0OFF >4 >5A>0FF >4 >A—..)
The selected logic has Configuration error
‘E” Blink (The logic is not selected or incorrect multiple switches
are selectedNotel)
Random pattern ON/Blink Initializing (Initial state)
Blank OFF Error (Stop state)

Notel. Proper logic switch configurations are shown below.
-Select one of “1” to “8” switches.
-Select one of “1” to “4” and one of “A”, “b”, “C”, “d” switches.
Other than above selections are incorrect.

(2) Error LED

Indication Status Descriptions
“1” ON Input monitor error (Protection state)
ey Wiring error at safety inputs or error in safety input
2 ON L
circuits (Stop state)
ey Wiring error at start inputs or error in start input circuits
3 ON
(Stop state)
wp Wiring error at safety outputs or error in safety output
4 ON L
circuits (Stop state)
. Muting lamp error (disconnection) (Logic 11d only)
5 ON
(Stop state)
- Power supply error or internal power supply circuit error
6 ON
(Stop state)
- Internal error, power supply error or internal power
7 ON -
supply circuit error (Stop state)
“9” ON EMC disturbance (Stop state)
ON Configuration procedure is in progress (Configuration
HER state)
Blink Configuration is valid No©! (Configuration state)
Random ON/Blink Initializing (Initial state)
Blank OFF Normal operation (Run state)

Notel. Blinks for 1 to 5 seconds after the enter button is pressed. Releasing the button during
blinking activates the setting. The blinking LED becomes ON if the button is pressed for
more than 5 seconds, and the setting becomes invalid even after the button is released.
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(3) Timer LED

Indication Status Descriptions
0 ON No OFF-delay (safety outputs shut off immediately)
1 ON OFF-delay timer 0.1s
5 ON OFF-delay timer 0.5s
1 ON OFF-delay timer 1s
2 ON OFF-delay timer 2s
5 ON OFF-delay timer 5s
15 ON OFF-delay timer 15s
30 ON OFF-delay timer 30s
Each LED Blink Selected timer value (Configuration state)
Random ON/Blink Initializing (Initial state)
Blank OFF Timer value is not selected or SafetyOne is in the Stop
state
(@)
2
(4) Input LED: SAFE-IN (X0 ... X15), START-IN (X16, X17) 2
Indication Status Descriptions N
ON Input ON
OFF Input OFF, or SafetyOne is in the Stop or Configuration
X0 to X15 state
Input monitor error
Blink (Blink input number the error occurred, error number is
displayed at Error LED)
ON Input ON
OFF Input OFF, or SafetyOne is in the Stop or Configuration
X16, X17 state
Input monitor error
Blink (Blink input number the error occurred, error number is
displayed at Error LED)

Indicators specification of input LEDs are different depending on the selected logic.

(5) Output LED: SAFE-OUT (YO ... Y3), SOLENOID-OUT (Y17, Y20)

Indication Status Descriptions
ON Output ON
OFF Output OFF, or SafetyOne is in the Stop or Configuration
YO to Y3 state _ _ _
During OFF-delay timer operation, or output monitor error
Blink (Blink output number the error occurred, error number is
displayed in Error LED display)
ON Output ON
OFF Output OFF, or SafetyOne is in the Stop or Configuration
Y17, Y20 state ,
Output monitor error
Blink (Blink output number the error occurred, error number is
displayed in Error LED display)

2-15



PRODUCT SPECIFICATIONS

2-16

Specification of configuration switches

(3)
TYPE :FS1A-C11S
LOGIC No. 1NN ENTER Q o
/Tb Cq TIMER (8) (1) Logic switch
12345678 0451251530 (2) Timer switch

(1) HEE!EEEE HEEEEEEE @ (3) Enter button

(1) Logic switch

The logic switch is an 8-digit DIP switch for use in logic configuration. When one of “1” to "8” is
selected, or one of “1” to “4” and one of “A”, “b”, “C”, "d” are selected, the corresponding logic in
the SafetyOne is activated. See “Chapter 5 Logic” for further information of each logic. The
upper position of each digit is the ON state. Other than above selections are not valid.

(2) Timer switch

The timer switch is an 8-digit DIP switch for use in OFF-delay timer value configuration. When
one of 8 digits is selected, the delay time at shut-off operation is activated. The upper position of
each digit is ON state. Multiple switches must not be selected.

Switch (Indication) Descriptions

0 1 No OFF-delay (safety outputs shut OFF immediately)
1 2 OFF-delay timer 0.1s

5 3 OFF-delay timer 0.5s

1 4 OFF-delay timer 1s

2 5 OFF-delay timer 2s

5 6 OFF-delay timer 5s
15 7 OFF-delay timer 15s
30 8 OFF-delay timer 30s

(3) Enter button

The enter button is used to activate the configuration of logic and timer value. Error LED will
blink for 1 to 5 seconds after pressing the enter button. Releasing the button during blinking
activates the setting. The blinking LED becomes ON if the button is pressed for more than 5
seconds, and the setting becomes invalid even after the button is released.

ACaution

For setting the switches and enter button, use the configuration tool supplied with the
SafetyOne.
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Connector specifications

mlnput connector

;

1O LILTOol
QO]
/O Ol
1O Ol
O O]
1O LI Oles]
1O O
QLMW
T QLILIO ol
OOl
lOLILTO)|xe)
1O Olxg]
O L] Ol 0
xs| O L] Ofxa] E
el X
Connector type: - Spring clamp connector (30 poles)
FS9Z-CNO1 [IDEC]
(Tyco Electronics Japan type Number: 2-1871940-5)
- Crimp connector (30 poles)Notel
(Tyco Electronics Japan type Number: 2-1871946-5)
Terminal | Terminal Terminal | Terminal
Descriptions Descriptions
name No. name No.
TO Al Safety input drive terminal O X0 B1 Safety input receive terminal O
T1 A2 Safety input drive terminal 1 X1 B2 Safety input receive terminal 1
T2 A3 Safety input drive terminal 2 X2 B3 Safety input receive terminal 2
T3 A4 Safety input drive terminal 3 X3 B4 Safety input receive terminal 3
T4 A5 Safety input drive terminal 4 X4 B5 Safety input receive terminal 4
T5 A6 Safety input drive terminal 5 X5 B6 Safety input receive terminal 5
T6 A7 Safety input drive terminal 6 X6 B7 Safety input receive terminal 6
T7 A8 Safety input drive terminal 7 X7 B8 Safety input receive terminal 7
T10 A9 Safety input drive terminal 10 X10 B9 Safety input receive terminal 10
T11 A10 Safety input drive terminal 11 X11 B10 Safety input receive terminal 11
T12 All Safety input drive terminal 12 X12 B11 Safety input receive terminal 12
T13 Al12 Safety input drive terminal 13 X13 B12 Safety input receive terminal 13
T14 A13 Safety input drive terminal 14 X14 B13 Safety input receive terminal 14
T15 Al4 Safety input drive terminal 15 X15 B14 Safety input receive terminal 15
X16 A15 Start input terminal 16 X17 B15 Start input terminal 17

Notel. For detailed information of Crimp connector, consult Tyco Electronics Japan.
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mOutput connector

| Y|
Y2
Y4
| Y6
| Y|
| Ye|
| Y8
Yb
Y2
V+
| FE|

HEN H::” CICC]
OOO0000O0OO00

OO00O0O00000O0

Y1
Y3
Y5
Y7
i
Y8
Y6
Y7

V-

FE

Connector type:

- Spring Clamp connector (22 poles)

FS9Z-CNO2 [IDEC]
(Tyco Electronics Japan type No.:2-1871940-1)
- Crimp connector (22 poles) Notel
(Tyco Electronics Japan type No.: 2-1871946-1)

Terminal | Terminal Terminal | Terminal

description Description
name No. name No.
YO Al Safety output terminal O Y1 B1 Safety output terminal 1
Y2 A2 Safety output terminal 2 Y3 B2 Safety output terminal 3
Y4 A3 Monitor output terminal 4 Y5 B3 Monitor output terminal 5
Y6 A4 Monitor output terminal 6 Y7 B4 Monitor output terminal 7
Y10 A5 Monitor output terminal 10 Y11 B5 Monitor output terminal 11
Y12 A6 Monitor output terminal 12 Y13 B6 Monitor output terminal 13
Y14 A7 Monitor output terminal 14 Y15 B7 Monitor output terminal 15
Y16 A8 Monitor output terminal 16 Y17 B8 Solenoid/lamp output terminal 17
Y20 A9 Solenoid/lamp output terminal 20 | N.C B9 No connection terminal
V+ Al10 Power supply 24VDC terminal V- B10 Power supply OVDC terminal
FE All Functional Earth terminal FE B11 Functional Earth terminal

Notel. For detailed information of the Crimp type connector, consult Tyco Electronics Japan.
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INSTALLATION AND WIRING

Chapter3 INSTALLATION AND WIRING

This chapter describes methods and precautions for installing and wiring the
SafetyOne. Before starting installation and wiring, be sure to read “SAFETY
PRECAUTIONS” in the beginning of this manual and understand the
precautions described under WARNING and CAUTION.

WARNIG and CAUTION

e Turn off power to SafetyOne before starting installation, removing, wiring, maintenance, or
inspection. Failure to turn power off may cause electrical shocks or fire hazard.

e Before operating SafetyOne, carefully read the instruction sheet and this manual, and ensure
that the environment conforms to the requirements of SafetyOne specifications. If SafetyOne is
operated in an environment that exceeds the specifications, it causes impairment of the safe
operation of SafetyOne.

e. The installation, wiring, configuration, and operation of SafetyOne must be performed only by
“Safety responsible personnel”. Safety responsible personnel are personnel who have requisite
qualifications as being capable of safely carrying out each step, including designing, installation,
operation, maintenance, and disposal of SafetyOne. Personnel without technical expertise of

@)
>
]
s
S
©
=
w

safety personnel must not use SafetyOne.

e |nstallation of SafetyOne must be performed according to the instructions found in the instruction
sheet and this manual. Improper installation may cause the SafetyOne to fail.

e Use a power supply that meets following required specifications:
-Conforms to the power supply rating of SafetyOne
-Complies with the SELV/ PELV circuit specified by EN 50178 or EN60950.
-Has the functionality or the functional equivalent of the control voltage and current of a class 2
circuit, as defined in UL 508 or UL 1310.
-Is in compliance with safety laws and regulations relating to electrical safety, and EMC, under
the laws and regulations of the country in which it is being used.

e Ground the V-line (OV DC) for ground fault diagnosis.

e In the case of a new configuration or modified installation, be sure to perform a check for each
input and output function.

e Separate SafetyOne from devices and wires which are not in accordance with class 2 circuit

requirements.

ACaution

e SafetyOne is designed for installation in an enclosure. Do not install SafetyOne outside an
enclosure. Install SafetyOne in enclosure with a rating of IP54 or higher.

e Install SafetyOne in environments described in the catalog, instruction sheet, and user’s manual.
If SafetyOne is used in places where it is subjected to high temperature, high humidity,
condensation, corrosive gases, excessive vibrations, and excessive shocks, then electrical
shocks, fire hazard, or malfunction may result.
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e Environment for using the SafetyOne is “Pollution degree 2”. Use SafetyOne in environments of
pollution degree 2 (according to IEC/EN 60664-1).

e Prevent SafetyOne from falling while moving or transporting otherwise damage or malfunction of

the SafetyOne may result.

e Prevent metal fragments and pieces of wire from dropping inside the SafetyOne housing. Put a
cover on the SafetyOne during installation and wiring. Ingress of such fragments and chips may
cause fire hazard, damage or malfunction.

e Install SafetyOne, so that there is adequate spacing from walls, heat generating bodies, and
peripherals, taking into consideration space requirements for maintenance and ventilation.

e Install SafetyOne on 35mm DIN rails with BNL6 mounting clips (sold separately) on both sides of
SafetyOne.

e Perform wiring to the connectors with proper cables or ferrules.

e Ground FE terminal to assure electromagnetic compatibility (EMC)

e Use common 0V DC, if different power supplies are used for SafetyOne and other devices (ex.

safety light curtains).

e Install wiring for the inputs and outputs so that it is separated from power lines.
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Installation method

m Installation location and direction

When the SafetyOne is installed in an enclosure, confirm that installation environments meet
the product specifications. Using in environments as a described below, (over the product
specifications) may cause fire hazard, damage, or malfunction.

- SafetyOne should not be exposed to excessive dust, dirt, salt, vibration or shocks.
- Do not use SafetyOne in an area where corrosive chemicals or flammable gases are present.
- Do not use SafetyOne near induction heat sources.

Mount SafetyOne with enough space from any device as shown at Fig3.1 for maintenance and
ventilation. Do not install SafetyOne near, and especially above, any heating device or heat
source.
Use SafetyOne in surrounding air temperature, -10 to +55 °C.

Notel. Consider opening and closing of protective cover. (Min. 20mm)

Note2. Consider instllation to DIN rail and ventilation characteristic. (Approx. 20mm)

Note3. Consider distance to other devices can be heat source, such as safety relays.

(Approx. 40mm)
Note4. Consider wiring the cables connected to input/output connectors. (Approx. 80mm)

@)
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Fig. 3.1 Installation location
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Mount SafetyOne on a vertical plane as shown in Fig.3.2.
All other installation directions are not allowed.

o
m DD Uﬂ“"nﬂbnnn ( §
—f g578 8 (o¥ele
: : © OO ([ON@) Q0O oo
S ol VB u
i :
5%% =N
=] |
% E : g% kg‘ MM BNL6 mounting clip

Fig. 3.2 Correct installation direction
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Upwards

Sideways Downwards
Fig. 3.3 Incorrect installation directions
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m Installing on DIN Rails

Mount and remove SafetyOne on 35mm-wide DIN rails according to the following instructions.
Applicable DIN rail: (for example) BAA1000 (IDEC)

Mounting on DIN rail
1. Fasten DIN rail to a panel using screws.
2. With the top of SafetyOne unit facing up, as shown in Fig. 3.4, insert the groove, on the rear

of the unit, and press the unit in the direction of the arrow.
3. Use BNL6 (IDEC) mounting clips (sold separately) on both sides to prevent it from moving

sideways.

35mm-wideDIN rail
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>
]
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Clamp
Fig. 3.4 Mounting

Removing from DIN Rail

1. Insert a flat screwdriver into the slot in the clamp.

2. Pull the clamp until you hear a click, as shown in Fig. 3.5.
3. Remove SafetyOne from the bottom.

35mm-wideDIN rail

Clamp

Fig. 3.5 Removing
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Wiring method

SafetyOne has two kinds of connectors spring clamp (optional) and crimp.Notel
Notel. For detailed information of Crimp connector, consult Tyco Electronics AMP.

m Applicable connectors and mounting to SafetyOne

Applicable connectors

Type No. of pole Part No. Remarks
FS9Z-CNO1 IDEC (optional)
30
2-1871940-5 Tyco Electronics Japan
Spring clamp
FS9Z-CNO02 IDEC (optional)
22
2-1871940-1 Tyco Electronics Japan
30 2-1871946-5 Tyco Electronics Japan
Crimp
22 2-1871946-1 Tyco Electronics Japan

Locking tabs

Tool insertion slot

Wire insertion slot

Fig. 3.6 Spring clamp connector (FS9Z-CNO0*) Fig. 3.7 Crimp connector

When mounting a connector to the SafetyOne, be sure to insert the connector straight and
completely in until you hear a click or feel it click into position. To remove the connector, press
down on the locking tabs completely, and then pull out the connector. If pressing down on the
locking tabs is incomplete damage to the connector and wire may occur.

m Applicable wire and ferrule sizes for spring clamp connector

AWG#18-24 (UL1007 recommended)  Stripped length: 7.0£0.3mm
When using ferrules, specification are shown below.

Long size: 1.02mm (min.) - 1.21mm (max.) ("a” in the figure below)

Short size: 0.95mm (min.) - 1.21mm (max.) ("b” in the figure below)

Applicable wire: AWG#24 (UL1007 recommended)

Ferrule
A

ol )
2 =
a_>| L_ Terminal \Wire

Fig3.8 Applicable Ferrule
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m Wiring for spring clamp connector

Do not wire the connector while it is connected to the SafetyOne, as this can damage the
connector and the SafetyOne.

To connect the wire, use a connecting tool (Tyco Electronics Japan Type Number: 1891348-1)
or a commercially-available screwdriver. It is recommended that you use a dedicated
connecting tool to prevent any scratches or damage to the connector housing and spring. When
rewiring, use wire of the same gauge.

e Wiring with a connecting tool
1. Insert the connecting tool into the tool insertion slot on the connector at an angle until the
tool comes to a stop.

2. Insert the wire into wire insertion slot. (If there are any loose strands, twist the wire to make it

even.)

@)
>
]
s
S
©
=
w

3. With the wire pressed down, remove the connecting tool to finish. Lightly tug on the wire to
check that it is securely connected.

4. To remove the wire, press down the spring with the connecting tool, as if you are connecting
the wire, and pull out the wire.

m Wiring with a commercially-available screwdriver

Use a screwdriver with a tip width that does not exceed 2.4 mm. Be careful when wiring with a
screwdriver as this can damage the connector.

1. Insert the screwdriver into the tool insertion slot on the connector at an angle, and press
down so as to open the spring. Be careful not to insert the screwdriver with too much force, as
this can damage the connector. Do not insert the screwdriver into the wire insertion slot.

2. With the screwdriver inserted, as described in Step 1 above, insert the wire into wire insertion
slot. (If there are any loose strands, twist the wire to make it even.)

3. With the wire pressed down, remove the screwdriver to finish. Lightly tug on the wire to check
that it is securely connected.

4. To remove the wire, press down the spring with the screwdriver, as if you are connecting the

wire, and pull out the wire.
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Chapter4 BASIC OPERATIONS

This chapter describes the basic operations of SafetyOne. Make proper use of the
SafetyOne by thoroughly familiarizing yourself with basic operations and functions.

Internal states

The SafetyOne operates in five internal states, as shown in Table 4.1.
The LED display and output status for each state are shown in Table 4.2.1and 4.2.2.

Table 4.1 Internal states

State Description
Initial processing is performed immediately after power is supplied to the SafetyOne.
Initial The internal circuits are checked and the LEDs show operation confirmation (blinking)

for 6 seconds (approx)..
The SafetyOne is under normal operation. Logic processing continues without failures

R or wiring errors. (Refer to "Chapter 5 LOGIC" for details.)
A logic or OFF-delay timer value is being configured.
. . Configuration enables the logic and OFF-delay timer value. When completed, the
Configuration

SafetyOne changes to the Run state. (Refer to "Logic configuration” and "Timer
configuration” in this chapter for details.)

An input monitor error has occurred with dual channel input, EDM input, or muting
Protection input. When the problem is removed, the SafetyOne changes to Run state. (Refer to
"Canceling the Protection state” in this chapter for details.)

A failure or error has occurred with an external device or internal circuit. When the
Stop problem is removed and the power is turned on, Stop state is cleared. (Refer to
"Canceling the Stop state" in this chapter for details.)

Table 4.2.1 LED display and output status for each state
(When safety outputs are dual channel outputs)

¥ J81deyd

. . Safety Solenoid/ .
Logic Error Timer Monitor output
State output lamp output
LED LED LED
Y0...Y3 | Y17,Y20 Y4..Y13 | Y14 Y15 Y16
Initial (1) (l) (l) OoFF OoFF OoFF HoN HOoN OoFE
Run Logic # Blank Selected Value (2) (2) (2) OoFF UoFF EoN
Configuration 3) “c” 3) OoFF OoFF OoFF OoFF moN OoFF
Protection Logic # “1” Selected Value Oorr (6) OoFF (4) OoFF EoN OoFF
Hon Or
Stop Blank (5) Blank OoFF OoFF 4 moN OoFF
JoFF

Table 4.2.2 LED display and output status for each state
(When safety outputs are single channel outputs)

: . Safety .
Logic Error Timer Monitor output
State output
LED LED LED
Y0...Y3 | Y4...Y13,Y17,Y20 Y14 Y15 Y16
Initial (1) (1) (1) OoFF OokrF HOoN HOoN OoFrF
Run Logic # Blank Selected Value (2) (2) OoFF OoFF Eon
Configuration (3) “c” (3) OoFF OokrF OoFrF HOoN OoFrF
Protection Logic # “1” Selected Value Oorr (6) (4) OoFF Eon OoFF
Hon Or
Stop Blank (5) Blank OoFF 4) mon OoFF
JoFr
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(1) Random display of Initial state.

(2) Output and LED display of the selected logic.

(3) Blinking LED display of the selected logic number or the selected timer value.

(4) Pulsing display of monitor output and output LED corresponding to the input of error. Other
LEDs and monitor outputs maintain the display of Run state.

(5) Error number is displayed.

(6) Safety output with timer is turned OFF after the preset OFF-delay time.

Refer to “Chapter2 PRODUCT SPECIFICATIONS” for detail information of LED display.

ACaution

Solenoid/lamp outputs (Y17, Y20) turn ON for 1 second maximum when the state changes to
Run state. Take operation of connected components into consideration.
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Turning on the power

After the SafetyOne is turned on, it transitions to the Initial state and checks internal circuits.
SafetyOne changes to the appropriate state (in approximately 6s) according to the result of the
internal circuit check. During the Initial state, the LEDs blink to check operation.

Logic switch and timer switch are set Logic: “101” and Timer: “1 (0s)” at the factory. When
initially powering up the SafetyOne, thoroughly confirm the configuration and the operation.

Using the protective cover

eOpening and closing the protective cover
Place your finger at the bottom right of the
protective cover, and open the cover to a position
that enables you to view the configuration options.
The protective cover can be set at two opened
positions (60° or 120°). Be careful not to open the

cover beyond 120°, as this causes the cover to

separate from the body.

el ocking the protective cover

After configuration of SafetyOne and confirming,
close the protective cover. To protect the
configuration, it is recommended that the
protective cover be locked.

Use the attached marking tie or

¥ J81deyd

commercially-available wire or a similar

equipment to lock the protective cover. In case of
using commercially-available wire, use wire that
perspnnel, other than safety responsible persons
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operating the SafetyOne, are not able to modify.

(ex. ®1.0 or more metal wire)

Refer to Dimensions in “Chapter 2 PRODUCT
SPECIFICATIONS” for Detail of locking hole.

The protective cover and marking tie do not
ensure mechanical strength against strong force.
The protective cover and marking tie can be
broken with the strong force.
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Logic configuration

The SafetyOne offers 24 types of logic, and by performing the logic configuration procedure
listed below, you can enable the desired logic.

The SafetyOne can transition to the Configuration state from the Run or Protection state.
Configuration operations are disabled in the Initial and Stop states.

Once any logic is configured, it is kept in the SafetyOne even if the power is turned off.

The logic and timer settings can be configured at the same time. Confirm the configuration
methods, and configure the logic and timer properly.

The default setting of the logic switch is set to “101” at the factory. When initially powering on
the SafetyOne, thoroughly confirm the configuration and the operation.

1. Open the protective cover.

Open the cover to a position that enables you to
set the configuration operations.

Refer to "Using the protective cover" for details.

2. Select the logic switch.

; i TYPE :FSTA-CI1S
Select and operate the logic switch. Select one of LOGIC No.THE ENTER O
wqn “Q . “wq» wAgn AbCd TIMER ()
1” to “8” switches, or one of “1” to “4” and one of ma 78 0.51251530
“A’, “b’, “C”, “d” switches. When operating the FELEEE LR
i i 1 1 0151 25153
logic switch, use the attached configuration tool. LOGIC ERROR Codiene
SAFEIN  TIMER(S)
m . Bxo Xt gpee our
Ox2 Ox3 Myo WY1

Oxa Oxs My2 Wy3

When the logic configuration is changed, "C" is
displayed in the error LED display and the new

e 0 SOLENOID
. . . . . [ x10[] x11

number of the logic configuration blinks in the Dxem s sl mvao
logic LED display. AT

W X16 W x17

If any logic switch is not selected or incorrect
selection is done, "E" is displayed in the logic LED ~ Fig. 4.1 Normally switch configuration
display. and LED indication (Run state)

TYPE :FS1A-C11S TYPE :FS1A-C11
\LOGICNOJII ENTER LOGICNo.1SIIC > enten
/Tde TIMER (9) //Tde TIMER ()
/ 12345678 0151251530 123456738 0151251530
ULELELEEIRFEEEEEET] ELLLLL LRI

Configuration tool ‘

LOGIC ERROR 015125153 LO5IC ERROR 151 251530
NN RREN NN (RN
SAFEIN  TIMER(S) TIMER(S)
W0 WXL g pe our SAFE-OUT
Hx2 Hx3 Hvo HY1 3 Hyo HY1

(

Hxs Hxs Hy2 Hy3
inlei Hx6 Hx7
Blinking) SOLENOID
I X10M X11 ouT
I X120 X131 Y17 B Y20

W x4l x15

START-IN
W X16 WX17

Fig. 4.2 Logic switch is not selected
(Configuration state)

Hx: Hxs By By
Hxs HXx7
SOLENOID
X100 X11
. a -OuT
I x12/8 x13 M Y17l Y20
W x14H x15

START-IN
W x16 W x17

(Blinking)

Fig. 4.3 Logic number “107” is selected
(Configuration state)



3. Confirm the configuration and press the
enter button.

Confirm that the selected logic switch matches
the blinking logic LED, and then press the enter
button by using configuration tool.

Be sure to confirm that they match. If the switch
configuration and display do not match and you
press the enter button, unintended logic may be
activated.

Press and hold the enter button for 1 to 5s to
enable the configuration. "C" blinks in the error
LED display while you press the enter button. If
you press the enter button for less than 1s or
more than 5s, the logic is not activated.

4. Confirm that the logic is activated.

The logic LED display changes from a blinking
display to solid display, the error LED turns off,
and the selected logic is activated.

After configuring the logic, be sure to confirm that
the selected logic is activated.

5. Lock the protective cover.

Close the protective cover.

Refer to "Using the protective cover" in this
chapter for details. To protect the configuration
setting, it is recommended that the protective
cover be locked.

BASIC OPERATIONS

TYPE :FS1A-C11S
LOGIC No.1HE ENTER O

//Tde TIMER (9)
12345678 0151251530
ELLLLERLREELTITEL

LGGIC ERROR

015125
ORRRENNN]
SAFEIN  TIMER®)

B0 WXL g pe our
Hx2 Hx3s Hvo Y1

Hxs Hxs By By
Ho Hxe HXx7

(B'Inkll"lg) W x10M x11 ?0LENO|D

I X120 X13 I Y17 B Y20

W x14H x15

START-IN
W x16 Wx17

Fig. 4.4 Confirmation of logic switch
configuration and LED indication
(Configuration state)

TYPE :FS1A-C11S
LOGIC No.1H N ENTER

AbCd| TIMER ()
12345678 01512515

LAGIC ERROR 015125153
ORRRRN NN
SAFE-N  TIMER(S)
M xo Hx1

SAFE-OUT
Hx2 Hx3s Hyo @Y1

Hxs Hxs By Hys
Hxc HXx7

B xom x11 SOLENOID
W X122 X13 I Y17 W Y20

W x4l x15

START-IN
W X16 W x17

Fig. 4.5 LED indication during enter
button is valid (Configuration state)

TYPE :FS1A-C11S

LOGIC No.1HE ENTER
AbCd] TIMER

12345678 0.51251530

O
3
015125153
LOGIC ERROR g
peseseee T
SAFEAN  TIMER(S) =
Oxo Oxt N

SAFE-OUT
Ox2 Ox3s Wyo WY1

Oxa Oxs My2 Wy3
Oxe Ox7

SOLENOID
O x100J x11 ouT
[ x12[0x13 M v17 W Y20

O x1ad x15

START-IN
W X16 W Xx17

Fig. 4.6 Completion the configuration
of Logic “107 “(Run state)
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Timer configuration

SafetyOne has an OFF-delay timer function that retains safety outputs during the configured
time and after that turns OFF the safety outputs. You can use this function to configure stop
category "0" or "1". Perform the configuration procedure listed below to configure the
OFF-delay timer to one of the following eight settings, using the same procedure as that for
configuring the logic:

0,0.1,0.5,1,2,5,150r 30 s.

Configuration operations are disabled in the Initial and Stop states.

Once any timer value is configured, it is kept in the SafetyOne even if the power is turned off.
Logic and timer settings can be configured at the same time. Confirm the configuration methods,
and configure the logic and timer properly.

The timer switch is set at a default value of “1(0s)” at the factory. When initially powering on the
SafetyOne, thoroughly confirm the configuration and the operation.

1. Open the protective cover.

Open the cover to a position that enables you to
set configuration operations.

Refer to "Using the protective cover" for details.

TYPE

115 pyvrer O

2. Select the timer switch. wb
A b TIMER ($)

Select and operate a timer switch. When 1234567 6WN0.1512515%

operating a timer switch, use the configuration ‘ (LLLLLLL ‘ lekeloloLL-L:1. ‘

LOGIC ERROR 0.151 251530

ool !A!E-,N. .T‘.MER(S)
Hxo Hx1

SAFE-OUT

When the timer configuration is changed, "C" is
displayed in the error LED display and the timer
LED light that corresponds to the selected timer
configuration switch blinks.

Hx2 Hx3 Hvo BY1
Hxs Hxs Hy2 B3
W x6 WX7
B x10M x11 _S(;)JTENO‘D
I x12 [ x13 Y17 W Y20
B x14H x15

START-IN
W x16 WXx17

Fig. 4.7 Timer switch is not selected

(Configuration state)

TYPE
LOGIC No.1H N
d

AbC
12345678

:FS1A-C11S

ENTER O

TIMER (8)
015125153

EELLETEE

LOGIC ERROR

015:25
100000
SAFEAN  TIMER(S
L r
(Blinking)
— — 3

W xe WX7
SOLENOID
H x10M x11 ouT

I X120 X13 W Y17 H Y20

B x14 M x15

START-IN
W X16 Wx17

Fig. 4.8 OFF-delay timer value “2s” is

selected (Configuration state)



3. Confirm the configuration and press the
enter button.

Confirm that the selected timer switch matches
the blinking timer LED, and then press the enter
button by using the configuration tool.

Be sure to confirm that they match. If the switch
configuration and display do not match and you
press the enter button, an unintended delay timer
may be activated.

Press and hold the enter button for 1 to 5s to
activate the configuration. "C" blinks in the error
LED display while you press the enter button. If
you press the enter button for less than 1s or
more than 5s, the timer is not activated.

4. Confirm that the timer is activated.
The timer LED light changes from a blinking
display to solid display, the error LED display

turns off, and the selected timer value is activated.

After configuring the timer, be sure to confirm that
the selected timer value is activated.

5. Close and lock the protective cover.

Close the protective cover.

Refer to "Using the protective cover" for details.
To protect the configuration setting, it is
recommended that the protective cover be locked.
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12345678

TYPE :FS1A-C11S
LOGIC No.1H M ENTER
AbCd| TIMER

0151251530

FELITIEREELLTELT]

(Blinking)
b mie e s
W xe HX7

SOLENOID
B X100 X11 “ouT
I X120 x13 M Y17 Y20

W X140 x15

START-IN
W X16 W X17

Fig. 4.9 Confirmation of timer switch

configuration

and LED

indication

(Configuration state)

TYPE
LOGIC No.1HE

/Tde
12345678

:FS1A-C11S

ENTER O

TIMER (s)
01512515

LOGIC ERROR

(Blinking)

0.15% 251530
ftese0ent
crm TIMFR(S)
|

, (Blinking)
s mxo myz my3
Hx6 WX7

SOLENOID
B x10M X11 ouT
I x12 [ x13 Y17 Y20
W x4 M x15

START-IN
W X16 WX17

Fig. 4.10 LED indication during enter

button is valid (Configuration state)

12345678

TYPE :FS1A-C11S
LOGIC No.1H N ENTER O
AbCd| TIMER ®

0151251530

LOGIC ERROR

piaiang
SAFE-IN TIMER(S)
Do 00X e our
Oxe Ox3s Mvo Wv1
Ox4 Oxs My2 Wy3
Oxe CIx7

O x100d x11 _SéiII‘ENO‘D
O x1200x13 M v17 l Y20
O x4 x15

START-IN
W x16 WXx17

Fig. 4.11 Completion the configuration

of OFF-delay timer value “2s*

(Run state)

4-7
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Canceling the Protection state

SafetyOne transitions to the Protection state if a failure is detected in an external device or an
error is detected in external wiring, such as when different operations are performed between
dual channel inputs or two muting inputs, when the EDM input is OFF while the safety outputs
are transitioning from OFF to ON or the EDM input is ON while the safety outputs are
transitioning from ON to OFF by output control. In the Protection state, the safety outputs are
turned OFF and "1" is displayed in the error LED display. The Protection state can be cancelled
by the following methods.

e Cancellation by the connected control devices

eIn case of an error with the dual channel input, the Protection state is cancelled by turning OFF
the appropriate dual channel input. (For example: Press an emergency stop switch or open a
guard equipped with an interlock device.) But cancellation is not achieved during OFF-delay
operation of safety outputs.

eIn case of an error with muting input, the Protection state is cancelled by turning OFF of the
appropriate muting input. But cancellation is not achieved during OFF-delay operation of safety
outputs.

eIn case of an error with mode select input, the Protection state is cancelled by turning OFF 1 of
the appropriate 2 inputs. But the cancellation is not achieved during OFF-delay operation of
safety outputs.

eIn case of an error with the EDM input, the Protection state is cancelled by turning ON the
appropriate EDM input. When an EDM input causes an error, the corresponded safety output is
not turned ON, but the other safety output can be turned ON and after approximately 1s turned
OFF. For the relationship between EDM inputs and safety outputs, refer Table 4.3 shown below.

Table 4.3 EDM inputs and corresponded safety outputs

EDM inputs
Safety output types . o Safety outputs
(External Device Monitor inputs)
T14-X14 YO0, Y1
Dual channel outputs
T15-X15 Y2,Y3
T12-X12 YO
. T13-X13 Y1
Single channel outputs
T14-X14 Y2
T15-X15 Y3

e Cancellation by resetting power to SafetyOne

The Protection state is cancelled by restarting power to SafetyOne after removing the error
factor.

If the error factor that caused the change to the Protection state has been not removed, the unit
returns to the Protection state again.

e Cancellation by transition to Protection state
By the changing the configuration of a logic or timer switch, the state changes from Protection
state to Configuration state.
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Turn OFF the power to SafetyOne before inspection and/or connecting of the wires.

Canceling the Stop state

If the SafetyOne detects any wiring errors, abnormalities or internal circuit failure, it changes to
the Stop state and locks out operations. The Stop state can be cancelled by the following

method.

e Cancellation by removal of power to SafetyOne
The Stop state is cancelled by restarting power to SafetyOne after removing the error.

Refer "Chapter 6 TROUBLESHOOTING" for information to identify the cause that generated

the Protection state or Stop state.

¥ J81deyd




BASIC OPERATIONS

4-10



LOGIC

Chapter5 LOGIC

This chapter describes the Logics in the SafetyOne. Make proper use of the
SafetyOne by thoroughly familiarizing yourself with the basic operations and
function of each Logic.

Logic selection guide

| START |/—>

[Output [Input device 1 [input device 2 ] [input device 3 ] [ Logic No. [ Type number]
2 dual channel e |Mode selection is | _
outputs (same “lheeded - -z | 0 06 | FS1A CO1S|
operation)
.|/ [Safety light The Muting
—|Mode selection is >leurtains —lfunction of FS1A —| 004 |Fsia-cois
not needed .
are used is used
The Muting
—lfunction of FS1A —| 0 03 | FS1A-CO1S
is not used
_JNO/NC contact N N _)l 002 | FS1A—CO1S|
devices are used
Other input devices - - — 0 01 _
\ \_ "lare used |:_) - . 005 FS1A-C01S
_ |2 dual channel ) ] _|safety Tignt The Muting -[ 103
outputs (separate / Mode selection is leurtains “lunction of FS1A - 13b
. needed . FS1A-C11S
operation) are used is not used — 13C
—| 13d
_,|Other input devices — b — 103
are used - - —| 1 3A
- - - 13b | FS1A-C11S
\_ - N - 13d
Mode selection is A two—hand control
~|not needed [ “|device is used - | e | PO C”Sl
Safety light The Muting
—l]curtains —lfunction of FS1A —| 11d | FS1A-C11S
are used is used
The Muting —| 11A
—lfunction of FS1A —| 11C _
is not used — 102 FS1A-C11S
- 12C
_INO/NC contact - _}l 11b | FSIA—C11S|
devices are used
) Other input devices - - — 007 FS1A-CO1S
are used — - - 008
- — - 101
- — —| 11A
- — —| 11C
FS1A-C11S
— — —| 102
\ k - - - 12b
_J#single channel | /" _[\1ode selection is | —[5atety Tight _JThe Muting N
outputs needed curtains function of FS1A FS1A-C11S
are used is not used —| 108
—]Other input devices — - —| 104
are used — — — 1 4A
— bd b 1 4b
FS1A-C11
- = - 110 S1A-C11S
- - - 14d
- - - 108
| [Safety light The Muting
—|Mode selectionis || ]\, tains —lfunction of Fs1a || 1% |Fsia-cits
not needed .
are used is not used —| 106
—[Other input devices : : : 1 gg FS1A-C11S
\ are used

G JaydeyD
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General-purpose logic for various apparatus 0 01 * *
General-purpose logic for NO/NC contact inputs 0 02 x* * *
o> [General-purpose logic for apparatus with openings 0 03[ = * *
S |Muting function logic for apparatus with openings 0 04ff = * * *
ﬁ’ General-purpose logic for devicelzs.for which synctime 005/ * *
1: between contacts cannot be specified
@ |The logic applicable for selection
of active safety input devices 0 06} = * * *
Partial stop 1 logic for various apparatus 0 07 * *
Partial stop 2 logic for various apparatus 0 08 * *
The logic for various apparatus 1 01 * * *
The logic for apparatus with openings 1 1Al * * *
The logic for apparatus with NO/NC contact inputs 1 1bf| * * *
The logic for apparatus with openings 1 1C|| * * *
Muting function logic for apparatus with openings 1 1d]| * * * *
Partial stop logic for apparatus with openings 1 02| * * *
The logic for apparatus with a two-hand control device 1 2A( = * * *
The logic constructing an OR circuit for various apparatus 1 2bfl * * *
The logic constructing an OR circuit for apparatus with openings| 1 2C| * * *
Partial control logic for apparatus with openings 1 2d|| * * *
Partial stop logic applicable for selection
of active safety input devices 103} * * *
The logic applicable for selection
of active safety input devices 1 3A] * * * *
v |The logic constructing an OR circuit applicable for selection
—|of active safety input devices 13bf * * * * *
< [Partial stop logic applicable for selection
T
= |of active safety input devices 1.3C| * * * * *
@ |The logic applicable for selection
i : - -
of active safety input devices 1.3d] * * * * *
Partial stop logic applicable for selection
of active safety input devices 104 * * * *
Partial stop logic applicable for selection
of active safety input devices 1 4A[ * * * *
Partial stop logic applicable for selection
of active safety input devices 14bf * * * *
Partial stop logic applicable for selection
of active safety input devices 1 4C] * * * *
Partial stop logic applicable for selection 1 4dll * * % %
of active safety input devices for apparatus with openings
Partial stop logic for apparatus with openings 1 05(f = * *
Partial stop logic for apparatus with openings 1 06] * * *
Partial stop logic for various apparatus 1 07 * *
Partial stop logic applicable for selection 1 08ll * * * *
of active safety input devices for apparatus with openings
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Safety performance on each wiring of inputs and outputs

Applicable safety performance of SafetyOne depends on wiring of the inputs and outputs.
Wiring examples and achivable safety performances are shown below.

e Wiring example of dual channel safety inputs

Control category 4
MTTF, 100 years
DC high
PL e
SafetyOne
24V DC  Safety light curtain
F 24V
TO
0SsD1 %o
Dual Channel Safety
T1
oV ] | ossb2 X1
ov DC
Control category 3
MTTF, 100 years
DC Medium
PL d
SafetyOne
Emergency stop switch
24V DC
. ® 0
X0
\L Dual Channel Safety
: Tl
¢ X1
Note:
To avoid short circuit between each cable,
—Fix the cables permanently and protect against external
damage, e.g. by cable ducting, conduit.....
or 9
—Use individually shielded cables with earth connection. %
0]
o
Control category 1
MTTFd 100 years
DC None
PL c
SafetyOne
24V DC Emergency stop switch
C'yl-f TO
X0
T Dual Channel Safety
T1
X1




LOGIC
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e Wiring example of safety outputs

Control category 4
MTTF 100 years
DC high

PL e

SafetyOne

T14

X14

1L

| Yo

— Kl

| v1

| K2

External Device
M

[Eow]

Monitor

0v DC

K : Contactor
M : Motor

Control category 3
MTTFd 100 years

Note:
To avoid short circuit between each cable,
—Fix the cables permanently and protect against external

—Use individually shielded cables with earth connection.

K1

DC Medium
PL d damage, e.g. by cable ducting, conduit.....
or
SafetyOne
K1 K2 gl
~ [ T14 | YO
X14

M External Device
Monitor

E

0v DC

K1

K2

Control category 2
MTTF, 100 years

DC Medium
PL ¢
SafetyOne
K1
Ny T4 | JL [ Yo
X14

L Ext

ernal Devic
Monitor




e Wiring example of a SafetyOne and a SafetyOne

Control category 4
MTTF, 100 years

DC high
PL e
SafetyOne SafetyOne
1 2
TO
YO
I: X0 Dual Channel Safety
T1
Y1 X1

Control category 3
MTTF, 100 years

DC Medium
PL d
Note:
To avoid short circuit between each cable,
—Fix the cables permanently and protect against external
damage, e.g. by cable ducting, conduit.....
or
—Use individually shielded cables with earth connection.
SafetyOne SafetyOne
1 2
v TO
YO X0
Dual Channel Safety
T1
Y1 X1

note:

Stopping the whole system by the safety output of
SafetyOne 1 is recommended.

(In case of a short circuit between YO and external
conductors, only SafetyOne 1 detects the error.)

Applicable safety performance depends on the whole system configuration.

LOGIC
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LOGIC

Using IDEC non-contact interlock switches HS7A series

S1,2

: HS7A-DMC59** (INO+1NC Contact, with LED / without LED) or

HS7A-DMP50** (INO+2NC Contact, with LED / without LED)
S3, 4,5 : HS7A-DMC790* (2NO Contact, without LED) or
HS7A-DMP700* (2NO+1NC Contact, without LED)

LA o
......................... ™ |
281 : ;
[ I _/;/u_ Dual Channel | -
; @ : —~{  NOmC :
©WH BK :
| Xn
|
BN+
l BU Xn+1
e N
Tmel | M
™m :
183 : :
B Dual Channel :
: ? ‘ Direct Opening
L WH BK : :
\Ll : Xm
|
BN+
| BU
\4 Xm+1
LA o
........................ ™o |
85 . :
I I ~K Dual Channel .
: @ : ~ Dependent .
©WH BK :
. \Ll . Xp
: |
. BN+
. | BU
\‘4 Xp+1

Common connection of several non-contact interlock

switches noted)

Tl |
Tn | o
gy ‘ i .
; SN B rr1
T WH BK : " WH i BK :
: I | Xn
: | : | :
BN+ : BN+ :
: | BU - [ BU -
Xn+1
DT %i\_.\"l o1 ]
et |
™m |
TRa—— . gy .
: rrr o B L
WH BK :  WH E BK :
\Ll : \Ii Xm
| | :
BN+ BN+ :
| BU [ BU -
: \‘4 : : \‘4 : Xm+1

Note 1) Above illustration shows contact when actuator is present in the sensing area.

Note 2) The HS7A-DMC59** or the HS7A-DMP50** can be connected to the dual channel NO/NC inputs.

Note 3) The HS7A-DMC790* or the HS7A-DMP700* can be connected to the dual channel direct opening inputs
or dual channel dependent inputs.

Note 4) In the case of using HS7A-DMC790* or HS7A-DMP700*, safety performance depends on result of risk
assessment for whole of the safety configuration.




Note 5) Maximum number of HS7A switches for each safety input is shown below.

Dual channel dependent input

HS7A Switch With out LED With LED
Dual channel NO/NC input 20 2
Dual channel direct opening input 20 Not applicable

LOGIC

Note 6) In the common connection of several non-contact interlock switches, applicable safety performance
depends on result of risk assessment for whole of the safety configuration. Refer to 1ISO14119 for analysis

the connection.
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Logic 101: The logic for various apparatus

Overview (Logic 101)

This logic is for safety protective measures applicable to production machines and robots. Safety

outputs perform as dual channel outputs.

This logic enables the connection of 2 dual channel direct opening inputs and 4 dual channel

dependent inputs.

Safety input 5 )

: Safety input 1 s Emergency o

Satety input 2 - l . stop switch l ’
‘ 2 ‘ 2 h h

l ! ® i
System runs H
// Safety output 1 ? ......
or Safety switch —> s
Safety output 2 I
// ty p :

|

Vi

» S
™ 2 ; zjﬁ

Safety input 6

Safety input 4

Operation example (Logic 101)

Logic 101

—

—

=

Safety
output 1

Safety
output 2

Safety input 2
p Safety input 1

. Safety input 5

Safety output 1
or
Safety output 2

Safety input 3

Safety input 4 r ;

Safety input 6



LOGIC

Logic circuit (Logic 101)

Safety input 5
T10, X10,T11, X11

Safety input 6

Safety input 1
TO, X0, T1, X1

Safety input 2
T2,X2, T3, X3

Safety input 3
T4, X4, T5, X5

Safety input 4
T6, X6, T7, X7

Start input 1
X16

Start input 2
X17
External device
monitor 1
T14,X14
External device

monitor 2
T15,X15

DualChannel
DirectOpening
DualChannel
T12, X12, T13, X13 IE DirectOpening

~{" DualChannel

\L‘ Dependent

\[: DualChannel
\L‘ Dependent

\[: DualChannel
\Lr Dependent

| |.—_&
|

\[: DualChannel
T Dependent

Single Channel

Monitor

i

Self-hold
L | function circuit 1 Safety output 1
Hold Hod )
Self-hold Y1
function 0SSD
Trigger ] —[
EDM
Safety output 2
Y2
Hold
Os1 Y3
OSSD
with
\f\ [](orf delay
=2k+D— EDM

Single Channel
Monitor

Y

Heono

Control
Start

External Devic
EDM Monitor

External Devic
EDM

Monitor

@ Monitor output for safety input

i

Safety input 1
monitor

Q?

Safety input 2
monitor
Y5

IR0

Safety input 3
monitor
Y6

IR0

Safety input 4
monitor
Y7

IRo

Safety input 5
monitor
Y10

IR0

Safety input 6
monitor
Y11

IR0

e?2)

Not
@ Monitor output for safety output .SolenoidoutpL(Jt

Safety output 1

monitor Y0,Y1 Solenoid output 1

YO0,Y1 Y12 & Y17
(Notel)

Safety output 2 Y2,Y3 Solenoid output 2
Y2,Y3 2 monitor | v2¥3 | E—»Yzo

—» Y13 —_—

= S1

os1 | st |
Notel:

Note2:

In Run state, when the safety outputs are OFF and
one or more safety inputs are OFF, the solenoid
outputs turn ON.

When all safety inputs are ON, the solenoid outputs
turn OFF, even when the start input is OFF.

Safety output 2 monitor turns off
immediately independent of OFF-delay
time.

Q
>
Q
<
=
0]
=
&)
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Functions (Logic 101)

eSafety inputs: X0to X13 (TO to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and interlock switches.

Intended inputs Function
(Terminal names)
Safety input 1 Function name Dual channel dependent input
(XO0-TO, X1-T1) Symbol
Safety input 2 [QE— DggL;“dZ”QS ! ]
(X2-T2, X3-T3)
Safety input 3 Description of operation This function diagnoses the status of
(X4-T4, X5-T5) connected safety devices. This function
Safety input 4 does not diagnose the time interval of
(X6-T6, X7-T7) status transition between each input of
duplicated inputs.
Detail information Logic functions (5-313)
Intended inputs Function
(Terminal names)
Safety input 5 Function name Dual channel direct opening input
(X10-T10, X11-T11) Symbol

. Dual Channel
Safety input 6 [iﬂi:Direct Opening ]

(X12-T12, X13-T13)

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected.

Note. Use safety inputs as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. If there are unused safety inputs, connect the unused receive terminals (Xn) to the
corresponding drive terminals (Tn). If they are not connected, the SafetyOne does not turn ON
the safety outputs.

5-10



eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

LOGIC

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic Functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.

5-11
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5-12

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5

(X10-T10, X11-T11)

Safety input 6

(X12-T12, X13-T13)

Function name

Monitor input

Symbol [

Single Channel

Monitor

)

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic Functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10,
X11-T11)
Safety input 6
(X12-T12,
X13-T13)

Function name

Monitor input + Control start

Symbol

Single Channel
Monitor

J {Control
+

Control
Start

Description of

Safety outputs are started, when this function

operation becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detall Logic Functions (5-325, 5-330)

information

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.




eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic Functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.

5-13

Q
-
D
S
=1
®
@
)




eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO, X1-T1)

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output

Safety input 5

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

(Y10) (X10-T10, X11-T11)
Safety input 6 monitor output Safety input 6
(Y11) (X12-T12, X13-T13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN — CoRE DorE mon

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON Or OoFF
State monitor output 3

(Y16) OOFF HWON OOFF OOFF COFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by

operation of the start input), the solenoid output is OFF.

The solenoid outputs are not safety outputs. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.

5-15
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Wiring example (Logic 101)

In the case where 3 interlock switches, 2 interlock switches with solenoid (spring lock type), and 1 emergency
stop switch are connected.

S1, 2,3 :Interlock switch
S4,6 :Interlock switch with solenoid (spring lock type)
S5 :Emergency stop switch
S7 :Start switch
S8, 9 :Solenoid control switch
(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S4 and S6 turn on, allowing the SafetyOne to restart.)
Kl1to4 :Contactor
M1, 2 :Motor
24v DC ov DC
SafetyOne
[Vv+_] v ]
Interlock switch with solenoid S1 E l
Actuator  (spring lock type) D\: T0 | L =
: 0
<+—— Guard open i >T<l_ I E
I e
S4 s2 —
] Tj&j@ | o
120@ | 22 Ci\:_xz [v2] Pl
20 : T3 | T L IIII
U 41X51£7 ﬂ é Sss X3 Y3
HEE NS e L
: X4 Y4 ———»
® e — R B
X5 Y6 ——»
YT —»
T6 | L Yio—»
X6 Y1ll——» |To
77 | L Yi2|——» |PLC
X7 (Y13} —»
ss & ] e—
Interlock switch with solenoid \P\{% T10 | I L Y15 ——»
Actuator (spring lock type) ; _W Nl
“—— T | L B
<+—— Guard open I'X11 |
S6 2] L
11 21 — |
,,,,,,,, N FO) X12
L 3@ é T3 | TL Y17
A2(+ 4)(13
L“f{ ) Qe o [@
[~ 5o
” 429 52 Al(-) K3 K4 % el
I
Ss7
X16
X17
S9

5-16
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When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24V DC

S7
—————X16
X17

When detecting the welding of start switch
(Control start)

24V DC
S7 X16
—— ——X17

When connecting multiple emergency

stop switches in series

.  a
Y 0
~ o
— X0
: : : T1
~L — —~
X1
o o o
HOH M :
: : T12
~ ~ ~
: : X12
5 5 5 T13
~ —F —~
X13

1L
1L

o or

NOTE: Safety performance depends
on the system configuration.

When not using some inputs

LOGIC

-If there are unused safety inputs, connect the unused
receive terminals to the corresponding drive terminals.

(Refer to (1))

Tn I
I s
I

Tn+1
I: Xn+1

@

Q
-
D
S
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@
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Timing chart (Logic 101)

Example: Manual start input (X16) is used.

Safety input 1: X0

Safety input 1: X1

Monitor outputfor
safetyinput1: Y4

Startinput 1: X16
(Manual)

Safetyoutputl:
YO, Y1

Monitor outputfor
Safetyoutput1: Y12

Safetyoutput2:
Y2,Y3

Monitor outputfor
Safetyoutput2:Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:

Y16

—»

Power Safety
output
ON ©1)
note
4’ r
-

note 1

Yy

«—— Min.0.1s

<+— Max.0.1s

OFF delaytime:

Initialization

[ Max. 6s

(Safety input 2 to 6 are all ON in this chart.)

Note 1)

Input monitor error detection time is infinity.

Example: Control start input (X17) is used.

Power

ON

Safety input 1: X0

Safety
output

ON 1
(noe)4’

Safety input 1: X1

(hote 1)

Monitor outputfor
safetyinput 1: Y4

Startinput 2: X17
(Control)

A 4

@«— 0.1sto 5s

Safetyoutputl:
YO, Y1

> <4— Max.0.1s

Monitor outputfor
Safetyoutput1:Y12

Safetyoutput2:
Y2,Y3

OFF delaytime:

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output
3:Y16

—»

n

tialization

[ Max. 6s

(Safety input 2 to 6 are all ON in this chart.)

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel dependent input (X2 to X7) is infinity.
The time of dual channel direct opening input (X10 to X13) is 0.5s.
Refer to the following “Logic functions” for more details.
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Logic 11A: The logic for apparatus with openings

Overview (Logic 11A)

This logic is for using safety devices with dual channel solid state outputs, such as safety light
curtains, for safety protective measures of production machinery and robots. Safety outputs perform
as dual channel outputs.

This logic enables the connection of 2 dual channel direct opening inputs and 4 dual channel safety
inputs.

Safety input 2

B ' """ ' .I Emergency r Logic 11A
’ [ stop switch .. -
U ]
Safety input 1 9 v Safety input 3 safety switch % :
[ ' : r
V4 Safety output 1 | . :1 Safety
or Safety light . output 1
Safety output 2 curtain — . -
Y4 (PNP type) E_,-ii Safety
I . == output 2
V4 : p
. """ . | E
, Safety input 4
Safety input 5 l ‘ :
Safety input 6

Operation example (Logic 11A)

Safety input 2

I . O

' (]
] . )
System stops | safety output1 ¢ SeW INPUt3
or .

Safety output 2 .

Safety input 1
[
[

Safety input 4

Safety input 5 '

Q
>
Q
<
=
0]
=
&)

Safety input 6
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Logic circuit (Logic 11A)

Safety input 5

T10, X10, T11, X11

Safety input 6

T12,X12,T13, X13

Safety input 1
X0, X1

Safety input 2
X2,X3

Safety input 3
X4,X5

Safety input 4
X6, X7

Start input 1
X16

Start input 2
X17
External Device

monitor 1 External Devic
T14,X14 Monitor

External Device

monitor 2 External Devicﬂ
T15, X15 Monitor

@ Monitorout

DualChannel
DirectOpening
DualChannel
DirectOpening
Dual Channel Saefty

Safety output 1

R

Safety output 2
Y2

5

Solenoid output 1

Y17

Solenoid output 2

Self-hold
L function circuit 1
Hold
l — s1 Hold
Dual Channel Safety & . Self-hold
function 0SSsD
e | T
Dual Channel Safety
OSSD
' Single Channel } \ I:Of\fNic}hl
ingle Channe ela
Monitor
=2k+ EDM
Single Channel Control
( Monitor H Start
(Note2)
putforsafetyinput ~ @Monitoroutputforsafetyoutput @ Solenoidoutput
Safety input 1 Safety output 1
2 monitor monitor Y0, Y1 < 2
—» Y4
[ Y0,Y1 > Y12 [o%2
[vovi )
Safety input 2
monitor Safety output 2 Y2,Y3 O
@—»\(5 Y2,Y3 jo—nitfr (Notel) - &
= & Y13 =
. = 1
Safety input 3 0Ss1 O
Notel: Note2:

monitor
& Y6

Safety input 4
monitor
& —»Y7

Safety input 5
monitor
Y10

Safety input 6

P AbLRg:

a1

-20

monitor
& Y11

Safety output 2 monitor turns off

immediately independent of OFF-delay

time.

Y20

In Run state, when the safety outputs are OFF and

outputs turn ON.
When all safety inputs are ON, the solenoid outputs
turn OFF, even when the start input is OFF.

one or more safety inputs are OFF, the solenoid
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Functions (Logic 11A)

eSafety inputs: X0 to X13 (T10 to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and interlock switches.

Intended inputs Function

(Terminal names)

Safety input 1 Function name Dual channel safety input

(X0, X1) Symbol

Safety input 2 [ Dual Channel Safety ]

(X2, X3)

Safety input 3 Description of operation This function diagnoses the status of

(X4, X5) connected safety devices. This function

Safety input 4 diagnoses the time interval of status

(X6, X7) transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (TO to T7).

Detail information Logic functions (5-317)

Intended inputs Function

(Terminal names)

Safety input 5 Function name Dual channel direct opening input
(X10-T10, X11-T11) Symbol

Satety input S

(X12-T12, X13-T13)

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (T10 to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.
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Note. If there are unused safety inputs in safety input 1 through safety input 4, connect the unused
receive terminals (Xn) to a 24V DC power supply (V+). If they are not connected, the SafetyOne
does not turn ON the safety outputs.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 5 and
safety input 6.

Note. Use safety input 5 and safety input 6 as specified combinations, such as receive terminal (Xn)
and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. If there are unused safety inputs in safety output 5 and safety output 6, connect the unused

receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

5-21



LOGIC

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE,’fV'ﬁ
Description of This function diagnoses the
operation status of devices connected to a
target safety output.

Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.

5-22



eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0, X1)
Safety input 2
(X2, X3)
Safety input 3
(X4, X5)
Safety input 4
(X6, X7)
Safety input 5

(X10-T10, X11-T11)

Safety input 6

(X12-T12, X13-T13)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1
(X0, X1)
Safety input 2
(X2, X3)
Safety input 3
(X4, X5)
Safety input 4
(X6, X7)
Safety input 5
(X10-T10,
X11-T11)
Safety input 6
(X12-T12,
X13-T13)

Function name

Monitor input + Control start

Symbol [

Single Channel
Monitor

Control
J {Control Start ]
+

Description of
operation

Safety outputs are started, when this function
becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detail
information

Logic functions (5-325, 5-330)

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1 Function name Safety output without timer
(YO, Y1) Symbol
Hold
OSSD
|: EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 2 Function name Safety output with timer
(Y2,Y3) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output status of safety inputs in SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output

Safety input 1

When the target safety input is ON,

(Y4d) (X0, X1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the monitor
(Y5) (X2, X3) output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4, X5)

Safety input 4 monitor output Safety input 4

(Y7) (X6, X7)

Safety input 5 monitor output

Safety input 5

(Y10) (X10-T10, X11-T11)

Safety input 6 monitor output Safety input 6
(Y11) (X12-T12, X13-T13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16 ;’—J
State monitor outputs are used to output the internal state of SafetyOne. s
Intended outputs State o
(Terminal names) Initial Run Configuration | Protection Stop
State monitor output 1 =oN — CoRE DorE mon
(Y14)
State monitor output 2
(Y15) HON OOFF HON HON HON OrOoFF
State monitor output 3
(Y16) OOFF HON OOFF DOFF DOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by
operation of the start input), the solenoid output is OFF.

The solenoid outputs are not safety outputs. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 11A)

In the case where 4 safety light curtains, 1 emergency stop switch, and 1 interlock switch with solenoid (spring
lock type) are connected.

Slto4 :Safety light curtain

S5 :Emergency stop switch

S6 :Interlock switch with solenoid (spring lock type)
S7 :Start switch

S8 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S6 turn on, allowing the SafetyOne to restart.)
K1lto4 :Contactor

M1, 2 :Motor
24V DC
SafetyOne ovpc
— a
S v+ V- Fuse
Exay 70| = T
0SSD1 [—{ X0 =
T1
*j ossp2 [—1XL_| [ o]
E Eom -
0SSD1 [—] X2
=l Y2
—| | X3
lov_] 0ssD2 |—{X3_| [V
S3
24V |9 7
Inteflock switch with solenoid 0SSD1 I xa Y4|———»
Actuator  (spring lock type) ?‘; (75 | 5| ——»
b | s | Y6 |——»
<—— Guard open j 0SSD2 [—{X5 | V7
4 L >
Y10 |—»
1 |2 6 24V ] 6 Yil|— [To
D o) OSSD1 [— X6 Y12 |——» |PLC
120@ [ 22 |77 | Y13|——»
A2(+ —1° 0ssb2 —{ X7 [ Y |——
I 41&51 H s & | Y15] >
I Y16 [——»
n ‘W Ti0 | I L —
429 5 AL(-) : <10 |
[—\ﬁ T | JL
S8 X11
1] L Y17
X12
T3 | L
<13 | Y20
KL K2 Evalin 5
m@) < X14 =
T15 | I L 8
[ = = ] X15 D
57 e )
X16 ks ALy o
When not using some inputs K4
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When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24v DC

s7
o ——1{X16
X17

When detecting the welding of start switch
(Control start)

24V DC
S7 X16
— —1Xx17

5-28

When connecting multiple emergency stop switches

in series
o o A
H B A
I—\L '\L Wy T10 L
: : X10
I—\LL ~— Ti1 | L
X11
i N )
H B A
IR T12 | 1L
: : X12
I—\LL ~— T3 | L
X13

NOTE: Safety performance depends
on the system configuration.

When not using some inputs

-If there are unused safety inputs in S1 to S4,
connect the unused receive terminals to 24V DC
power supply (V+). (Refer to (1))

-If there are unused safety inputs in S5 and S6,
connect the unused receive terminals to the
corresponding drive terminals. (Refer to (2))

24V DC

Tn

(1) Tn+1
Xn+1

Xm
Tm+1
Xm+1

(@)

][]
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Timing chart (Logic 11A)

Example: Manual start input (X16) is used. Example: Control start input (X17) is used.

Power Safety Power Safety
output output
ON ON ON
notegl)> rﬁ noteﬁ’
Safety input1: X0 Safety input1: X0
note 1) ”meiﬁ «—
Safety input 1: X1 Safety input 1: X1 :
Monitor outputfor Monitor outputfor
safetyinput1:Y4 safetyinput1:Y4
» @—— Min.0.1s » 0.1sito 5s
Start input 1: X16 Start input 2: X17 Y
(Manual) (Control)
» <4+— Max.0.1s » <4— Max.0.1s
Safetyoutputl: Safetyoutputl:
YO, Y1 YO, Y1

Monitor outputfor
Safetyoutput1:Y12

Safetyoutput2:
Y2,Y3

OFFdelaytime
»

<

Monitoroutputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

—>

Initialization

[ Max. 6s

(Safety input 2 to 6 are all ON in this chart.)

Note 1)

Input monitor error detection time is 0.1s.

Monitor outputfor
Safetyoutput1:Y12

Safetyoutput2:
Y2,Y3

OFF delaytime:
< ik >

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16
—> [*— Max. 6s
Initialization

(Safety input 2 to 6 are all ON in this chart.)

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel safety input (X2 to X7) is 0.1s.
The time of dual channel direct opening input (X10 to X13) is 0.5s.
Refer to the following “Logic functions” for more details.
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Logic 11b: The logic for apparatus with NO/NC contact inputs

Overview (Logic 11b)

This logic function is for using dual channel NO/NC contact devices as safety protective measures
for semiconductor manufacturing machines and food packaging machinery. Safety outputs perform
as dual channel outputs.
This logic has 2 dual inputs for direct opening inputs and 4 dual channel inputs for NO/NC contact
devices.

ﬁ il [
Safety input 2 ’

Safety input 3 i
Safety input 1 yinp Logic 11b

[ ; . ﬁ Safety switch % -
_____ E . @ safety
|I| f —» = Moutput 1
. i —
/ Non-contact .
74 Y/ Safety output 1 Interlock switch . .. @ safety
or . "W output 2
Safety output 2 :
V4 .
Safety input 5 l ‘ : T Safety input 4 Q
Safety input 6

Operation example (Logic 11b)

Safety input 3

i
4

Safety input 1 Safety input 2 ﬁ

Safety output 1
or
Safety output 2

S || m— | By
Safety input 5 :

Safety input 6
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Logic circuit (Logic 11b)

Safety input 5
T10, X10, T11, X11

Safety input 6
T12,X12, T13, X13

Safety input 1
TO, X0, T1, X1

Safety input 2
T2, X2, T3, X3

Safety input 3
T4, X4, T5, X5

Safety input 4
T6, X6, T7, X7

Start input 1

T14,X14

@ Monitor output for safety input

Notel:

DualChannel
DirectOpening

DualChannel
DirectOpening

DualChannel

<
~

Self-hold

Safety output 2 monitor turns OFF

Safety input 4
onitor (Notel) tme.
Y7

IR0

Safety input 5
onitor
Y10

IR0

Safety input 6
onitor
Y11

IRo

When X is OFF and X ., is ON, safety input
1 monitor to safety input 4 monitor turn ON.

(n=024.6)
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immediately independent of OFF-delay

NOINC L function circuit 1 Safety output 1
Hold YO0
_//\_ DualChannel Self-hold Hold >
NT Nomwe — -[ function 0OSSsD
_+_ DualChannel Trigger ] [ EDM
™ NOINC
Safety output 2
_//I_ DualChannel Y2
™ NOMNC os1 H(EgSSD _EZ3
with
Single Channel \ I: Off delay|
Monitor
=2k+ EDM
Single Channel Control
( Monitor H Start
EDM ™ Vonior
External Devict
EDM Monitor
) ) (Note3)
@ Monitoroutputforsafetyoutput @ Solenoidoutput
Safety input 1 Safety output 1 -_. Solenoid output 1
Y4 Y0,Y1 Y12 [0
= o
Safety input 2 .
: Safety output 2 Solenoid output 2
Notel Y2,Y3 O
) monlto:( 5( ) Y2.y3 onitor  (Note2) - & Voo
= & Y13 =
- & o
Safety input 3 Os1
onitor (Notel)
& Y6 Note2: Note3:

In Run state, when the safety outputs are OFF and
one or more safety inputs are OFF, the solenoid
outputs turn ON.

When all safety inputs are ON, the solenoid outputs
turn OFF, even when the start input is OFF.



Functions (Logic 11b)

LOGIC

eSafety inputs: X0to X13 (TO to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and non-contact interlock switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(XO0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel NO/NC input

Symbol

[A Dual ]
: Channel
{ NO /NC

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-315)

Intended inputs
(Terminal names)

Function

Safety input 5
(X10-T10, X11-T11)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.
Safety check signals (pulses signals) are sent from the drive terminals (TO to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply

for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. If there are unused safety inputs, connect the unused receive terminals (Xn) to the
corresponding drive terminals (Tn) as shown in following table. If they are not connected
properly, the SafetyOne does not turn ON the safety outputs.
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5-34

Unused safety inputs Terminal names Connection
Safety input 1 X0-TO Open
X1-T1 Short
Safety input 2 X2-T2 Open
X3-T3 Short
Safety input 3 X4-T4 Open
X5-T5 Short
Safety input 4 X6-T6 Open
X7-T7 Short
Safety input 5 X10-T10 Short
X11-T11 Short
Safety input 6 X12-T12 Short
X13-T13 Short

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol .
(X15-T15) (Y2, Y3) [ EXteming'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.




eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety inputs

(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5

(X10-T10, X11-T11)

Safety input 6

(X12-T12, X13-T13)

Function Name

Monitor input

Symbol

Single Channel
Monitor

Description of
Operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail Information

Logic functions (5-325)

Intended Inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10,
X11-T11)
Safety input 6
(X12-T12,
X13-T13)

Function Name

Monitor input + Control start

Symbol [

Single Channel
Monitor

Control
Start

J {Control
+

Description of

Safety outputs are started, when this function

Operation becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detall Logic functions (5-325, 330)

Information

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output the
safety information processed by SafetyOne.
The output is turned OFF after the preset time
of the OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection

state due to input monitor error, safety output

without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.




eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO, X1-T1)

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output

Safety input 5

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

(Y10) (X10-T10, X11-T11)

Safety input 6 Monitor output Safety input 6
(Y11) (X12-T12, X13-T13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16 ;’—J
State monitor outputs are used tp output the internal state of SafetyOne. s
Intended output State o
(Terminal names) Initial Run Configuration | Protection Stop
State monitor output 1 =oN — R DorE mon
(Y14)
State monitor output 2
(Y15) HON OOFF HON HON HON OrOoFF
State monitor output 3
(Y16) OOFF HWON OOFF OOFF COFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control the solenoid in interlock switch with lock.

Intended outputs
(Terminal Names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by
operation of the start input), the solenoid output is OFF.

The solenoid outputs are not safety outputs. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 11b)

In the case where 4 non-contact interlock switches, 1 emergency stop switch, and 1 interlock switch with solenoid
(spring lock type) are connected.

S1to4 :Non-contact interlock switch

S5 :Emergency stop switch

S6 :Interlock switch with solenoid (spring lock type)
S7 :Start switch

S8 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S6 turn on, allowing the SafetyOne to restart.)
K1lto4 :Contactor

M1, 2 :Motor
24V DC SafetyOne ov DC
e —
Fuse
% v |
S1 FE
[_// o1 L 1
X0 | -
T L
I I Y0
82
// 2] I Y1
X2
Emi ¥2
L~
Interlock switch with solenoid s = <
nterlock switch with solenol — 71 L
Actuator  (spring lock type) %
Eandi Yo |—»
+— Guard pen \ 7 [
sS4 I e >
S6 51
— YT —»
115 |21 ~ o L
=31 — e ) g
129@ |22 — L L | Yi1} To K1\l
F—— Y12 ——» |PLC
A2(+ X7 EZE) \ \ \
U 414 51 s5 &2 — Y3 |—— K2
& M H Tio] L P
I d 1710 |
42528 |AL() S X10 | As
1 e Y16 |——>
e
S8 X11
S8 [ X11 |
Eraal
X12
T3 | JL Yir
X13
K1 K2 W o Y20
K3 K4 X14
T15 | L 9
L~ = E 3
s7 =3
]
X16
X17 o
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When not using the start switch When connecting multiple components in series
(Auto start)
24v DC
—71- To | JL
1»—/‘;/
X16 :
+ X0
X17 i s <
~T—{T6 ]
When not detecting the welding of start switch T
Manual start : i
( ) +—T- : :
24V DC X6
i i i T7 | L
s7 s T S N -
—————X16
X17 0o 0o
I N G N 7oy B
— X10
I—\L < i T11 | L
X11
When detecting the welding of start switch
(Control start)
I
24V DC e 3 7 )T(ﬁ
l—\? S 113 | TL
X13
S7 X16
* X17 NOTE: Safety performance depends on the
system configuration.

When not using some safety inputs

-If there are unused safety inputs in S1to S4, open
between Tn and Xn and connect Xn+1 to Tn+1.(Refer to (1))
(n=0,2 4, 6)

-If there are unused safety inputs in S5 and S6, connect the

unused receieve terminals to corresponding drive terminals.
(Refer to (2))

Tn

I
Xn
1
M Tn+1 L

Xn+1

Tm

I
(2) Tm+ | L

Xm+1

e
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Timing chart (Logic 11b)

Example: Manual start input (X16) is used. Example: Control start input (X17) is used.
Power Safety Power Safety
output output
ON ON en) ON ON
noeﬂ — nme]i> l—
Safety input 1: X0 i Safety input 1: X0
note 1) . notei)T «—
Safety input 1: X1 i Safety input 1: X1 i
Monitor outputfor Monitor outputfor
safetyinput 1: Y4 safetyinput1: Y4
—» @¢—— Min.0.1s < 0.1s...5s
Startinput 1: X16 Start input 2: X17 v
(Manual) (Control)
—» |j+—— Max.0.1s —» j&—— Max.0.1s
Safetyoutputl: Safetyoutputl:
YO, Y1 YO, Y1
Monitor outputfor Monitor outputfor
Safetyoutput1:Y12 Safetyoutput1:Y12
OFFdelaytime OFFdelaytime:

Safety output2: Safetyoutput2:
Y2,Y3 Y2,Y3
Monitor outputfor Monitor outputfor
Safetyoutput2: Y13 Safetyoutput2: Y13
Solenoid output1: Solenoid output 1:
Y17 Y17
Solenoid output2: Solenoid output2:
Y20 Y20
State monitor output 3: State monitor output 3:
Y16 Y16 0

— [*— Max. 6s - " Max.6s g

Initialization Initialization 3
(Safety input 2 to 6 are all ON in this chart.) (Safety input 2 to 6 are all ON in this chart.)

Note 1) Input monitor error detection time is 0.5s.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel NO/NC input (X2 to X7) is 0.5s.

The time of dual channel direct opening input (X10 to X13) is 0.5s.

Refer to the following “Logic functions” for more details.
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Logic 11C: The logic for apparatus with openings

Overview (Logic 11C)

LOGIC

This logic is for using safety devices with dual channel solid state outputs, such as safety light
curtains, for safety protective measures of production machinery and robots. Safety outputs perform

as dual channel outputs.

This logic enables the connection of 4 dual channel direct opening inputs and 2 dual channel safety

inputs.
Safety input 5

f Emergency l’.

stop switch Logic 11C}

'
[
¥ Safety input 1 .
[
/ Safety output 1 .l %
Safety output 2 Safety switch —|—>
Safety input 3
..... ° Safety light M m

' - Safety S C(uPrE‘IT type) j
Safety input 6 r‘ : m

Safety input 4

Operation example (Logic 11C)

-1
~1

Safety
output 1

Safety
output 2

Safety input 5 |

Safety input 1

System stops

Safety output 1

or
Safety output 2 .

Safety input 3

Safety input 6

Safety input 4
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LOGIC

Logic circuit (Logic 11C)

Safety input 3
T4, X4, T5, X5

Safety input 4
T6, X6, T7, X7

Safety input 5

DualChannel
DirectOpening
DualChannel
DirectOpening

DualChannel Self-hold
T10, X10, T11, X11 :EEDirectOpening function circuit 1 Safety output 1
. Hold YO
Safety input 6 s1 Hold
:[E DualChannel & El g v Y1
T12,X12, T13, X13 DirectOpening - function OSSD
]
Safety input 1 Trigger || EDM
Dual Channel Safety
X0, X1
Safety output 2
Safety input 2 Y2
X2, X3 Dual Channel Safety os1 || Hoid 2
OSSD
i with
Start input 1 Single Channel \ I: Off delay|
X16 Monitor
=2k+ EDM
Start input 2 :
Single Channel Control
External device
monitor 1 External Device
1414 (LE2MI woricr
External device
monitor 2 External Device|
T15,X15 Monitor
(Note2)
@ Monitor output for safety input @ Monitoroutputforsafetyoutput ~ @Solenoidoutput

Safety input 1 Safety output 1 Solenoid output 1

E@i&)r monitor O & 1
Y. . Y17
O¢ YO0,Y1 » Y12 5 -
Safety input 2 sat (Notezl) Sofenaid ,
-— monitor afety output olenoid output
& Y5 onitor 7 & Y20
— & Y13 =
Safety input 3 Os1 — ©
monitor
. Safety output 2 monitor turns OFF In Run state, when the safety outputs are OFF and
Safe_ty input 4 immediately independent of OFF-delay one or more safety inputs are OFF, the solenoid
monitor time outputs turn ON
& Y : b : .
= When all safety inputs are ON, the solenoid outputs
. turn OFF, even when the start input is OFF.
Safety input 5
monitor
& Y10
=
Safety input 6
X12 monitor
& Y11
X13 -

¢
N
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Functions (Logic 11C)

eSafety inputs: X0to X13 (T4 to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and interlock switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0, X1)
Safety input 2
(X2, X3)

Function name

Dual channel safety input

Symbol

[ Dual Channel Safety ]

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (TO to T3).

Detail information

Logic functions (5-317)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.
Safety check signals (pulses signals) are sent from the drive terminals (T4 to T13) to diagnose

connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. If there are unused safety inputs in safety input 1 and safety input 2, connect the unused receive
terminals (Xn) to a 24V DC power supply (V+). If they are not connected, the SafetyOne does
not turn ON the safety outputs.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 3 to safety

input 6.

Note. Use safety input 3 through safety input 6 as specified combinations, such as receive terminal
(Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work
correctly.

Note. If there are unused safety inputs in safety input 3 through safety input 6, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.
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LOGIC

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE,’fV'ﬁ
Description of This function diagnoses the
operation status of devices connected to a
target safety output.

Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0, X1)
Safety input 2
(X2, X3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)
Safety input 6

(X12-T12, X13-T13)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs Target safety Function

(Terminal names) inputs
(Terminal
names)

Start input 2 Safety input 1 Function name | Monitor input + Control start

(x11) (SXO’ X1) Symbol Single Channel Control

afety input 2 [ Monitor j Control Start

(X2, X3) +

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Description of
operation

Safety outputs are started, when this function
becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Safety input 5
(X10-T10,
X11-T11)
Safety input 6
(X12-T12,
X13-T13)

Detail
information

Logic functions (5-325, 330)

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.

5-47

Q
-
D
S
=1
®
@
)




LOGIC

eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1 Function name Safety output without timer
(YO, Y1) Symbol
Hold
OSSD
|: EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 2 Function name Safety output with timer
(Y2,Y3) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output without
timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned OFF after
the preset OFF-delay time.

Note. When the SafetyOne changes to the Stop state due to circuit failure or other errors, all safety
outputs (safety output 1 and safety output 2) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When the target safety input is ON,
(Y4d) (X0, X1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the monitor
(Y5) (X2, X3) output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4-T4, X5-T5)

Safety input 4 monitor output Safety input 4

(Y1) (X6-T6, X7-T7)

Safety input 5 monitor output Safety input 5

(Y10) (X10-T10, X11-T11)

Safety input 6 monitor output Safety input 6

(Y11) (X12-T12, X13-T13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16 ;’—J
State monitor outputs are used to output the internal state of SafetyOne. s
Intended outputs State o
(Terminal names) Initial Run Configuration | Protection Stop
State monitor output 1 =oN — CoRE DorE mon
(Y14)
State monitor output 2
(Y15) HON OOFF HON HON HON OrOoFF
State monitor output 3
(Y16) OOFF HON OOFF DOFF DOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by
operation of the start input), the solenoid output is OFF.

The solenoid outputs are not safety outputs. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 11C)

In the case where 2 safety light curtains 2 emergency stop switches, and 2 interlock switches with solenoid
(spring lock type) are connected.

S1,2 :Safety light curtain
S3,4 :Emergency stop switch
S5,6 :Interlock switch with solenoid (spring lock type)
S7 :Start switch
S8,9 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,

contacts 41-42 and 51-52 of S5 and S6 turn on, allowing the SafetyOne to restart.)

K1lto4 :Contactor

M1, 2 :Motor
24v D SafetyOne ovDC
B —
5 V+ V- Fuse
24v TO [Fe | T
OSSD1 [—1 X0 =
Tl
—ov_] %ossoz —xa ] ol
© [vi]
Interlock switch with solenoid 24V [ T2
Actuator spring lock type Sssorl_ha E
T3
<«+—— Gurad open F—— Y3
—10v 0ssD2 [—{X3_]
S5
11 21 S3 ‘ vzl
1% g o e
120 | 22 [ )
i T5 1
A2(+ ol Y7 |——»
“,,‘,‘,1&,5,‘, SR o & = Yio}——
f H Te ] L Yii|— |To
sl w0 S — [Viz|— |pLc
§ 71 Y13 [——»
S8 f X7 | Y14 |——»
Y15 |——»
T10 | IL Y16 |[——>
X10
T11 | T L
X11
Interlock switch with solenoid T12 | L
Actuator spring lock type; izl Y17
T13 | T L
«4+—— Gurad open i3]
Y20
s6 K1 K2 12 ]
% 21 t F X121 Q
C I Wt i K3 K4 F15 ] 2
120® | 22 ~ s =1
0]
A2(+ s7 g
H 419 51 “ X16 (4]
” 1 X17
429 5% Al(-)
S9
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When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24V DC

S7
— —— 1X16

X17

When detecting the welding of start switch
(Control start)

24V DC
s7 X16
—— ——1X17

5-52

When connecting multiple components in series

o o o
,—\E \Vi \Vi T4 | L
X4
,—\L ~ i 5 | L
X5
o o o |
H H H —
- T12
[
j X12
X13

NOTE: Safety performance depends
on the system configuration.

When not using some safety inputs

-If there are unused safety inputs in S1 and S2,
connect the unused receive terminals

to 24V DC power supply (V+). (Refer to (1))

-If there are unused safety inputs in S3 to S6,
connect the unused receive terminals

to the corresponding drive terminals. (Refer to (2))

24V DC

Tn
Xn

(1) Tn+1
Xn+1

Tm

(2),— Tm+1

Xm+1

I

o or




LOGIC

Timing chart (Logic 11C)

Example: Manual start input (X16) is used. Example: Control start input (X17) is used.

Power Safety Power Safety
output output
ON ON 1)) ON ON o)
note F— no e4> ﬁ
Safety input 1: X0 Safety input 1: X0
ote 2,1 « notegl)T -
Safety input 1: X1 Safety input 1: X1 ;
Monitor outputfor Monitoroutputfor
safetyinput 1: Y4 safetyinput1: Y4
¢—— Min.0.1s 0.1sto 5s
Start input 1: X16 Start input 2: X17 v
(Manual) (Control)
» «—— Max.0.1s » <«— Max.0.1s
Safetyoutput1: YO, Safetyoutput1:
Y1 YO, Y1
Monitor outputfor Monitoroutputfor
Safetyoutput 1: Y12 Safetyoutput1: Y12
OFF delaytime: OFF delaytime:

Safetyoutput2:Y2, Safetyoutput2:Y2,
Y3 Y3
Monitoroutputfor Monitor outputfor
Safetyoutput2: Y13 Safetyoutput2: Y13
Solenoid output 1: Solenoid output 1:
Y17 Y17
Solenoid output2: Solenoid output2:
Y20 Y20
State monitor output 3: State monitor output 3: ;_?—J
Y16 Y16 'r%,

— *— Max. 6s — [ Max.6s o

Initialization Initialization

(Safety input 2 to 6 are all ON in this chart.)

Note 1)

Input monitor error detection time is 0.1s.

(Safety input 2 to 6 are all ON in this chart.)

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel safety input (X2, X3) is 0.1s.

The time of dual channel direct opening input (X4 to X13) is 0.5s.
Refer to the following “Logic functions” for more details.
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Logic 11d: Muting function logic for apparatus with openings

Overview (Logic 11d)

The logic is for using safety devices with dual channel solid state outputs, such as safety light
curtains, and for devices with output muting signals that enable muting functions that temporarily
suspend safety functions of safety devices for safety protective measures of robots and conveyor
lines.

Safety outputs perform as dual channel outputs.

This logic enables the connection of 2 dual channel direct opening inputs and 2 dual channel safety
inputs and 2 muting signal output (PNP) devices (Ex. Muting sensor, limit switch).

Hazardous Area

Emergency r .

Safety light
Muting sensors stop switch ~
g r.

curtain

Logic 11d

@ Safety
= output 1

Safety light [ E
curtain E E —
(PNP type) — = :
(3%) 3 . Feios Safety
System runs ) Muting sensor -— : i :1 output 2
N (PNP type) ] . : x
i i = .
Work object : £ 1 Muting lamp
(3%) Make sure that the H : «T
Muting lamp intersection of optical | <
axes is within the _ '—
hazardous areas. ]

Operation example (Logic 11d)

e Safety input is temporarily suspended

Hazardous Area
System runs Muting sensor beams blocked
d Safety light curtain beams blocked

. Safety light curtain beams blocked
Muting lamp /

0
]
5}
e Safety light curtain beams blocked m
Hazardous Area
—)

o
o/
System stops H » Safety light curtain beams blocked
i

==

When installing light curtains and muting sensors, ensure safety by referring to referring to IEC TS
62046 technical documents..
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Logic circuit (Logic 11d)

Safety input 3
T10, X10, T11, X11

Safety input 4
T12,X12,T13, X13

Safety input 1
X0, X1

Muting input 1
X2,X3

X16

T14,X14

External device
monitor 2

DualChannel
DirectOpening

DualChannel
DirectOpening

Dual Channel Safety

Safety
input Muting
functionll

Muting ()

Muting

L

Qo

Dual Channel Safety

Safety
input

Muting
functionll

(o0)

Muting

Muting

Single Channel

Monitor

ikl

Single Channel
Monitor

)

Heem

\
=2k+
Contorl
Start

External Devic
DM

m

Self-hold
function circuit 1

Hoid Hold Y0
Self-hold Y1
function OSsDb
Trigger ] [ EOM
Y2
0Ss1 Hold Y3
OSSD
with
[ Off delay|
EDM

Monitor

EDM External Devic

Monitor

@ Monitor output for safety input

Safety input 1
monitor
Y4

.

Safety input 2
monitor
Y6

:

Safety input 3
monitor
Y10

:

Safety input 4
monitor
Y11

:

@ Monitor output for muting input

Muting input 1
monitor

Y5

:

Muting input 2
monitor
Y7

Hb
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@ Monitor outputfor safety output

Safety output 1
monitor

> Y12

YO0,Y1

Safety output 2

f

Y2.Y3 monitor  (Notel)
& Y13
0os1 -
Notel:

Safety output 2 monitor turns OFF
immediately independent of OFF-delay
time.

@ Mutinglamp output

& ) py 17 (Note2)

[

[ s
@T{'ﬁ;‘? vty
[ @ —Z

Note2:

The muting lamp output turns ON when
the safety function of the safety input is
temporarily suspended.

Even if the muting input is ON when the
safety output is OFF, the muting lamp
output doesn't turn ON.

In case of the SafetyOne is turned ON
when the muting input is ON or the
safety output turns OFF when the
muting input is ON, muting function is
not activated without turning off of muting
input.

Safety output 1

Muting lamp output 1
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Functions (Logic 11d)

eSafety inputs: X0, X1, X4, X5, and X10 to X13 (T10to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and interlock switches.

Intended inputs Function

(Terminal names)

Safety input 1 Function name Dual channel safety input
(X0, X1) Symbol

Safety input 2 [ Dual Channel Safety ]
(X4, X5)

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (TO, T1, T4

and T5).
Detail information Logic functions (5-317)
Intended inputs Function
(Terminal names)
Safety input 3 Function name Dual channel direct opening input

(X10-T10, X11-T11) Symbol

: Dual Channel
Safety input 4 [iLEDirect Opening ]

(X12-T12, X13-T13)

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (T10 to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as power supply for
connected devices.

Q
-
D
S
=1
®
@
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Note. If there are unused safety inputs in safety input 1 and safety input 2, connect the unused receive
terminals (Xn) to a 24V DC power supply (V+). If they are not connected, the SafetyOne does
not turn ON the safety outputs.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 3 and
safety input 4.

Note. Use safety input 3 and safety input 4 as specified combinations, such as receive terminal (Xn)

and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. If there are unused safety inputs in safety input 3 and safety input 4, connect the unused receive
terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.
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eMuting inputs: X2, X3, X6, and X7
Muting inputs are used to diagnose the status of muting devices, such as sensors or limit switches.

Intended inputs Target safety Function
(Terminal names) | inputs
(Terminal
names)
Muting input 1 Safety input 1 Function name | Muting input+Muting Il
(X2, X3) (X0, X1)
Muting input 2 Safety input 2 Symbol Safety
(X6, X7) (X4, X5) input p\q ting
function I
[ Muting input ] Muting (o0)
+

Description of | This function diagnoses the status of connected
operation muting devices. This function diagnoses the time
interval of status transition between each input of
duplicated inputs (3s). The function does not use
a drive terminal (T2, T3, T6, T7).

Detail Logic functions (5-323, 329)
information

Muting inputs are not safety inputs. Do not use these to construct a safety system.

The maximum time to suspend the safety function continuously (muting monitor time) is not specified
in the SafetyOne. Based on risk assessment, monitor the muting monitor time that is suitable for the
safety system, by external circuit or devices.
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eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

LOGIC

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety checks signal can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0, X1)
Muting input 1
(X2, X3)
Safety input 2
(X4, X5)
Muting input 2
(X6, X7)
Safety input 3

(X10-T10, X11-T11)

Safety input 4

(X12-T12, X13-T13)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1
(X0, X1)
Muting input 1
(X2, X3)
Safety input 2
(X4, X5)
Muting input 2
(X6, X7)
Safety input 3
(X10-T10,
X11-T11)
Safety input 4
(X12-T12,
X13-T13)

Function name

Monitor input + Control start

Symbol [

Single Channel
Monitor

Control
Start

J {Control
+

Description of
operation

Safety outputs are started, when this function
becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detail
information

Logic functions (5-325, 330)

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.




eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output without
timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned OFF after
the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety
muting inputs

(Terminal names)

inputs

and

Description of operation

Safety input 1 monitor output

Safety input 1

(Y4) (X0, X1)
Muting input 1 monitor output Muting input 1
(Y5) (X2, X3)
Safety input 2 monitor output Safety input 2
(Y6) (X4, X5)
Muting input 2 monitor output Muting input 2
(Y7) (X6, X7)

Safety input 3 monitor output
(Y10)

Safety input 3

(X10-T10, X11-T11)

Safety input 4 monitor output
(Y11)

Safety input 4

(X12-T12, X13-T13)

When the target safety input or
muting input is ON, the monitor
output is ON. When the target input is
OFF, the monitor output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13

Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety outputs

(Terminal names)

Description of operation

Safety output 1 monitor output Safety output 1
(Y12) (YO, Y1)
Safety output 2 monitor output Safety output 2
(Y13) (Y2,Y3)

When the target safety output is ON,
the monitor output is ON. When the
target safety output is OFF, this
function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN — CoRE DorE mon

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OrdoFF
State monitor output 3

(Y16) OOFF HWON OOFF OOFF COFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.




eMuting lamp outputs: Y17 and Y20
Muting lamp outputs are used to control muting lamps.

LOGIC

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Muting lamp output 1

Safety input 1

The output is ON, during safety input 1 is muting state by

(Y17) (X0, X1) muting input 1.
Muting lamp output 2 Safety input 2 The output is ON, during safety input 2 is muting state by
(Y20) (X4, X5) muting input 2.

The muting lamp outputs are not safety outputs. Do not use these to construct a safety system.

Note. Muting lamp output terminals (Y17 and Y20) detect that muting lamps are disconnected or
unconnected. If these failures are detected, the error LED displays “5” and the state changes to

the Stop state.
Note. If there is an unused muting lamp output, connect a resistor (10 kQ, 1/4W) to the unused

terminals.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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LOGIC

Wiring example (Logic 11d)

In the case where 2 safety light curtains, 4 muting sensors, and 2 emergency stop switches are connected.

S1,4

S7,8
S9
Klto4
L1, 2
M1, 2

5-64

:Safety light curtain
S2, 3, 5, 6 :Muting sensor
:Emergency stop switch

:Start switch
:Contactor
:Muting lamp
:Motor

24V, DC

Il

SafetyOne

v+ ]

TO

X0

T1

X1

T2

X2

T3

X3

T4

X4

T5

X5

T6

X6

T7

X7

T10

42D

X10

T11

X11

42D

T12

X12

T13

X13

T14

K4

X14

T15

5

X15

X16

X17

R

ov DC
[V
L
Yo '
Y1 '
Y2 '
¥3 '
Y4
Y5
Y6
Y7
Y10
Y11 To
Y12 PLC
Y13
Y14
Y15
Y16
V17 >
v20 '

Fuse




When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24V DC

S9
——————X16
X17

When detecting the welding of start switch
(Control start)

24V DC
S9 X16
— - X17

LOGIC

When connecting multiple components in series

H H H
I—\L Wy '\L T10 I
: : X10
|_\:\L ~ i T11 | L
X11
o o o
H H H
IR T2 | IL
; X12
I—\LL <~ T3 | JL
X13

NOTE: Safety performance depends
on the system configuration.

When not using some safety inputs

-If there are unused safety inputs in S1 and S4, connect the
unused receive terminals to 24V DC power supply (V+).
(Refer to (1))

-If there are unused muting inputs in S2,S3, S5 and S6,
open between the unused receive terminals and the
orresponding drive terminals . (Refer to (2))

-If there are unused safety inputs in S7 and S8,
connect the unused recieve terminals to the corresponding
drive terminals. (Refer to (3))

Note: In Logic 11d,the muting lamp output terminals
(Y17 and Y20) detect that connected indicator lights are
disconnected or unconnected.

When not using the muting function,

connect a resistor across these terminals.

If no resistor is connected, then the SafetyOne

detects any wiring errors and locks out operations.

24V DC ov DC
Tn
Xn
(1) Tn+l
Xn+1

Tm
Xm
Tm+1
Xm+1

2

Q
-
D
S
=1
®
@
)

Tp
Xp
Tp+1
Xp+1

o7

@

1]

(Note)

Y17 A/, —¢

Y20
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Timing chart (Logic 11d)

Example: Manual start input (X16) is used.

Muting Muting
start end
Safety Safety
Power output output
ON _ ON ON
Safety input 1:
X0, X1
Maonitor output for
safety input 1: ¥4 :
N note 2}
-+ nosa 1)
Muting input 1: X2 i
note 2}
_-[ [ note 1]
L.
Muting input 1: X3 ; I
Muting lamp output 1;
Y17
C—w  a— Min.0.1s

Start input 1; X16
{Manual)

—p{ 4— Max, 0.1s

Safety output 1:
Y0, ¥1

Monitor output for
Safety output 1: Y12

QFF dalay sime
-

Safety output 2:
Y2, Y3

Maonitor output for
Safety output 2: Y13

State monitor output 3:
Y16

—* [*— Max, 6s

Initialization

(Safety input 2, 3 and 4 are all ON and muting input 2 is OFF in this chart.)

Note 1) When “Safety input 1” is turned OFF before “Muting input 1” is turned ON, muting function is not effective and
all of “Safety output” are not turned ON. “Safety input 2” and “Muting input 2” is as well.
Note 2) Input monitor error detection time is 3s.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel safety input (X0, X1, X4, and X5) is 0.1s.

The time of muting input (X6, X7) is 3s.

The time of dual channel direct opening input (X10 to X13) is 0.5s.

Refer to the following “Logic functions” for more details.
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Example: Control start input (X17) is used.

Muting Muting
start end
Safety :
Power oulput

ON ON

Safety input 1:
X0, X1

Monitor output for
safety input 1: Y4

o mate 2

- r— :
: . note 1)

Muting input 1; X2

. note 2)

- . .
P . ' nate 1)

Muting input 1; X3

Muting lamp output
1: Y17
+— (.15 t0 55
Start input 2: X17 : 4
{Control) :
— a— Max. 0.1s

Safety output 1:
¥0, ¥1

Monitor output for
Safety output 1: ¥12

- OFF deday time
‘e

Safety output 2
Y2, Y3
Maonitor output for
Safety output 2: ¥13
State monitor output 3: o
Y16 5
he]
B *— Max. 6s )
(6]

Initialization

(Safety input 2, 3 and 4 are all ON and muting input 2 is OFF in this chart.)
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LOGIC

Logic 102: Partial stop logic for apparatus with openings

Overview (Logic 102)

This logic is for using safety devices with dual channel solid state outputs, such as safety light
curtains, for safety protective measures of production machinery and robots. Safety outputs perform

as dual channel outputs.
This logic enables the connection of 3 dual channel direct opening inputs and 3 dual channel safety

inputs.

Safety output 1

7 stop switch  *_ ‘ Logic 102
V4 Safety switch s o - Satfeﬁé L
~% outpu
Safety light Safety
533532 * curtain output 2
(PNP type)

- I'""I_I""l_l""l_

] Safety input 4 Safety input5  Safety input 6

Safety input 3 K
Safety input 1 Safety input 2

Operation example (Logic 102)

Safety output 1
System runs
Y
7 A

V4

7
Safety _
I output 2 System stops

Safety input 3

r‘t Safety input5  Safety input 6

Safety iﬁput 1 ‘Safety input 2

Safety input 4

Safety output 1
System stops

Q
>
Q
<
=3
0]
=
&)

I . System stops

r Safety input 4 r Safety input5  Safety input 6

Safety input 3 s
Safety input 1

Safety input 2
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Logic circuit (logic 102)

Safety input 1
TO, X0, T1, X1

Safety input 2
T2,X2, T3, X3

Safety input 3
T4, X4, T5, X5

Safety input 4
X6,X7

Safety input 5
X10,X11

Safety input 6
X12,X13

monitor 1
T14,X14

External device

monitor 2
T15,X15

DualChannel
DirectOpening

DualChannel
DirectOpening

DualChannel
DirectOpening

Dual Channel Safety

Dual Channel Safety

Dual Channel Safety

i

Single Channel
Monitor

Single Channel
Monitor

'

External Devic:
Monitor

Self-hold Safety output 1

function circuit 1

External Devict
Monitor

@ Monitor output for safety input

i

b,

Safety input 1

monitor
& Y4

Safety input 2

monitor
Y5

Safety input 3
monitor
Y6

IRo

IR0

Safety input 4

monitor
Y7

Safety input 5
monitor
Y10

IR0

IRo

Safety input 6

monitor
& Y11

Y0,Y1

F

Safety output 1

onitor (Notel)

Os1

Y2,Y3

!

0S2

Notel:

Safety output 2
itor (Notel)

Safety output 1 monitor and safety
output 2 monitor turn OFF immediately

independent of OFF-delay time.

0
& Hold os1 [ Hod Y
— ossp|| vt
Self-hold o T:
function H Off dela
Trigger EDM
Safety output 2
Self-hold L v
function circuit 2 & 0s2 Hcg <5
& Hod o v3
Self-hold Off delay
function % —
) Trigger
\
=2k+
Control
(Note2)
@ Monitor outputforsafetyoutput ~ @Solenoidoutput

Solenoid output 1

Solenoid output 2

Y20

Note2:

In Run state, when the safety outputs are OFF and
one or more corresponding safety inputs are OFF,
the solenoid outputs turn ON.

When all corresponding safety inputs are ON,

the solenoid outputs turn OFF, even when the start
input is OFF.



LOGIC

Functions (Logic 102)

eSafety inputs: X0to X13 (TOto T5)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and interlock switches.

Intended inputs Function

(Terminal names)

Safety input 1 Function name Dual channel direct opening input
(X0-TO, X1-T1) Symbol

Safety nput 2 (o e |
(X2-T2, X3-T3)
Safety input 3 Description of operation This function diagnoses the status of
(X4-T4, X5-T5) connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information Logic functions (5-311)
Intended inputs Function
(Terminal names)
Safety input 4 Function name Dual channel safety input
(X6, X7) Symbol
Safety input 5 [ Dual Channel Safety ]
(X10, X11)
Safety input 6 Description of operation This function diagnoses the status of
(X12, X13) connected safety devices. This function

diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T6 to
T13).

Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO to T5) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.
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Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1 through
safety input 3.

Note. Use safety input 1 through safety input 3 as specified combinations, such as receive terminal
(Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work
correctly.

Note. If there are unused safety inputs in safety input 1 through safety input 3, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

Note. If there are unused safety inputs in safety input 4 through safety input 6, connect the unused
receive terminals (Xn) to a 24V DC power supply (V+). If they are not connected, the SafetyOne
does not turn ON the safety outputs.
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eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE,’fV'ﬁ
Description of This function diagnoses the
operation status of devices connected to a
target safety output.

Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs Target safety inputs Function

(Terminal names) (Terminal names)

Start input 1 Safety input 1 Function name Monitor input

(X16) (X0-TO, X1-T1) Symbol -

. Single Channel

Safety input 2 [ Monitor J
(X2-T2, X3-T3)
Safety input 3 Description of Safety outputs are started, when
(X4-T4, X5-T5) operation all target safety inputs are in the
Safety input 4 safe state and this function is in
(X6, X7) the ON state. This function is
Safety input 5 turned ON by 0.1s or more ON
(X10, X11) operation.
Safety input 6 Detail information | Logic functions (5-325)
(X12, X13)

Intended inputs Target safety Function

(Terminal names) inputs
(Terminal
names)

Start input 2 Safety input 1 Function name | Monitor input + Control start

(X17) (SXO-TOi X1-T1) Symbol Single Channel Control

afety input 2 [ Vonitor j Control | “q;

(X2-T2, X3-T3) +
Safety input 3 Description of Safety outputs are started, when this function
(X4-T4, X5-T5) operation becomes ON after all intended safety inputs are
Safety input 4 in the safe state. This function is turned ON by
(X6, X7) 0.1s to 5s ON operation.
Safety input 5 Detail Logic functions (5-325, 330)
(X10, X11) information
Safety input 6
(X12, X13)

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.
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eSafety outputs: YO to Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)
Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, all safety outputs
(safety output 1 and safety output 2) are turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1 and safety output 2) are turned OFF, immediately.




LOGIC

eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When the target safety input is ON,
(Y4d) (X0-TO, X1-T1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the monitor
(Y5) (X2-T2, X3-T3) output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4-T4, X5-T5)

Safety input 4 monitor output Safety input 4

(Y1) (X6, X7)

Safety input 5 monitor output Safety input 5

(Y10) (X10, X11)

Safety input 6 monitor output Safety input 6

(Y11) (X12, X13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16 ;’—J
State monitor outputs are used to output the internal state of SafetyOne. s
Intended outputs State o
(Terminal names) Initial Run Configuration | Protection Stop
State monitor output 1 =oN — CoRE DorE mon
(Y14)
State monitor output 2
(Y15) HON OOFF HON HON HON OrOoFF
State monitor output 3
(Y16) OOFF HON OOFF DOFF DOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in ian nterlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid outputs are not safety outputs. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 102)

In the case where 2 emergency stop switches, 1 interlock switch with solenoid (spring lock type), and 3 safety
light curtains are connected.

S1,2 :Emergency stop switch

S3 :Interlock switch with solenoid (spring lock type)
S4, 5,6 :Safety light curtain

S7 :Start switch

S8 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S3 turn on, allowing the SafetyOne to restart.)
K1lto4 :Contactor

M1, 2 :Motor
Interlock switch with solenoid
Actuator (spring lock type) 24V DC 0V DC
SafetyOne %
<4—— Guard open -
use
< = v+ V-
st 5
A H o = +
‘ gl
L ] 5] e I — 1
120@ | 22 ; X0 =
Pa X I — S
+ —
U 41&51 ﬂ = X1 YO 3
f ; il
s a0 [ — !
< ]t 7 !
~¥ X3
- R -
[Ta ]I+
X4 o
T5 | dL Y4 f—oup
X5 7] —
54 Y6 |——>
24v 76 | Y7 f—>
0SSD1 |—{ X6 Y10 ——>
T7 Yil}—> |[To
7 ~iz] PLC
v ossb2 X7 zg —
F——->om»
5 | Y13 |
= Y14 b——»
24V T10 Rl
o] YI5|— »
0SSD1 [— 716
T1L RE >
+—{ov osspz XL
6
T
OSSD1 [— X12
|X12 | Y17
T13
+—{ov ] 0SsD2 [—]X13
Y20
s L1 o
X14 Q
 g—p—— -
G £
X15 =1
s7 ]
o

><><\
o
~N|o
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When not using the start switch When connecting multiple components in series
(Auto start)

[ 4 [
24V DC H H H
: X0
5 T1 | L
1 -~
X16 X1
X17 T
[ N /A .
B A A
; X4
When not detecting the welding of start switch : 15 | IL
(Manual start) I X5
24V DC
57 NOTE: Safety performance depends

on the system onfiguration.
—————1X16

X17

When not using some safety inputs

-If there are unused safety inputs in S1 to S3,
connect the unused receive terminals

to the corresponding drive terminals. (Refer to (1))
-If there are unused safety inputs in S4 to S6,
connect the unused receive terminals to

When detecting the welding of start switch 24V DC power supply (V+). (Refer to (2))
(Control start)

24V DC
24V DC

S7 X16 (1

Tn+1
— —{X17 o

Tn I
I
I

@ Tm+1
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Timing chart (Logic 102)
Example: Manual start input (X16) is used.
Power Safety Safety
output output
ON ON note 1) ON
—

Note 1)

Safety input1: X0 :

note 1)

:

Safety input1: X1

Monitor outputfor
safetyinput1:Y4

Safety input 4: X6,
X7

Monitor outputfor
safetyinput4:Y7

> «—— Min.0.1s

Start input 1: X16
(Manual)

h 4

— Max.0.1s FFdelaytime

Safetyoutput1: YO,
Y1

Monitor outputfor
Safetyoutput1:Y12

4OFFdeIayume

Safetyoutput2:
Y2,Y3

Monitor outputfor
Safetyoutput2:Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

—> & Max.6s

Initialization

(Safety input 2, 3, 5 and 6 are all ON in this chart.)

Input monitor error detection time is 0.5s.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel direct opening input (X2 to X5) is 0.5s.
The time of dual channel safety input (X6 to X13) is 0.1s.
Refer to the following “Logic functions” for more details.

Q
>
Q
<
=
0]
=
&)
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Example: Control start input (X17) is used.

5-80

Safety input1: X0

Safety input 1: X1

Monitoroutput for
safetyinput 1: Y4

Safety input 4: X6,
X7

Monitoroutput for
safetyinput4:Y7

Start input 2: X17
(Control)

Safetyoutputl:
YO, Y1

Monitor outputfor

Safetyoutput1:Y12

Safety output2:
Y2,Y3

Monitoroutput for

Safetyoutput2:Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:

Y16

Power Safety Safety
output output
ON ON note 1) ON
4_
note 1
=
> < 0.1sto 5s

» j+—— Max.0.1s

OFFdelaytime

OFFdelaytime

—> “— Max. 6s

Initialization

(Safety input 2, 3, 5 and 6 are all ON in this chart.)
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Logic 12A: The logic for apparatus with a two-hand control device

Overview (Logic 12A)

This logic is for using two hand input devices for safety protective measures of production machinery.

Safety outputs perform as dual channel outputs.
This logic enables the connection of 2 dual channel direct opening inputs, 1 input device for
two-hand control (2 dual channel NO/NC inputs), and 2 dual channel safety inputs.

[ Emergency r :
Safety output 1 stop switch [ ' .
|System runs | Logic 12A
// 1 Safety input 2 T
/ Safety switch

Safety
output 1

< Safety
=~ output 2

tlv
“

Vi

curtain

Safety light ﬂ
Safety input 5-6 (PNP type)

V4

Q r K Safety input 1

v

Safety input 4

s Two hand
Safety input 3 control SWItCh
Operation example (Logic 12A)
Safety output 1 ..
]

'
[
Safety input 5-6
Y @)

=
Safety input 4 l ‘

Safety input 1
Safety input 3 Safety input 3
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Logic circuit (logic 12A)

Safety input 3
T4, X4, T5, X5

Safety input 4 DualChannel
T6, X6, T7, X7 DirectOpening

DualChannel
DirectOpening

Safety input 1

Qo

X0, X1 Dual Channel Safety '—l

Safety input 2

X2,X3 Dual Channel Safety

Safew inpm 5 __~_ DualChannel

T10,X10, T11,X11 { ™ NONC

Safety input 6 _~L DualChannel
T12,X12,T13,X13 | ™ NONC

Safety input 1

Two-Hand
@ Control
TypelllC

Safety input 2

Self-hold
function circuit 1 Safety output 1
Hou Py Hold Y0
Self-hold Y1
function OSSD
Trigger —[ EDM
Safety output 2
Y2
& 0s1 Hold
2 - OSSD Y3
with
_[ Off delay
EDM

Start input 1 Single Channel
X16 Monitor
Start input 2 Single Channel Control Control
X17 Monitor Start
External device
monitor 1 External Devic
114,14 ([EPMI™ wenior

External device
monitor 2 EDM External Devic

T15,X15 Monitor

@ Monitoroutput forsafetyinput ~ @Monitor outputfor safety output

Safety input 1
monitor

@?

Safety input 2

IRo

onitor
Y6

Safety input 4
onitor
Y7

(Notel)
Safety input 5
onitor
Y10

(Notel)
Safety input 6
onitor
Y11

IRo

Pl

Q

IRo

e

Two hand control

monitor 1
Y20

T

Notel:

When X is OFF and X ,, is ON, Safety input
5 monitor and Safety input 6 monitor turn ON.
(n=10,12)
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I’T'IOI’]ItOFY5 Y2.Y3

Safety input 3 0s1

Note2:
Safety output 2 monitor turns OFF

immediately independent of OFF-delay
time.

Safety output 1
monitor

W [

Safety output 2

monitor (Note2)

(Note3)
@ Solenoidoutput

Solenoid output 1
Y17

Note3:

In Run state, when the safety outputs are OFF and one or
more corresponding safety inputs are OFF, the solenoid
output turns ON.

When all corresponding safety inputs are ON, the solenoid
output turns OFF, even when the start input is OFF.
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Functions (Logic 12A)

eSafety inputs: X0 to X13 (T4 to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and input devices for two-hand control.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0, X1)
Safety input 2
(X2, X3)

Function name

Dual channel safety input

Symbol

[ Dual Channel Safety ]

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (TO to T3).

Detail information

Logic functions (5-317)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

Intended inputs
(Terminal names)

Function

Safety input 5
(X10-T10, X11-T11)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel NO/NC input

Symbol

[_/{_ Dual ]
: Channel
K NO /NC

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-315)
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For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (T4 to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. If there are unused safety inputs in safety input 1 and safety input 2, connect the unused receive
terminals (Xn) to a 24V DC power supply (V+). If they are not connected, the SafetyOne does
not turn ON the safety outputs.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 3 through
safety input 6.

Note. Use safety input 3 through safety input 6 as specified combinations, such as receive terminal
(Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work
correctly.

Note. If there are unused safety inputs in safety input 3 and safety input 4, connect the unused receive
terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (YO, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ
Description of This function diagnoses the
operation status of devices connected to a
target safety output.
Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.




eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0, X1)
Safety input 2
(X2, X3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs Target safety Function

(Terminal names) inputs
(Terminal
names)

Start input 2 Safety input 1 Function name | Monitor input + Control start

(x11) (SXO’ Xl.) Symbol Single Channel Control

afety input 2 [ Monitor ] Control Start

(X2, X3) +

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Description of Safety outputs are started, when this function
operation becomes ON after all intended safety inputs are

in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detall Logic functions (5-325, 330)

information

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.
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eSafety outputs: YO to Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1 Function name Safety output without timer
(YO, Y1) Symbol
Hold
OSSD
|: EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 2 Function name Safety output with timer
(Y2,Y3) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output status of safety inputs in SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output

Safety input 1

(Y4) (X0 X1)
Safety input 2 monitor output Safety input 2
(Y5) (X2, X3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10-T10, X11-T11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12-T12, X13-T13)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eTwo-hand control monitor output: Y20
Two-hand control monitor output is used to output status of the two-hand control function.

Intended outputs
(Terminal names)

Description of operation

Two-hand control monitor output
(Y20)

When two-hand control function is ON, the monitor output is ON. When
this function is OFF, the monitor output is OFF.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately independent
on set OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State
(Terminal names) Initial Run Configuration | Protection Stop
State monitor output 1
HON OOFF OOFF OOFF HON
State monitor output 2
HON OOFF HON HON MON Or OoFF
State monitor output 3
OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

eSolenoid output: Y17
Solenoid output is used to control a solenoid in an interlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

The solenoid output is not safety output. Do not use these to construct a safety system.

Note. The solenoid output is OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 12A)

In the case where 2 safety light curtains, 1 emergency stop switch, 1 interlock switch with solenoid (spring lock
type), and 1 two hand control switch are connected.

S1,2 :Safety light curtain

S3 :Emergency stop switch

S4 :Interlock switch with solenoid (spring lock type)

S5 :Two hand control switch (The figure represents the contacts when the switches are not pushed.)
S6 :Start switch

S7 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S4 turn on, allowing the SafetyOne to restart.)
K1lto4 :Contactor

M1, 2 :Motor
24V DC oV DC ——
SafetyOne Fuse
V+ V-
st —2
[24v 11 o | FE T
0SSD1 [—{ X0 =
Interlock switch with solenoid EZEl
Actuator spring lock type —
- (Cpng focupe) —1% | [ossoz|—{*t Y0
<4—— Guard open
S4 24V =
" 22 & 72| Y2 K3
] —,[l ©) 0SSD1 |—{ X2 [2] (k3]
121D [ 22 T3 |
- — ]
jov | 0SsD2 X3
U a1d 514 A2 =
I & H S8y Yo |l—
‘ = | Y4l
T4 Y6 |—»
< s L I ] e e
— X5 Y10 |——»
ey Y1l |— > |To
%6 | Y12 }—— |PLC
1 _n Yi3|—»
X7 | Y4 |—>
S5 — Y15 f—»
Ti0 | JL Y16 [——>
I S vy [yaof——
————
X11
- —
i3 Y17
E— e
X13
KL K2 o @]
T4 | L 3
[+ = 1 X14 e
T =3
—— :
X15 o
S6
X16
X17
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When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24V DC

S6
o IX16
X17

When detecting the welding of start switch
(Control start)

24V DC
S6 X16
———1x17

5-90

When connecting multiple emergency stop switches

in series

T4

gL
X4
T5 gL

X5

Te | JL
X6

17 | JL
X7

=D | 2D
=D | 2D

Lo [0

NOTE: Safety performance depends on the system
configuration.

When not using some safety inputs

-If there are unused safety inputs in S1 and S2,
connect the unused receive terminals to 24V DC
power supply (V+). (Refer to (1))

-If there are unused safety inputs in S3 and S4,
connect the unused receive terminals to the
corresponding drive terminals. (Refer to (2))

24V DC

Tn

M Tn+l
Xn+1

Tm
Xm
Tm+1
Xm+1

e

(2

1]
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Timing chart (Logic 12A)
Example: Manual start input (X16) is used.
Safety Safety Safety  Safety
Power OLITLI( outzpul OLlllpU( ou(zput
ON ON ON ON ON
Safety input 1: X0,
X1
Monitor outputfor
safetyinput1: Y4
notel) o
Safety input5: X10
note 1) <
Safety input5: X11
Monitor outputfor
safetyinput5: Y10
—

note 2)

Safety input 6: X12

Safety input6: X13

Monitor outputfor
safetyinput6:Y11

Min. 0.1
Startinput 1: X16
(Manual)

—AD{ +— Max.0.1s

Safetyoutput1:
YO, Y1

Monitor outputfor
Safetyoutput 1: Y12

OFF delaytime OFF delayime
e

Safety output2:
Y2,Y3

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Monitor outputfor
two-handcontrol
function:Y20

Q
-
D
S
=1
®
@
)

State monitor output 3:
Y16

» [ Max.6s

nitialization

(Safety input 2, 3 and 4 are all ON in this chart.)

Note 1) Input monitor error detection time is 0.5s.
Note 2) “Safety output 2” is not turned ON when time lag between “Safety input 5” and “Safety input 6” for two-hand
control function is more than 0.5s. Refer to the following “Logic function” for more details.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel safety input (X0 to X3) is 0.1s.

The time of dual channel direct opening input (X4 to X7) is 0.5s.

The time of dual channel NO/NC input (X10 to X13) is 0.5s.

Refer to the following “Logic functions” for more details.
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Example: Control start input (X17) is used.

Safety Safety Safety Safety
output output output  output
Power 1 2 1 2
ON ON ON ON ON
Safety input 1: X0,
X1
Monitor outputfor
safetyinput1:Y4
not914)> «—
Safety input5: X10 ;
notegT <«
Safety input 5: X11 5
Monitor outputfor
safetyinput5:Y10
«—

note 2)

Safety input 6: X12

Safety input6: X13

Monitor outputfor
safetyinput6:Y11

*T «— 0.1sto5s

Start input 2: X17 v
(Control)

» «— Max.0.1s

Safetyoutput1:
YO, Y1

Monitor outputfor
Safetyoutput 1: Y12

OFFdelaytime OFF delayti
< >

Safety output2:
Y2,Y3

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Monitor outputfor
two-handcontrol
function:Y20

State monitor output 3:
Y16

> [ Max. 6s

Initialization

(Safety input 2, 3 and 4 are all ON in this chart.)
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Logic 12b: The logic constructing an OR circuit for various apparatus

Overview (Logic 12b)

This logic is for constructing an OR circuit of a safety input device for safety protective measures of
production machinery, robots.. Safety outputs perform as dual channel outputs.

This logic enables the connection of 4 dual channel direct opening inputs, and 2 dual channel
dependent inputs.

Safety input 2

-%\ Emergency
stop switch

Safety switch

Safety input 4 //

1 Safety
> output 1

—d Safety
—» __ W output 2

e

V4

I%\ Safety output 1 Enabling
or switch

Safety input 3 Safety output 2

%—l i {]
Safety input 6 . n

Safety input 5

'—hlf

Le/S e 8

Operation example (Logic 12b)

Safety input 2

Safety input 2

Position1!
Position3!

Safety input 1 System stops

O
Safety input 4
\ Safety output 1
R Safety output 1 I 8 Safety output 1 I& or
or or Safety output 2

Safety input 3

Safety input 2

Open!

%\

Il Il Safety input 1

I Safety input 1 &

Safety input 4 |

System stops

Safety input 4

Q
>
Q
<
=
0]
=
&)

Safety input 3 Safety output 2 Safety input 3 Safety output 2
%—l m & %zl B & r w
Safety input 6 r. Safety input 6 'P. : ¢
Safety input 5 Safety input 5 Safety input 6 Safety input 5
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Logic circuit (logic 12b)

Safety input 5

DualChannel
DirectOpening

T10, X10, T11, X11

Safety input 6

DualChannel
DirectOpening
DualChannel
DirectOpening

\(:: DualChannel
T~ Dependent

DualChannel
DirectOpening

> DualChannel
e Dependent

T12,X12,T13,X13

Safety input 1
TO, T1, X0, X1

Safety input 2
T2,X2, T3, X3

Safety input 3
T4, X4, T5, X5

Safety input 4
T6, X6, T7, X7

Start input 1 Single Channel
X16 Monitor

=2k+

Start input 2 Single Channel

Monitor

R

X17

&=

Contorl
Start

External device

Self-hold
function circuit 1

& Hold

Self-hold Hold
function OSSD
Trigger — H: EDM

051 H Hold

OSSD
with
Off delay

I

EDM

monitor 1 External Devict
T14,X14 Monitor

External device

monitor 2 External Devict
T15,X15 Monitor

@ Monitor output for safety input
Safety input 1

monitor
& Y4

Safety input 2
monitor

IRo

Safety input3
monitor
Y6

IRo

Safety input4
monitor

IRo

Safety input5
monitor
Y10

IR0

Safety input6
monitor
Y11

IR0

3

i

ol
1

94

@ Monitor output for safety output

Safety output 1
monitor
YO0,Y1 Y12
Safety output 2
Y2,Y3 |— onitor (Notel)
0os1
Notel:

Safety output 2 monitor turns OFF
immediatelyindependentofOFF-delay
time.

(Note2)
@Solenoid output

Solenoid outputl

Y17

Solenoid output2

Y20

Note2:

In Run state, when the safety outputsare
OFF andone or more corresponding safety
inputs are OFF, the solenoid outputsturn
ON.

When all correspondingsafety inputs are
ON, the solenoid outputsturn OFF, even
when the start input is OFF.

Safety output 1

YO
Y1

Safety output 2

Y2
Y3
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Functions (Logic 12b)

eSafety inputs: X0to X13 (TO to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, and interlock switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0-TO, X1-T1)
Safety input 3
(X4-T4, X5-T5)
Safety input 5
(X10-T10, X11-T11)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel dependent input

Symbol

~{ Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)
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5-96

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

In case of using only safety input 1 or safety input 2, open the unused safety inputs. This is the same
for safety input 3 and safety input 4. If unused safety inputs are connected, SafetyOne does not turn
OFF by the OFF operation of used safety inputs.

Note. Solid state outputs, such as safety light curtains, can not be connected.

Note. Use safety inputs as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although safety input 1 is
in ON state, SafetyOne detects error and transits to Protection state.

Note. When both of safety input 1 and safety input 2 are unused, connect one of the unused receive
terminal (Xn) to the corresponding drive terminal (Tn) at least. If they are not connected, the
SafetyOne does not turn ON the safety outputs.

Note. When both of safety input 3 and safety input 4 are unused, connect one of the unused receive
terminal (Xn) to the corresponding drive terminal (Tn) at least. If they are not connected, the
SafetyOne does not turn ON the safety outputs.

Note. When safety output 5 or safety output 6 is unused, connect the unused receive terminal (Xn) to
the corresponding drive terminal (Tn). If they are not connected, the SafetyOne does not turn
ON the safety outputs.



eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

LOGIC

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic Functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.
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5-98

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5

(X10-T10, X11-T11)

Safety input 6

(X12-T12, X13-T13)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic Functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10,
X11-T11)
Safety input 6
(X12-T12,
X13-T13)

Function name

Monitor input + Control start

Symbol [

Single Channel
Monitor

Control
Start

J {Control
+

Description of

Safety outputs are started, when this function

operation becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detall Logic Functions (5-325, 330)

information

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.




eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic Functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation
(Terminal names) (Terminal names)

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO, X1-T1)

Safety input 2 monitor output
(Y5)

Safety input 2

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor

(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output

Safety input 5

output is OFF.

(Y10) (X10-T10, X11-T11)
Safety input 6 monitor output Safety input 6
(Y11) (X12-T12, X13-T13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE DorE mon

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OrdoFF
State monitor output 3

(Y16) OOFF HWON OOFF OOFF COFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by

operation of the start input), the solenoid output is OFF.

The solenoid outputs are not safety outputs. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 12b)

In the case where 2 safety switches, enabling switches, 1 emergency stop switch, and 1 interlock switch with
solenoid (spring lock type) are connected.

S1,3 :Interlock switch

S2,4 :Enabling switch

S5 :Emergency stop switch

S6 :Interlock switch with solenoid (spring lock type)
S7 :Start switch

S8 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S6 turn on, allowing the SafetyOne to restart.)
K1lto4 :Contactor

M1, 2 :Motor
24v DC SafetyOne ovbc -
Fuse
v+ ] V-
S1 FE *
o] L ;
(I S
: 71 L
—— [
s2
2 L vi
T
i T3 | L Y2
(I
— Y3 K4
Interlock switch with solenoid S3 -
Actuator (spring lock type) ::? 2] L
: X4 —
<4—— Guard open ; T5 I | Y4 >
[ s —
s6 sa = Y6 |——»
119 |21 Y71
] ? @ Te | T L Y1 —
o2 L e viol—»
12 i L Yil|— |To
A2(+ I vi2|—» |PLC
U 41&51 M s O s
Taobsof |0 ‘H 0] L PR ’
: L™ Ko [vis}—o» ENNE
i | L Y6 |——» \ \ \
s I —
2 X11 K2
g2 ] L
X12
T13 | L Y17
X13
s 3 A
X14
K3 K& | X14 |
I 0
X15
s7
X16
X17
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When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24V DC

S7
+—————1X16
X17

When detecting the welding of start switch
(Control start)

24V DC
S7 X16
——1X17

LOGIC

When connecting multiple emergency stop switches
in series

o o o
H OH R
; : X10
l—\gL ~ i T11 | L
X11
o o o
H OH R
; : X12
B S 113 | L
X13

NOTE: Safety performance depends
on the system configuration.

When not using some safety inputs

-In case of use only one of S1 or S2,
open the unused safety input.

This is same for safety S3 and S4.
(Refer to (1))

*In case of unuse both of S1 and S2,
connect the recieve terminals to
orresponding dirive terminals. This is
same for S3 and S4. (Refer to (2))

-If there are unused safety inputs in
S5 and S6, connect the unused the
receive terminals to the orresponding
drive terminals. (Refer to (2))

(1M

Tn
T+l |1
Xn+1

)

Tm+1
Xm+1

Tm 1L
I
I
[ |

Q
-
D
S
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®
@
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Timing chart (Logic 12b)
Example: Manual start input (X16) is used.
Power Safety output Safety output Safety output
ON ON note:li> «— ON ON
Safety input 1: X0
note 1)

T

Safety input 1: X1

Monitor outputfor
safetyinput1:Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2: Y5

«— Min.0.1s

Start input 1: X16
(Manual)

» «— Max.0.1s

Safetyoutput1:
Y0, Y1

Monitor outputfor
Safetyoutput1: Y12

OFF delaytime OFF delaytime

Safetyoutput2:Y2,
Y3

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Solenoid output2:

Y20
State monitor output 3:
Y16
> “— Max. 6s
Initialization

(Either safety input 3 or 4 is ON, and both safety input 5 and 6 are ON in this chart.)
note 1) Input monitor error detection time is 0.5s.
About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4, X5 and X10 to X13) is 0.5s.

The time of dual channel independent input (X2, X3, X6 and X7) is infinity.
Refer to the following “Logic functions” for more details.
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Example: Control start input (X17) is used.

Power Safety output Safety output Safety output
ON ON ON ON

note 1)

Safety input 1: X0

note_l‘l -

Safety input 1: X1

Monitoroutputfor
safetyinput1:Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2: Y5

> < 0.1sto 5s

Startinput 2: X17 v
(Control)

<+—— Max. 0.1s

Y

Safetyoutputl:
YO, Y1

Monitoroutputfor
Safetyoutput1:Y12

OFFdelaytime! OFF delaytims

Safetyoutput2:
Y2,Y3

Monitor output for Safety
output2:Y13

Solenoid output1:
Y17

Q
>
Q
<
=
0]
=
&)

Solenoid output2:
Y20

State monitor output 3:
Y16

—P — Max. 6s

Initialization

(Either safety input 3 or 4 is ON, and both safety input 5 and 6 are ON in this chart.)
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LOGIC

Logic 12C: The logic constructing an OR circuit for apparatus with openings

Overview (Logic 12C)

This logic is for constructing an OR circuit of safety devices with dual channel solid state outputs,
such as safety light curtains, for safety protective measures of production machinery, robots. Safety
outputs perform as dual channel outputs.

This logic enables the connection of 4 dual channel direct opening inputs, and 2 dual channel safety

inputs.

Safety input 6

Emergency ]
Safety output 1 Safetyinput3  StOP Switch I (]

Safety output 2 % /_

Safety input 4

Logic 12C

Safety

Safety switch
output 1

Safety
output 2

Safety light
curtain

Safety input 1 (PNP type)
Workspace

Safety input 2 h

‘ ' ‘ Safety input 5

Operation example (Logic 12C)

Limit switch

Satfety input 6 . Safety input 6 .
i Satety output 1 _
Safety output 1 w or // Safety input 3
or (o)) /_ Safety output 2

V4
7
S-afet;anI4 L

Safety input 1

Safety input 1 Workspace

Workspace

Safety input 2 h =
l ‘ Safety input 5 J G
> Safety input 2 y

Safety input 5

Q
>
Q
<
=
0]
=
&)

Safety input 6

Safety input 3
Safety output 1 [System stops —
or 0-0 /_

Safety output 2

\ Safety input 4

Safety input 1
Workspace

sy 7 il
(e

blocked!

Safety input 2

Safety input 5
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Logic circuit (logic 12C)

Safety input 5

DualChannel
DirectOpening

DualChannel

T10, X10, T11, X11

Safety input 6

i

DirectOpening
DualChannel
DirectOpening

Dual Channel Safety

T12,X12,T13,X13

Safety input 1
TO, T1, X0, X1

Safety input 2
X2, X3

Safety input 3
T4, X4, T5, X5

DualChannel
DirectOpening

Safety input 4
Dual Channel Safety

i

=2k+

X6, X7
Start input 1 Single Channel
X16 Monitor
Start input 2 Single Channel Control
17 Monitor Start

External device

Self-hold
function circuit 1

—

Safety output 1
YO

ﬁl

Hold

Self-hold
function

&

Hold
OSSsD

—t
EDM

Trigger

Safety output 2
Y2

ﬁB

Hold
OSSD

with
Off dela
EDM

0s1

1

monitor 1 External Devic
T14,X14 Monitor

External device

monitor 2 EDM External ‘Devic
T15,X15 Monitor

@ Monitor output for safety input
Safety input1

monitor
& Y4

Safety input2
monitor
Y5

IRo

Safety input3
monitor
Y6

IRo

Safety input4
monitor
Y7

IRo

Safety input5

X monitor
& Y10
X1 &
Safety input6
X monitor
& Y11

X1

o,

5-108

@ Monitor output for safety output

Safety output1
monitor
vz
Safety output 2
onitor (Notel)
D
0s1 -

Notel:

Safety output 2 monitor turns OFF
immediatelyindependentofOFF-delay
time.

(Note2)

@Solenoid output

YO,Y1 O Solenoid outputl
& Y17

L =

O Solenoid output?2
& Y20

o &

Note2:

In Run state, when the safety outputsare
OFF andone or more corresponding safety
inputs are OFF, the solenoid outputsturn
ON.

When all correspondingsafety inputs are
ON, the solenoid outputsturn OFF, even
when the start input is OFF.



LOGIC

Functions (Logic 12C)

eSafety inputs: X0 to X13 (TO, T1, T4, T5, and T10 to T13)

Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop

switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0-TO, X1-T1)
Safety input 3
(X4-T4, X5-T5)
Safety input 5
(X10-T10, X11-T11)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2, X3)
Safety input 4
(X6, X7)

Function name

Dual channel safety input

Symbol

[ Dual Channel Safety ]

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T2, T3, T6
and T7).

Detail information

Logic functions (5-317)
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LOGIC

For connected control devices, refer to “SAFETY PRECAUTIONS”.
Safety check signals (pulses signals) are sent from the drive terminals (TO, T1, T4, T5 and T10 to T13)

to diagnose connected safety devices and input circuits. Safety check signals can not be used as a
power supply for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1, safety
input 3, safety input 5, and safety input 6.

Note. Use safety input 1, safety input 3, safety input 5, and safety input 6 as specified combinations,
such as receive terminal (Xn) and drive terminal (Tn). If the combinations are incorrect,
SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 or safety input 3 although
safety input 1 and safety input 2 are in ON state, SafetyOne detects error and transits to
Protection state.

Note. If using only safety input 1 of safety input 1 and safety input 2, connect the unused receive
terminals (X2 and X3) to a 24V DC power supply (V+). If using only safety input 2, connect the
unused receive terminals (X0 and X1) to the corresponded drive terminals (TO and T1). If using
only safety input 3 of safety input 3 and safety input 4, connect the unused receive terminals
(X6 and X7) to a 24V DC power supply (V+). If using only safety input 4, connect the unused
receive terminals (X4 and X5) to the corresponding drive terminals (T4 and T5). If they are not
connected, the SafetyOne does not turn ON the safety outputs.

Note. When safety output 5 or safety output 6 is unused, connect the unused receive terminal (Xn) to

the corresponding drive terminal (Tn). If they are not connected, the SafetyOne does not turn
ON the safety outputs.
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eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

LOGIC

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.
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5-112

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2, X3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6, X7)
Safety input 5
(X10-T10, X11-T11)
Safety input 6

(X12-T12, X13-T13)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X0-TO, X1-T1)
Safety input 2
(X2, X3)

Symbol [

Single Channel
Monitor

Control
Start

J {Control
+

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6, X7)

Description of
operation

Safety outputs are started, when this function
becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Safety input 5
(X10-T10,
X11-T11)
Safety input 6
(X12-T12,
X13-T13)

Detail
information

Logic functions (5-325, 330)

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X16 or X17.




eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO, X1-T1)

When the target safety input is ON,
the monitor output is ON. When the

Safety input 2 monitor output
(Y5)

Safety input 2
(X2, X3)

target safety input is OFF, the monitor
output is OFF.

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6, X7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10-T10, X11-T11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12-T12, X13-T13)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE DorE mon

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OrdoFF
State monitor output 3

(Y16) OOFF HWON OOFF OOFF COFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.




LOGIC

eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

When safety output 1 is OFF, the solenoid output is ON. When safety
Output 1 is ready to turn ON (safety output 1 can be turned ON by
operation of the start input), the solenoid output is OFF.

Solenoid output 2
(Y20)

When safety output 2 is OFF, the solenoid output is ON. When safety
Output 2 is ready to turn ON (safety output 2 can be turned ON by

operation of the start input), the solenoid output is OFF.

The solenoid outputs are not safety output. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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LOGIC

Wiring example (Logic 12C)

In the case where 1 limit switch, 2 safety light curtains, 1 interlock switch, 1 emergency stop switch, and 1
interlock switch with solenoid (spring lock type) are connected.

S1
S2,4
S3
S5
S6
S7
S8

Klto4
M1, 2

:Limit switch

:Safety light curtain
:Interlock switch
:Emergency stop switch

:Interlock switch with solenoid (spring lock type)
:Start switch

:Solenoid control switch
(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S6 turn on, allowing the SafetyOne to restart.)

:Contactor
:Motor

Actuator

<«+—— Guard open

Interlock switch with solenoid

(spring lock type)

] 1—?@2&
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SafetyOne ovbe
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i 1 L
! T1
— YO K1
e — [ ]
S2
rostor Ba
T3
1o 0ssD2 [—{X3 Y3
S3
I — | iy W1
‘ X4 Y5
= [
X5 Y7
S6 S4 Y10
) 24v T6 Y11 To
. 0SsD1 —{x6 (V12| PLC
A2+ T7 Y13
| | 416 51 ¢ — OV ossD2 [—1 X7 Y14
,,”&”,,, q‘ 7S Y15
S5 v ——
oo MO s R
: X10
%8 s —
. X11
T12 | L
X12 Y17
T13 | L
X13
— Y20
K1 K2 W
S
K3 K4 ﬁ
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When not using the start switch
(Auto start)

24V DC

X16
X17

When not detecting the welding of start switch
(Manual start)

24V DC

S7
———————X16
X17

When detecting the welding of start switch
(Control start)

24V DC
S7 X16
—— —1Xx17

LOGIC

When connecting multiple emergency stop switches

in series
[ S U
H H H
IR T10 | T L
: : X10
r—~¢* < —if T11 | L
X11
o A O
H H H
IR T12 | T L
: : X12
r—~;+ <~ i T13 | L
X13

NOTE: Safety performance depends on the system
configuration.

When not using some inputs

+If unuse both of S1 and S2, open between the recieve
terminals and drive terminals. This is same for S3 and S4.
(Refer to (1))

-If use only S1 of S1 and S2, connect the unused receive
terminals to 24V DC power supply (V+).(Refer to (3))

+If use only S2 of S1 and S2, connect the unused receive
terminals to corresponded drive terminals. (Refer to (2))
-If use only S3 of S3 and S4, connect the unused rceive
terminal to 24V DC power supply (V+).(Refer to (3))

-If use only S4 of S3 and S4, connect the unused receive
terminals to corresponded drive terminals. (Refer to (2))
+If there are unsused safety inputs in S5 and S6, connect
the unused recieve terminals to the corresponded drive
terminals. (Refer to (2))

24V DC
T, I
€)) Xy
T I
Xn+1
1"
%) a 2
2 =)
xo+1 31
T, |
Xm
@) T, |TL
>(m+1
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Timing chart (Logic 12C)

Example: Manual start input (X16) is used.

Power

ON

Safety input 1: X0

Safety
output

ON

47
note 1)

Safety
output
ON

Safety
output
ON

Safety input 1: X1

«—
nate 1)

Monitor outputfor
safetyinput1:Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2: Y5

Safety input3:
X4, X5

Monitor outputfor
safetyinput3: Y6

Startinput 1: X16
(Manual)

<— Min.0.1

Safetyoutputl:
YO, Y1

«—— Max.0.1s

Monitor output for Safet;
output1:Y12

Safety output2:
Y2,Y3

OFFdelaytime

OFFdelaytime
>

Monitoroutput for Safet;
output2:Y13

Solenoid output1:

Y17
Solenoid output2:
Y20
State monitor output 3:
Y16
—> M
Initialization

ax. 6s

(Safety input 4, 5 and 6 are all ON in this chart.)

Note 1) Input monitor error detection time is 0.5s.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel direct opening input (X4, X5 and X10 to X13) is 0.5s.
The time of dual channel safety input (X2, X3, X6 and X7) is 0.1s.
Refer to the following “Logic functions” for more details.
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Example: Control start input (X17) is used.

Power Safety Safety Safety
output output output
ON ON ON ON

M hoen

Safety input 1: X0

4, ——
nate 1)

Safety input 1: X1

I

Monitor outputfor
safetyinput 1: Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2: Y5

Safety input3:
X4, X5

Monitor outputfor
safetyinput3: Y6

—* [T 0.stob5s
Start input 2: X17 |
(Control) A

» 4+—— Max. 0.1s

Safetyoutputl:
YO, Y1

Monitor output for Safety
output1:Y12

OFFdelaytime: OFFdelaytime:
< > >

Safety output2:
Y2,Y3

Monitor output for Safety
output2:Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

—> *—— Max. 6s

tialization

=3
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(Safety input 4, 5 and 6 are all ON in this chart.)
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LOGIC
Logic 12d: Partial control logic for apparatus with openings

Overview (Logic 12d)

This logic is for constructing partial control of safety devices with dual channel solid state outputs,
such as safety light curtains, for safety protective measures of production machinery, robots. Safety
outputs perform as dual channel outputs.
This logic enables the connection of 1 dual channel direct opening inputs, and 1 dual channel safety
inputs, 3 dual channel dependent inputs.

Safety input 4

Safety input 5

Logic 12d

Emergency [
Safety output 1 Safety output 2 stop switch . -

4 Safety
—» % output 1

<R Safety
=W output 2

Safety light
curtain
(PNP type)

Safety input 1

% -
NI

Safety input 2
alely inpu Safety input 3

Operation example (Logic 12d)

eControl input 1 is ON

Safety input 4

Safety input 5

System stops

Safety output 2

System runs

Safety output 1

Safety input 2 Safety ihput 1

Safety input 3

eEntire system stop

eControl input 2 is ON

put 1

Safety input 2

Safety input 4
Safety input 5

Safety output 2 \\

Safety input 3 Safety input 1

Safety input 4

Safety input 5

| System stops | | System stops
Safety output 1 Safety output 2

Press!

Safety input 2 Safety input 1

Safety input 3
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Logic circuit (logic 12d)

LOGIC

Safety input 1
TO, X0, T1, X1

Safety input 2
T2,X2, T3, X3

Safety input 3
T4, X4, T5, X5

DualChannel

DirectOpening

> DualChannd
] Dependent

\(: DualChannel
~ Dependent

Self-hold

Safety output 1
Hold YO

OSSD Y1

A EDM

Safety input 4

function circuit 1
& \ Hold

S DualChanne @ Self-hold

TN Dependent
T6, X6, T7, X7 function

Safety input 5 [ Trigger
X10,X11 Dual Channel Safety
Start input 1 Single Channel \
X12 Monitor
=2k+
Start input 2 -
Single Channel Control
Monitor } Start

X13

=)

Safety output 2
Hold Y2

0s1
OSsD
with 4[23
ff delay

EDM

i

=)

Control input Single Channel

X16 Monitor

Gontrol input 2 Single Channel

X17 Monitor

i

External device
monitor 1
T14,X14

External Devic
EDM Monitor

External device

monitor 2 EDM
T15,X15 -

m
X
e
3
o
g
@
<
=)

Monitor

@ Monitor output for safety output @ Monitor output for logic
Safety output 1

@ Monitor output for safety input
Safety input 1

X0 monitor monitor Logic function monitor
& Y4 YO0,Y1 > V12 S1 output 1
X1 - & V17 (Note2)
Safety input 2 9 -

monitor Safety output 2 Logic function monitor

& & Y20

Safety input 3 0S1 4 _—
onitor
Y6 Notel:

Safety output 2 monitor turns OFF

. ; | ; When both safety input 2 and 3 are ON,
Safety input4  immediately independent of OFF- Logic function monitor output 1 turns OFF.
onitor delay time.

V7 When either safety input2 or 3 is OFF,
Logic function monitor output 1 turns ON.

SIS
Ql’j

Rl Al

|R=

Note2:

>
ol

>
o
3

|R°

>
-

R

Safety input5

X10 monitor
l Y10 Note3:

When both safety input4 and 5 are ON,
Logic function monitor output 2 turns OFF.
When either safety input4 or5is OFF,
Logic function monitor output 2 turns ON.

%.j

X11
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LOGIC

Functions (Logic 12d)

5-122

eSafety inputs: X0to X11 (TOto T7)

Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop

switches, and interlock switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0-TO, X1-T1)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel dependent input

Symbol

~{ Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 5
(X10, X11)

Function name

Dual channel safety input

Symbol

[ Dual Channel Safety ]

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T10, T11).

Detail information

Logic functions (5-317)




LOGIC

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO to T7) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1 through
safety input 4.

Note. Use safety input 1 through safety input 4 as specified combinations, such as receive terminal
(Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work
correctly.

Note. If there are unused safety inputs in safety input 1 through safety input 4, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

Note. If safety input 5 is not used, connect the receive terminal (X10 and X11) to a 24V DC power
supply (V+). If they are not connected, the SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose the status of devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (YO, Y1)
External device monitor input 2 | Safety output 2 | Symbol :
(X15-T15) (Y2, Y3) [ EXte;j‘g,'mEfV"’a
Description of This function diagnoses the
operation status of devices connected to a
target safety output.

Detail information | Logic functions (5-326)
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Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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5-124

eStart inputs: X12 and X13
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X12)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON

(X10, X11) operation.
Detail information | Logic functions (5-325)
Intended inputs Target safety Function
(Terminal names) inputs
(Terminal
names)

Start input 2
(X13)

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10, X11)

Function name

Monitor input + Control start

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Description of

Safety outputs are started, when this function

operation becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.

Detall Logic functions (5-325, 320)

information

Note. If both of X12 and X13 are turned ON, the SafetyOne will detect an error. As a result, the error
LED displays “3” and the state changes to the Stop state. Use only X12 or X13.

eControl inputs: X16 and X17

Control inputs are used to control of safety outputs.

Intended inputs
(Terminal names)

Target safety outputs
(Terminal names)

Function

Control input 1

Safety output 1

Function name

Monitor input

(X16) (YO, Y1) Symbol -
Single Channel
Monitor
Control input 2 Safety output 2 Description of Target safety outputs are
(X17) (Y2,Y3) operation controled by these control inputs.

Detail information

Logic functions (5-325)




eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
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LOGIC

eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When the target safety input is ON,
(Y4d) (X0-TO, X1-T1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the monitor
(Y5) (X2-T2, X3-T3) output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4-T4, X5-T5)

Safety input 4 monitor output Safety input 4

(Y1) (X6-T6, X7-T7)

Safety input 5 monitor output Safety input 5

(Y10) (X10, X11)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

el ogic function monitor outputs: Y17 and Y20
Logic function monitor outputs are used to monitor the state of internal logic function.

Intended outputs Description of operation
(Terminal names)

Logic function monitor output 1 When both safety input 2 and 3 are ON, the monitor output is OFF.

(Y17) When either safety input 2 or 3 is OFF, the monitor output is ON.
Logic function monitor output 2 When both safety input 4 and 5 are ON, the monitor output is OFF.
(Y20) When either safety input 4 or 5 is OFF, the monitor output is ON.

Note. The Logic function monitor output is OFF in errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y2,Y3) function is OFF. The monitor output
turns OFF immediately independent
on set OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 12d)

In the case where 1 emergency stop switch, 3 interlock switches, and 1 safety light curtain are connected.

S1 :Emergency stop switch
S2, 3,4 :Interlock switch

S5 :Safety light curtain

S6 :Start switch

S7,8 :Control input switch
Klto4 :Contactor
M1, 2 :Motor

24V DC ov DC
SafetyOne B —

il Fuse

— v+ ] V-]
s1 & [FE | T
| E T0o | L =
X0
i I ot Y0 '
S2 Y1 (K2 |
| e T2 I
i X2 Y2 K3 |—e
— | | D%
X3 [ :
S3
| o T4 I
: T4 Y4 f—0p
| L 15 | JL Y5 |——>
X5 Y6 f——»
S4 YT b—»
| ~ T6 JL Y10 b——»
; X6 YIIl— | To
| i 17 | IL Yi2|—» |PLC
X7 Y13 fF—»
S5 Yi4al—»
24V [ E T10 I Y15 —
| ossb1 |— X10 _l‘|_ Y6 b— »
T11 Y17 f——»
oV | [osspz XL Y20 F—>
S6— T2 | JL
X12
T3 | JL
X13
| EL g T4 | L
K3  Ké x14
~ T15 | L
| X15
s7
X16
S8 X17
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When not using the start switch When connecting multiple emergency stop switches
(Auto start) in series
24V DC
o o o
F_F K L
I—\ Wy N TO
X12 : : X0
X13 I—\L’ Ny Ny 1| I
X1
o o o
_ _ . ——L—l—{n
When not detecting the welding of start switch : : X10
(Manual start) 5 5 I
l—\- Ny Wy T11
24V DC X11
S6 _ _ _
. — X2 NOTE: Safety performance depends on the system configuration.

X13

When not using some inputs

-If there are unused safety inputs in S1 to S4, connect the unused
receive terminals to the corresponding drive terminals. (Refer to (1))

+If S5 is not used, connect the receive terminal to 24V DC power
supply (V+). (Refer to (2))

When detecting the welding of start switch 24V DC

(Control start)

24V DC

Xn
Tn+1
Xn+1

Tn I
) L

S6 X12
——{x13

Tm

(2) Tm+1
Xm+1
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Timing chart (Logic 12d)

Example: Manual start input (X12) is used.

Safety Safety Safety Safety Safety Safety
Power output output output output output output
1 2 1 2 1 2
ON ON ON ON ON ON ON
note 1)
_AT P
Safety input 2: X2
ote 41)» F—
Safety input 2: X3
Monitor outputfor
safetyinput2:Y5
—> Min.0.1s

Start input 1: X12
(Manual)

—» «4— Max.0.1s

Control input 1: X16

Control input 2: X17

Safetyoutput1:
YO, Y1

Monitor outputfor
Safetyoutput1:Y12

OFFdelaytime: OFF delaytim
<

Safetyoutput2:
Y2,Y3

Monitor outputfor
Safetyoutput2: Y13

Logic function monitor
output1:Y17

Logic function monitor
output2:Y20

State monitor output 3:
Y16

—* [ Max. 6s

nitialization

(Safety input 1, 3, 4 and 5 are all ON in this chart.)
Note 1) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X0, X1) is 0,5s.

The time of dual channel dependent input (X4 to X7) is infinity.

The time of dual channel safety input (X10, X11) is 0,1s.

Refer to the following “Logic functions” for more details.
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Example: Control start input (X13) is used.

Safety Safety Safety Safety Safety Safety
Power output output output output output  output
1 2 1 2 1 2
ON ON ON ON ON ON ON
~ _>l ‘_note 1) > <Ete 1)
Safety input2: X2
notil>) |4— I
Safety input2: X3
Monitoroutputfor
safetyinput2: Y5
> 0.1sto5s
Start input 2: X13 Y
(Control) L |
—» <« Max.0.1s

Control input 1: X16

Control input 2: X17

Safetyoutput1:
YO, Y1

Monitor outputfor
Safetyoutput1: Y12

OFF delaytime OFF delaytime

Safety output2:
Y2,Y3

Monitoroutputfor
Safetyoutput2: Y13

Logic function monitor
output1:Y17

Q
>
Q
<
=
0]
=
&)

Logic function monitor
output2:Y20

State monitor output 3:
Y16

— *— Max.6s

tialization

=}

(Safety input 1, 3, 4 and 5 are all ON in this chart.)
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Logic 103: Partial stop logic applicable for selection of active safety input

devices

Overview (Logic 103)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard); however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as dual channel outputs.

This logic enables the connection of 1 dual channel direct opening input, 1 mode select input, 3 dual
channel dependent inputs, and 1 dual channel safety input.

Safety output 2

Safety input 6 .: Emerge.ncy —— LOgIC 103
r , stop switch r'. )
. A Safety light _
[ Il . curtain 5 Safety
& , Safety input 5 (PNP type) E i ::: Output 1

[}
Enabling switch

& Safety output 1

Safety input 2 %

. Safety
. =W output 2

Safety input 3 H
Safety input 4 5 alety inpd Selector SWItCh

Auto mode Teach mode

Safety switch

Safety input 1

Operation example (Logic 103)

eAuto mode
Safety output 2
- Safety output 2 .;__; System stops
Safety input 6 ::: SafeyinL© =3

I

b

Safety input 4

w - Safety input
Safety input 4 & _

Safety input 2

Safety input 2

Auto mode Teach mode Auto mode Teach mode

Safety input 1 Safety input 1
eTeach mode
4 Safety output 2 Safety output 2
= ystem runs safetyinput6 oo System stops

System stops Beams
blocked!

Safety input 5

Safety output 1 .

Safety input 3

Safety input 3
Safety input 4 Safety input 2 Safety input 2 gy
Egg:{:gg%; - Position 2!

Auto mode Teach mode Auto mode Teach mode

Safety input 4

Safety input 1 Safety input 1
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Logic circuit (Logic 103)

Self-hold

Safety input 5 function circuit 1 Safety output 2
X10, X11 Dual Channel Safety Hold 052 | Hold g2
Self-hold 0SSD TZS
. N witl
Safety input 6 "SI pualchannel function H off delay
T12,X12,T13,X13 | S Dependent Trigger EDM
Safety input 2 ~{ DualChanne
T2,X2,T3,X3 (™ Dependent Self-hold
) function circuit 2
Safety input 3 [ DualChanne & | |Hoid
T4,X4,T5,x5 | { Dependent = Self-hold
function
Teache mode _A_[
Safety input 1 e Mode Trigger Safety output 1
Select Aut d Y0
TO,X0,X1 o I uto mode 0s1 || Hold
Self-hold OSSD *Ezl
function circuit 3 with
L Hold [ Off delay
Safety input 4 Self-hold EDM

DualChannel
DirectOpening

function

T6, X6, T7, X7

.

Trigger

Start input 1

Single Channel
X16 Monitor

Start input 2 Single Channel
X17 Monitor

External device

monitor 1 External Devic
T14,X14 Monitor "~

External device

montior 2 External Devic
T15,X15 Monitor

il

@ Monitoroutput forsafetyinput ~ @Monitor outputfor safetyoutput ~ @Solenoidoutput

Safety input 1
momto:{ 4(Notel) Safety output 1

Y0,Y1 monitor
Safety input 2 :@_> v goteZ)
monitor —_—
Y5 0OSs1

Safety input 3

monitor Safety output 2
Y2,Y3

Auto mode (Note3)

|
|

Solenoid output 1

Y17

i
%

EalD i G
m— - Y13 Solenoid output 2
Safety input 4 | 082 =
monitor Y20
& Y7
Safety input 5 Safety output 1 monitor and safety Note3: o
monitor output 2 monitor turn OFF immediately ~ Auto mode: 5
& Y10 independent of OFF-delay time. In Run state, when the safety outputs =
- are OFF and one or more corresponding 2
Safety input 6 safety inputs are OFF, the solenoid o
monitor outputs turn ON.
& Y11 When all corresponding safety inputs are
- ON, the solenoid outputs turn OFF even
when the start input is OFF.
Notel ] ) Solenoid output 1
When safety input 1 is set to Auto Teachmode (Note4)

mode, the monitor for safety input 1 YO,Y1 » Y17

-Y2 Y3 o Solenoid output 2
0

Note4:

Teachmode:

In Run state, when the safety outputs
are OFF, the solenoid output 1 turns ON.
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Functions (Logic 103)

eSafety inputs: X0 to X13 (TO, T2to T7, T12, T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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Intended inputs Function

(Terminal names)

Safety input 5 Function name Dual channel safety input
(X10, X11) Symbol

[ Dual Channel Safety ]

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T10, T11).
Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2to T7, T12, T13) to
diagnose connected safety devices and input circuits. Safety check signals can not be used as a
power supply for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1 through
safety input 4, and safety input 6.

Note. Use safety input 1 through safety input 4, and safety input 6 as specified combinations, such as
receive terminal (Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does
not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 or safety input 3 although
AUTO mode is selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 4 and safety input 6,
connect the unused receive terminals (Xn) to the corresponding drive terminals (Tn). If they are
not connected, the SafetyOne does not turn ON the safety outputs.

Note. If safety input 5 is not used, connect the receive terminals (X10 and X11) to a 24V DC power
supply (V+). If they are not connected, the SafetyOne does not turn ON the safety outputs.
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5-136

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)

Function name

Monitor input

Symbol

Single Channel
Monitor

Start input 2
(X17)

Safety input 1
(X1-TO: AUTO)
Safety input 4
(X6-T6, X7-T7)
Safety input 5

(X10, X11)

Safety input 6
(X12-T12, X13-T13)

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)




eSafety outputs: YOto Y3

Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs Function

(Terminal names)

Safety output 1

Function name

Safety output with timer

(YO, Y1) Symbol

Safety output 2
(Y2,Y3)

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, all safety outputs

(safety output 1 and safety output 2) are turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety

outputs (safety output 1 and safety output 2) are turned OFF, immediately.
Note. Set time of safety output with timer is active independent of the selected mode.

eSafety input monitor outputs: Y4to Y11

Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(XO-TO: TEACH)

When TEACH mode (XO0) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

output is OFF.

Safety input 4 monitor output
Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10, X11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12-T12, T13-X13)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
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Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The

monitor output is OFF in other errors, Initial state, or Configuration state.
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eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation
(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse outputs (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— - - mon

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OrdorF
State monitor output 3

(Y16) OOFF HON OOFF DOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.
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eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch. The operations of solenoid
output 1 are different by the selected mode.

Intended outputs Description of operation

(Terminal names)

Solenoid output 1 AUTO mode When safety output 1 is OFF, the solenoid output is
(Y17) ON. When safety Output 1 is ready to turn ON

(safety output 1 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode When safety output 1 is OFF, the solenoid output is
ON. When safety Output 1 is ON, the solenoid
output is OFF.

Solenoid output 2 When safety output 2 is OFF, the solenoid output is ON. When safety
(Y20) Output 2 is ready to turn ON (safety output 2 can be turned ON by

operation of the start input), the solenoid output is OFF.
AWarning

The solenoid outputs are not safety output. Do not use these to construct a safety system.
Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 103)

In the case where 1 selector switch, 2 enabling switches, 1 safety light curtain, 1 emergency stop switch, and 1
interlock switch with solenoid (spring lock type) are connected.

S1
S2,3
S4
S5
S6
S7,8
S9

Klto4
M1, 2

:Selector switch

:Enabling switch

:Safety light curtain

:Emergency stop switch

:Interlock switch with solenoid (spring lock type)
:Start switch

:Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S6 turn on, allowing the SafetyOne to restart.)

°op

<
J

=<
=
o

<
[
[N

<
=
)

<
=
w

To
PLC

:Contactor
:Motor
24V DC ov DC
SafetyOne
HQAA—{EEE}-44444444447 V+ V-
Interlock switch with solenoid s1 FE
Actuator (spring lock type) To | JL [ee ] 1
3 X0 =
«+—— Guard open ‘ 1
‘ o [¥]
11p |21 s6 s2
[ ? ® =~ [
12}® | 22 : X2
i T3 | L Y2
A2+ I -
y ,,[,11&,5,1 ,,,,,,, ﬂ s3 Y3
I 2 L
429 520 |AL(-) oF :T
T5 | J L Y4
$9 L e 5]
Y6
176 _|
X6
17|
X7
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When not using the start switch When connecting multiple emergency stop switches
(Auto start) in series
24V DC Cl?{ Cyl{ Cyl{
; ~ T6 1L
; ; X6
: i T7 gL
X16 ~ L
I Ka X7
o oo
F_F K Hal
: : X12
: : L
X13
When using the start switch
(Manual start)
24V DC
S7 NOTE: Safety perfprmance depends
-~ IX16 on the system configuration.

s8] X17

When not using some inputs

-If there are unused safety inputs in S3 and S4
and S6, connect the unused receive terminals to
the corresponding drive terminals. (Refer to (1)).

-If S5 is not used, connect the receive terminal to
24V DC power supply (V+). (Refer to (2))

24V DC

L
I
l: Tn+1 JL

Xn+1

M

@]
=y
)
k=
=4
@
=
o

(2 Tm
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Timing chart (Logic 103)

Example: Teach mode

Safety Safety Safety Safety

P output output output output Switch
ower 2 1 1 1,2 to auto
ON ON ON ON ON mode

Safety input 1: X0
(Mode selectinput:
Teachmode)

note 1)
—» <+ Max.3s

Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput1:Y4

noleZL’ <F7

Safety input 2: X2 ' ’ ‘

note 2)

Safety input 2: X3 1 ’ ‘

Monitor outputfor
safetyinput2: Y5

Safety input 4: X6,
X7

Monitor outputfor
safetyinput4:Y7

o

Safety input 6: X12,
X13

Monitor outputfor
safetyinput6:Y11

—
Startinput 1: X16 ] Min.0.1s
(Manual)

— r—
Min.0.1s

Startinput 2: X17 B
(Control)

Max. 0.1S | orr delaytime OFF delaytime

Safetyoutputl:
YO, Y1

Monitor outputfor
Safetyoutput 1: Y12

—» * Max 0.1s OFF delaytime:

Safetyoutput2:
Y2,Y3

Monitor outputfor
Safety output 2: Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

—* * Max. 6s

Initialization

(Both safety input 3 and 5 are ON in this chart.)

Note 1) When “Safety input 1(mode select input)” is switched to another mode within 3s, “Safety output 1” is kept
ON. "Safety output 2" is unrelated to mode select input.
Note 2) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel dependent input (X4, X5, X12 and X13) is infinity.

The time of dual channel direct opening input (X6, X7) is 0.5s.

The time of dual channel safety input (X10, X11) is 0.1s.

Refer to the following “Logic functions” for more details.
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Example: Auto mode

Safety Safety

output safety output Switch
outputl
1,2 2 to teach

ON ON ON mode
Safety input 1: X0

(Mode select input:
Teach mode)

note 3) Max. 3s

Safety input 1: X1
(Mode select input:
Auto mode)

Monitor output for
safety input 1: Y4

Safety input 2: X2

Safety input 2: X3

Monitor output for
safety input 2: Y5

Safety input4: X6,
X7

Monitor output for
safety input 4: Y7

Safety input 6: X12,
X13

Monitor output for
safety input 6: Y11

Start input 1: X16
(Manual)

_> 1—
Min. 0.1s

Start input 2: X17
(Control)

— ] e
OFF delay time Max. 0.1s

Safety output 1: YO,
Y1

Monitor output for
Safety output1: Y12

Q
>
Q
<
=
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=
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OFF delay time

Safety output 2:
Y2,Y3

Monitor output for
Safety output2: Y13

Solenoid output 1:
Y17

Solenoid output 2: Y20

State monitor output 3:
Y16

(Both safety input 3 and 5 are ON in this chart.)

Note 3) When “Safety input 1 (mode select input)” is switched to another mode within 3s, “Safety output 1” is kept ON.
“Safety output 2” is unrelated to mode select input.
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Logic 13A: The logic applicable for selection of active safety input devices

Overview (Logic 13A)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard); however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as dual channel outputs.

This logic enables the connection of 2 dual channel direct opening inputs, 1 mode select input, and 3
dual channel dependent inputs.

Safety input 5 Safety input 6
l System runs Emergency r . .
: stop switch 4 @ Logic 13A
Safety output l Safety input 4 (PNP type)

or r :
Safety output 2 .
Enabling switch \

1.

Selector switch
Safety input 2 e

Safety switch _|_>
S

__1 Safety
— = Woutput 1

— _\1 Safety
—~_" output 2

N

Auto mode Teach mode

Safety input 3

Safety input 1

Operation example (Logic 13A)

eAuto mode
Safety input 5 Safety input 6

Safety input 4

i =
Safety input 3 '{i‘? z

Auto mode Teach mode

Safety input 2

Inactive

Safety input 1

Safety input 5 i E

Safety output 1
or
Safety output 2

eTeach mode

input 4

Safety input 2

Positionl!
Position3!

Inactive

Safety input 3 (\ Auto mode Teach mode

Safety input 1
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Logic circuit (Logic 13A)

LOGIC

Safety input 5
T10, X10, T11, X11

Safety input 6
T12,X12,T13,X13

Safety input 2
T2,X2, T3, X3

Safety input 1
TO, X0, X1

Safety input 3
T4, X4, T5, X5

Safety input 4
T6, X6, T7, X7

Start input 1
X16

Start input 2
X17

External device

monitor 1
T14,X14

External device
monitor 2
15,X15

@ Monitor output for safety input

DualChannel
DirectOpening
DualChannel
DirectOpening

Self-hold function circuit 1

Hold
& ) - Self-hold
function

Trigger

S D“amhz”"e' \ Self-hold function circuit 2
~~{ Dependent
& / Hold
Self-hold
function
Teachmode —"—[
Mode Trigger
_ Select
o— I Auto mode
Self-hold
T DualChannel 4'—\ function circuit 3
ual annel
~[ Dependent w Hold
Self-hold
function
\ﬁ DualChannel
L Dependent Trigger

Single Channel

Monitor

i

Single Channel
Monitor

J—{eon

Control
Start

Safety output
1
Hold Yo
Y1
OSSD
L|eom
Safety output
2
Y2
OS1 [ Hold
OSSD T@
with

Off delay
EDM

|

External Devic
Monitor

External Devic
Monitor

Safety input 1
monitor  (Notel)
Y4

|

Safety input 2
monitor

Q’?
&

F

Safety input 3
monitor
Y6

IRo

Safety input 5
monitor
Y10

time.

IRo

Safety input 6
monitor
Y11

IRo

monitor for safety input 1 is turned

OFF.

Y2,Y3

@ Monitor output for safety output

Safety output 1
monitor

<
o
E
<
N

Safety output 2

onitor (Note2)
& Y13

Os1
Safety input 4
monitor Note2:
& Y7 Safety output 2 monitor turns OFF

immediately independent of OFF-delay

@ Solenoidoutput

Auto mode (Note3)

Solenoid output 1
Y17

2 =
Note3:
Auto mode:
In Run state, when the safety outputs
are OFF and one or more corresponding
safety inputs are OFF, the solenoid
outputs turn ON.
When all corresponding safety inputs

are ON, the solenoid outputs turn OFF
even when the start input is OFF.

HI

Teachmode (Note4)
YO,Y1l O Y17 Solenoid output 1

Y2,Y3 |0 Y20 Solenoid output 2

F

Note4:

Teachmode:

In Run state, when the safety outputs are
OFF, the solenoid outputs are turned ON.
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Functions (Logic 13A)

eSafety inputs: X0 to X13 (TO, T2 to T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 5
(X10-T10, X11-T11)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T13) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 6, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (YO, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘g,'mEfV'ﬂ
Description of This function diagnoses the
operation status of devices connected to a

target safety output.
Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.
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Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Safety input 4

Description of

Safety outputs are started, when this function

(X6-T6, X7-T7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10-T10, 0.1s to 5s ON operation.

X11-T11) Detall Logic functions (5-325, 330)

Safety input 6 information

(X12-T12,

X13-T13)
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1 Function name Safety output without timer
(YO, Y1) Symbol
Hold
OSSD
|: EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 2 Function name Safety output with timer
(Y2,Y3) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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LOGIC

5-150

Safety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH)

When TEACH mode (XO0) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10-T10, X11-T11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12-T12, T13-X13)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.




eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

LOGIC

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch. The operations of solenoid
outputs are different by the selected mode.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

AUTO mode

When safety output 1 is OFF, the solenoid output is
ON. When safety Output 1 is ready to turn ON
(safety output 1 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode

When safety output 1 is OFF, the solenoid output is
ON. When safety output 1 is ON, the solenoid output
is OFF.

Solenoid output 2
(Y20)

AUTO mode

When safety output 2 is OFF, the solenoid output is
ON. When safety Output 2 is ready to turn ON
(safety output 2 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode

When safety output 2 is OFF, the solenoid output is
ON. When safety output 2 is ON, the solenoid output
is OFF.

the solenoid outputs are not safety output. Do not use these to construct a safety system.

Note. The solenoid outputs are OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 13A)

In the case where 1 selector switch, 1 enabling switch, 1 interlock switch with solenoid (spring lock type), and 2
emergency stop switches are connected.

S1 :Selector switch
S2 :Enabling switch
S3,4 :Interlock switch with solenoid (spring lock type)
S5,6 :Emergency stop switch
S7,8 :Start switch
S9,10  :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,

contacts 41-42 and 51-52 of S3 and S4 turn on, allowing the SafetyOne to restart.)

K1lto4 :Contactor

M1, 2 :Motor
Interlock switch with solenoid 24v DC 0V DC
Actuator spring lock type SafetyOne %
Fuse
<4—— Guard open V+ V-
s3 st (=] T
119 |21 : I
|t e s o] - -
1260 |22 3 |X0_|
: T1
e : 7] [
|| | 414 51 1%L |
R s2 . [#
[ 1428526 | A1) T T2
: X2 v2
s9 : T3
= [ o [
T4 | L
X4 Y4 |—»
75 | JL Y5 |——»
X5 Y6 ——>
) . . Y7 —»
Interlock switch with solenoid 76 | 1 1ol
Actuator (spring lock type) — —
X6 Y11 f—— |[To
<4—— Guard open 17 | Yi2 | » PLC
~ X7 Y13 f——»
sa S5 Y14 |—»
T I — 0 R g
CI 0L S) : X10 Y16 |l—»
TE o —
A2+ a1 ]
U | 418 51 q S6 QW
H' X ; T12 | I
420 520 | AL(-) S X12
i T13 Y17
S X13
K1 K2 2] Y20
m X14
K3 K4 15 ] 1
m X15
S7
X16
X17
S8
S10
—F
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When not using the start switch S7
(Auto start)

24V DC

X16

o —
S8 X17

When using the start switch S7
(Manual start)

24V DC
S7
————— ——1X16
s

LOGIC

When connecting multiple emergency stop switches
in series

o o o
HOH M
: X4
,—\:\L ~ [ 5 | L
X5
o o o .
H H A '
i X12
,—\:\L iy T3 | I L
X13

NOTE: Safety performance depends
on the system configuration.

When not using some safety inputs

*If there are unused safety inputs in S3 to S6,
connect the unused receive terminals to the
corresponding drive terminals. (Refer to (1))

l: Tn L
Xn

T | L
Xn+1

@]
=y
)
k=
=4
@
=
o
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Timing chart (Logic 13A)

Example: Teach mode

Power Safety Safety Safety  Switch to Safety
output output output Auto output
ON ON ON ON mode ON

Safety input1: X0
(Mode selectinput:
Teachmode)

noedy| ¢ Max. 3s

Safety input1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput1: Y4

note 2)

Safety input 2: X2 3 ’ ‘

note 2)4>

Safety input 2: X3 i ’ ‘

Monitor outputfor
safetyinput2: Y5

Safety input 3: X4,
X5

Monitor outputfor
safetyinput3:Y6

Safety input 5: X10,
X11

Monitor outputfor
safetyinput5: Y10

—
Startinput 1: X16 —— Min.0.1s
(Manual)

-
0.1sto5s

Start input 2: X17

(Control)

—» «—Max.0.1s

Safetyoutputl:
YO, Y1

Monitor outputfor
Safetyoutput1:Y12

OFF delaytime: OFF delaytime OFF delaytime
«— >
Safetyoutput2:Y2,
Y3
Monitor output for

Safetyoutput 2: Y13

Solenoid output1:

Y17
Solenoid output2:
Y20
State monitor output 3:
Y16
> [“— Max.6s
Initialization

(Both safety input 4 and 6 are ON in this chart.)

Note 1) When Safety input 1 (mode select input) is switched to Auto mode from Teach mode, all of Safety output are
kept ON for 3s maximum till X1 is turned ON after X0 is turned OFF. All of Safety output are turned OFF at
the same time as X1 is turned ON.

Note 2) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel dependent input (X4 to X7) is infinity.

The time of dual channel direct opening input (X10 to X13) is 0.5s.

Refer to the following “Logic functions” for more details.
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Example: Auto mode

Safety input 1: X0
(Mode selectinput:
Teachmode)

Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput1:Y4

Safety input2: X2

Safety input2: X3

Monitor outputfor
safetyinput2: Y5

Safety input3:
X4, X5

Monitor outputfor
safetyinput3:Y6

Safety input5:
X10, X11

Monitor outputfor
safetyinput5:Y10

Start input 1: X16

(Manual)

Startinput 2: X17
(Control)

Safety output1:

YO0, Y1

Monitor outputfor
Safetyoutput1: Y12
Safety output2:

Y2,Y3

Monitor outputfor
Safetyoutput2:Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

LOGIC

Safety Safety Safety Switch to
output output output teach
ON ON ON mode
te 3
m <« Max. 3s
0.1sto 5s
b 4 }
—»{ <«— Max.0.1s
Q
-
QD
i=t
OFFdelaytime: OFFdelaytime: @
< L < » (6]

(Both safety input 4 and 6 are ON in this chart.)

Note 3) When Safety input 1 (mode select input) is switched to another mode within 3s, all of Safety output are kept

ON.
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LOGIC

Logic 13b: The logic constructing an OR circuit applicable for selection of

active safety input devices

Overview (Logic 13b)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard); however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as dual channel outputs.

This logic enables constructing an OR circuit in Auto mode (operating mode).

This logic enables the connection of 2 dual channel direct opening inputs, 1 mode select input, 1
dual channel dependent input, 2 dual channel safety inputs.

Safety input 3

7 a
Safety output 1
or 7
Safety output 2
L o //. Emergency ‘ Logic 13b
_D Safety input 5 D— stop switch l’.

1 Safety
™ W output 1

Safety
i ::1 output 2

Enabling switch \ > "
' L b
Selector switch @ ,
Safety input 2 - - -
y p\._D-SEIfe?pUM .Q_r. Safety switch s >
éafetyinputG Safety light ﬂ m

Auto mode Teach mode curtain
@ (PNP type) ﬂ m

Safety input 1

EEEEEEESEEESE
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Operation example (Logic 13b)

eAuto mode

Safety input 3 Safety input 3

Safety output 1
or
Safety output 2

Safety output 1
or System runs

Safety output 2 H

System stops
<3

Workspace

Safety input 2

Safety input 2 - - -
Safety input 4 h b
. Safety input 4 Safet§/ input 6

Safety input 6
Auto mode Teach mode

Auto mode Teach mode

Safety input 1 Safety input 1

eTeach mode

Safety input 3 Safety input 3
M
ht«

Safety output 1 Y m m or ty outp Syste stops

or Safety output 2

Safety output 2 % ty outp O
L 2

et ) T )

Safety input 5 Safety input 5

Workspace
p Workspace

G Ja1deyd

-. 5 -'
Safety input 4

‘ﬁ Safety input 6

Auto mode Teach mode

Auto mode Teach mode

Safety input 1

Position1!
Position3!

Safety input 4
|

Safety input 6 Safety input 2 -

Safety input 2

S

Safety input 1
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Logic circuit (Logic 13b)

Self-hold
function circuit 1

Safety input 6 DualChannel
T12,X12, T13, X13 EE DirectOpening } EY Hsdd" hold
elf-hol
Safety input 2 \E: DualChannel function
T2, %2, T3,x3 \__~% Dependent Trigger
Self-hold function circuit 2
& Hold
Safety input 1 % Mode | Teachemode Self-hold
TO, X0, X1 o— Select Auto mode function
Trigger Safety output 1
Hold Yo
Safety input 3 DualChannel :Yl
T4 X4. T5.%5 DirectOpening Self-hold OSSD
A — function circuit 3
| . —’H EDM
Safety input 4 Dual Channel Safety & o
Self-hold
X6, X7
function Safety output 2
) L
Safety input 5 Dual Channel Safety Trigger Hold Y2
X10, X11 os1
OSSD Y3
with
Start input 1 Single Channel H Off delay
X16 Monitor EDM
Single Channel

Start input 2
X17 Monitor

el

Control
Start

External device

monitor 1 External Devici
T14,X14 Monitor

External device

monitor 2 EDM [External Devic

T15,X15 Monitor

@ Monitor output for safety input

@ Monitor outputfor safety output

Safety input 1 (Notel)

monitor

|

Safety input 2
monitor

i
T
!

Safety input 3
monitor
Y6

IRo

Safety input 4
monitor
Y7

IR0

Safety input 5
monitor
Y10

IR0

Safety input 6
monitor
Y11

IRo

When safety input 1 is Auto mode, the
monitor for safety input 1 is turned
OFF.

Safety output 1
monitor

|

Safety output 2

onitor (Note2)
Note2:

Safety output 2 monitor turns OFF
immediately independent of OFF-delay
time.

OS1

@ Solenoidoutput

Auto mode (Note3)

Solenoid output 1

Y17

Solenoid output 2
Y20

In Run state, when the safety outputs
are OFF and one or more corresponding
safety inputs are OFF, the solenoid
outputs turn ON.

When all corresponding safety inputs
are ON, the solenoid outputs turn OFF
even when the start input is OFF.

Teachmode (Note4)

Yo,Yi1 © Y17  Solenoid output 1
Y2,Y3 © Y20 Solenoid output 2
Note4:
Teachmode

In Run state, when the safety outputs are
OFF, the solenoid outputs turn ON.



Functions (Logic 13Db)

LOGIC

eSafety inputs: X0 to X13 (TO, T2 to T5, T12, T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input

Symbol

[_/o— Mode Select ]
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. This function
diagnoses time interval of status
transition between each input (0.5s).

Detail information

Logic functions (5-319)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

~{ Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 6
(X12-T12, X13-T13)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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LOGIC

5-160

Intended inputs
(Terminal names)

Function

Safety input 4
(X6,X7)
Safety input 5
(X10, X11)

Function name

Dual channel safety input

Symbol

[ Dual Channel Safety ]

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T6, T7,
T10 and T11).

Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T5, T12, T13) to
diagnose connected safety devices and input circuits. Safety check signals can not be used as a
power supply for connected devices.

In case of using only one of safety input 4 or safety input 5, open the unused safety inputs. If the
unused safety input is connected to a 24 VDC power supply (V+), SafetyOne does not turns OFF by
the OFF operation of used safety input.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1 through
Safety input 3, and safety input 6.

Note. Use safety input 1 through safety input 3, and safety input 6, as specified combinations, such as
receive terminal (Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does
not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2, safety input 3, or safety input 6, connect the
unused receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not
connected, the SafetyOne does not turn ON the safety outputs.




eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

LOGIC

Intended inputs Target safety Function
(Terminal names) outputs

(Terminal

names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE'fV'ﬁ

Description of
operation

This function diagnoses the
status of devices connected to a
target safety output.

Detail information

Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected

devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Safety input 4

Description of

Safety outputs are started, when this function

(X6, X7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10, X11) 0.1s to 5s ON operation.

Safety input 6 Detail Logic functions (5-325, 330)

(X12-T12, information

X13-T13)




eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1 and safety output 2) are turned OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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5-164

Safety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH)

When TEACH mode (XO0) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output

Safety input 4

(Y?) (X6, X7)
Safety input 5 monitor output Safety input 5
(Y10) (X10, X11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12-T12, X13-T13)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.




eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

LOGIC

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch. The operations of solenoid
outputs are different by the selected mode.

Intended outputs
(Terminal names)

Description of operation

Solenoid output 1
(Y17)

AUTO mode

When safety output 1 is OFF, the solenoid output is
ON. When safety Output 1 is ready to turn ON
(safety output 1 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode

When safety output 1 is OFF, the solenoid output is
ON. When safety output 1 is ON, the solenoid output
is OFF.

Solenoid output 2
(Y20)

AUTO mode

When safety output 2 is OFF, the solenoid output is
ON. When safety Output 2 is ready to turn ON
(safety output 2 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode

When safety output 2 is OFF, the solenoid output is
ON. When safety output 2 is ON, the solenoid output
is OFF.

The solenoid outputs are not safety output. Do not use these to construct a safety system.

Note. The solenoid output is OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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LOGIC

Wiring example (Logic 13b)

In the case where 1 selector switch, 1 enabling switch, 1 interlock switch with solenoid (spring lock type), 2 safety
light curtains, and 1 emergency stop switch are connected.

S1 :Selector switch

S2 :Enabling switch

S3 :Interlock switch with solenoid (spring lock type)
S4,5 :Safety light curtain

S6 :Emergency stop switch

S7,8 :Start switch

S9 :Solenoid control switch

(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S3 turn on, allowing the SafetyOne to restart.)
K1to4 :Contactor
M1, 2 :Motor

Interlock switch with solenoid

Actuator spring lock type
24y DC ov DC
<+—— Guard open SafetyOne ——F
Fuse
w2 = v+ ] v
s1 o,
L lae 4° | v [ '
1209 [2 i <0 L
A2(+ EZEl
U | 419 51 : S
I = P 9]
s
i I
; X2 (v
i Tz | L
= I =2
—~F X3 Y2
T4 | JL Y3
1X4_|
T5 I ]
X5 [Z] S——
S4 Y5 ——»
24V 6 Y6 ,
0OSSD1 — x6 Y7 p—»
T7 Y10 f———>
— 0V 0SSD2 — X7 Y11 |———» |To
Y12 |——» |PLC
S5 Yi3|—»
- —1 24V T10 Y14 |— >
0SSD1 || X10 Y15 | —»
TI1 Y16 |—»
+— OV | [osspz|—| XU
[
s6 i
fH 2] L
= V17
—— S
X13
K1 K2 — Y20
I L
X14
K3 K4 e
L= = | X15
s7 — K3\l
- X16
b X17
S8 K4
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When not using the start switch S7 When connecting multiple emergency stop switches
(Auto start) in series
24V DC
o o o
F_H A il
: : X4
X16 5 5 T5 | L
———— NN T
S8 X17 X5
0o o o
F_H K il
: : X12
i i T13 | 4 L
When using the start switch S7 T T
X13
(Manual start)
24V DC
NOTE: Safety performance depends on
S7 the system configuration.
———— —1X16
0—5/8— X17 When not using some safety inputs
-If there are unused safety inputs in S3 and S6,
connect the unused recieve terminals to the corresponded

drive terminals. (Refer to (1))

=If use only one of S4 and S5, open between the unused
recieve terminals and drive terminals. (Refer to (2))

«If unuse both of S4 and S5, connect the recieve rminals
to DC power supply 24V DC. (Refer to (3))

24V DC
1

(1) T M
Xn
Tn+l
Xn+l

(2) M
T, 5
X %—*;
Tm+l g
Xm+1

(3) T,
XD
To+l
Xo+l
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Timing chart (Logic 13b)

Example: Teach mode

Note 1)

5-168

P Safety Safety Safety  Switch Safety
ower
output output output  to Auto output
ON ON ON ON  mode ON

Safety input 1: X0
(Mode selectinput:
Teachmode)
Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput 1: Y4

note 1)

Safety input2: X2 ‘ ‘

<7nv.)|e 1)

Safety input 2: X3 i ‘ ‘

Monitor outputfor
safetyinput2: Y5

Safety input 4: X6,
X7

Monitor outputfor
safetyinput4:Y7

Safety input5:
X10, X11

Monitor outputfor
safetyinput5: Y10

Safety input 6: X12,
X13

Monitor outputfor
safetyinput 6: Y11

— Min.0.1s
Startinput 1: X16 F
(Manual)
0.1sto 5s
Start input 2: X17
(Control)

— @« Max.0.1s Max.O.lsA -

Safety output1:
YO, Y1

Monitor outputfor
Safetyoutput1: Y12

OFF OFF i OFFdelaytime
>

Safety output2:
Y2,Y3

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

—> «—— Max. 6s

nitialization

(Safety input 3 is ON in this chart.)
Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4, X5, X12 and X13) is 0.5.

The time of dual channel safety input (X6 to X11) is 0.1s.

Refer to the following “Logic functions” for more details.



Example: Auto mode

Safety input 1: X0
(Mode selectinput:
Teachmode)
Safety input1: X1
(Mode selectinput:
Auto mode)

Monitoroutputfor
safetyinput1: Y4

Safetyinput 2: X2,
X3

Monitoroutputfor
safetyinput2:Y5

Safety input4:
X6

Safety input4:
X7

Monitoroutputfor
safetyinput4:Y7

Safety input5:
X10, X11

Monitor outputfor
safetyinput5: Y10

Safety input 6: X12,
X13

Monitoroutputfor

safetyinput6: Y11

Start input 1: X16
(Manual)

Start input 2: X17
(Control)

Safetyoutput1:

YO, Y1
Monitoroutputfor
Safetyoutput1: Y12
Safetyoutput2:Y2,
Y3

Monitoroutputfor
Safetyoutput2: Y13

Solenoid output1: Y17

Solenoid output2: Y20

State monitor output 3:
Y16

LOGIC

Safety Safety Safety Switch to Safety
output output output Teach output
ON ON ON mode ON
Min.0.1s —», “—
0.1sto5s +» [«
’ir ﬂ
—»' <« Max.0.1s Max.0.1s —» <
OFFdelaytime: OFFdelaytime OFFdelaytime:

(Safety input 3 is ON in this chart.)
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LOGIC

Logic 13C: Partial stop logic applicable for selection of active safety input

devices

Overview (Logic 13C)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard); however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as dual channel safety outputs.

This logic enables the connection of 3 dual channel direct opening inputs, 1 mode select input, 1
dual channel dependent input, 1 dual channel safety input.

Safety output 2

System runs Safety output 1 Emergency l’.

ystem runs stop switch Logic 13C
A,}i_
_ Enabling switch Gy L=
safetyinput3 ~ Selector switch @ —|_> i . 1 Sa{et)t/ 1
I = : % outpu

_ EN Safety switch \ — | 1 Safety
Safety input 2 . output 2

Aut di Teach mode Saf:a input 5 .
uto mode vine Safety light
@ curtain E m

Safety input 1 (PNP type)

Operation example (Logic 13C)

Safety input 6 °

Safety input 4

eAuto mode

Safety output 1

Safet: tput 2
. atety outpu System runs
Safety input 6 System stops -

Safety output 1

Safety output 2 System stops
System stops Y

Safety input 6 ¢
'
Safety input 3 ]

Safety input 3

I . Safety input 4 Safety input 2

Safety input 4 Safety input 2

Auto mode Teach mode Saféty input 5 Auto mode Teach mode
@ Safety input 5
Safety input 1 Safety input 1
eTeach mode
¢ Safety output 1
Safety output 1 Safety output 2 10 o stops
Safety output 2 System stops P

Safety input 6 ystem stops

Safety input 6 :

Safety input 3
Safety input 3 § alety inpu

- Inactive

e Position1! !
" ition3!
Safety input 4 Position3 A
Safety input 4 Safety input 2 Safety input 5 Safety input 2
afety inpu
Auto mode Teach mode Auto mode Teach mode Safety input 5
Safety input 1 Safety input 1
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Logic circuit (Logic 13C)

LOGIC

Self-hold function circuit 1

Safety input 5 DualChannel

DirectOpening

s1 || Hold
Self-hold
function

—{: Trigger

T10, X10, T11, X11

Safety input 2 S pualchanne

Self-hold function circuit 2

T2,X2, 73,3 " Dependent
Hold
Self-hold
function
. —"—{: Trigger
Safety input 1 e Mode Teache mode Safety output 1
TO, X0, X1 o— Select Auto mode & Hod YO
Seff-hold = 0SSD i
function circuit 3,
Safety input 3 DualChannel [ Hold %: EDM
T4, X4, T5, X5 % Self-hold
function
- )
Safety input 4 IE DualChannel Trigger Safety output 2
T6, X6, T7, X7 DirectOpening Y2
OS1 [ Hod
Self-hold function circuit 4 OSSD Y3
Safaty input 6 H with
Dual Channel Safet od
X12, X13 uaihannel satety mEl Self-hold —[]of dela
function EDM
Start input 1 Single Channel 1 [ Trigger
X16 Monitor
Start input 2 Single Channel Control
X17 [ Monitor Start
External device
monitor 1 External Devici
T14,X14 Monitor
External device
monitor 2 External Devic
T15,X15 EDMJ™ wonitr
@ Monitoroutput forsafetyinput ~ @Monitoroutputforsafetyoutput ~ @Solenoidoutput

Safety input 1
p Notel
monitor ( ) Safety output 1

monitor

[ v

Safety output 2

|

Safety input 2

E—:@@iyﬂ
[= =

Safety input 3 onitor (Note2)
& monitor & Y13
=
Safety input 4
monitor Note2:
& Y7 Safety output 2 monitor turns OFF
immediately independent of OFF-delay
Safety input 5 time.
monitor
& Y10

Safety input 6
monitor

& Y11

Auto mode  (Note3)

Solenoid output 1
Y17

BT

Solenoid output 2
Y20

Note3:

Auto mode:

In Run state, when the safety outputs
are OFF and one or more corresponding
safety inputs are OFF, the solenoid
outputs turn ON.

When all corresponding safety inputs
are ON, the solenoid outputs turn OFF
even when the start input is OFF.

Teachmode (Note4)

Y0,Y1l [© Y17  Solenoid output 1
Y2,Y3 © Y20

Note4:

Teachmode:

In Run state, when the safety outputs are
OFF, the solenoid outputs turn ON.

Solenoid output 2
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LOGIC

Functions (Logic 13C)

eSafety inputs: X0to X13 (TO, T2to T11)

Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input

Symbol

[_/o— Mode Select ]
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. This function
diagnoses time interval of status
transition between each input (0.5s)

Detail information

Logic functions (5-319)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

~{ Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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Intended inputs Function

(Terminal names)

Safety input 6 Function name Dual channel safety input
(X12, X13) Symbol

[ Dual Channel Safety ]

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T12, T13).
Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T11) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1 through
Safety input 5.

Note. Use safety input 1 through Safety input 5, as specified combinations, such as receive terminal
(Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work
correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 5, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

Note. If safety input 6 is not used, connect the receive terminals (X12 and X13) to a 24V DC power
supply (V+). If they are not connected, the SafetyOne does not turn ON the safety outputs.

Q
-
D
S
=1
®
@
)
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eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output 2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE,’fV'ﬁ
Description of This function diagnoses the
operation status of devices connected to a
target safety output.

Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

)

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON

operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO) Symbol .

Safety input 3 [ Single Channel ] [ Control | “Z® j
(X4-T4, X5-T5) +

Safety input 4 Description of Safety outputs are started, when this function
(X6-T6, X7-T7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10-T10, 0.1s to 5s ON operation.

X11-T11) Detall Logic functions (5-325, 330)

Safety input 6 information

(X12, X13)
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5-176

eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection

state due to input monitor error, safety output

without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.
Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
Note. Set time of safety output with timer is active independent of the selected mode.




Safety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH)

When TEACH mode (XO0) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output

Safety input 2

(Y5) (X2-T2, X3-T3)
Safety input 3 monitor output Safety input 3

(Y6) (X4-T4, X5-T5)
Safety input 4 monitor output Safety input 4

(Y7 (X6-T6, X7-T7)
Safety input 5 monitor output Safety input 5
(Y10) (X10-T10, X11-T11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12, X13)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor

output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.
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5-178

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 HON OOFF OOFF OOFF HON

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or OoFF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

eSolenoid outputs: Y17 and Y20
Solenoid outputs are used to control a solenoid in an interlock switch. The operations of solenoid
outputs are different by the selected mode.

Intended outputs Description of operation

(Terminal names)

Solenoid output 1 AUTO mode When safety output 1 is OFF, the solenoid output is
(Y17) ON. When safety Output 1 is ready to turn ON

(safety output 1 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode When safety output 1 is OFF, the solenoid output is
ON. When safety output 1 is ON, the solenoid output

is OFF.
Solenoid output 2 AUTO mode When safety output 2 is OFF, the solenoid output is
(Y20) ON. When safety Output 2 is ready to turn ON

(safety output 2 can be turned ON by operation of
the start input), the solenoid output is OFF.

TEACH mode When safety output 2 is OFF, the solenoid output is
ON. When safety output 2 is ON, the solenoid output
is OFF.

The solenoid outputs are not safety output. Do not use these to construct a safety system.
Note. The solenoid output is OFF in each state except Run state.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.




LOGIC

Wiring example (Logic 13C)

In the case where 1 selector switch, 1 enabling swithc, 2 interlock switch with solenoid (spring lock type), 1
emergency stop switch, and 1 safety light curtain are connected.

S1 :Selector switch

S2 :Enabling switch

S3,4 :Interlock switch with solenoid (spring lock type)
S5 :Emergency stop switch

S6 :Safety light curtain

S7,8 :Start switch
S9,10  :Solenoid control switch
(Pressing the solenoid control switches after closing the guard door,
contacts 41-42 and 51-52 of S3 and S4 turn on, allowing the SafetyOne to restart.)
K1lto4 :Contactor
M1, 2 :Motor

Interlock switch with solenoid

Actuator (spring lock type) 24v DC SafetyOne oV DC
«—— Guard open Fuse
V+ V-
S1
S3 :
1—{[L 214 : T0 | L [ FE | T
rrrrrrrr [ ® 1
T X0 =
120 | 22 1 =
A2(+ X1 [vo]
Il 41&51 ﬂ s2
IS h T2 Y1 K2
[P, 2z 17 O (%]
=7 [
S\QL X3
[
T4 | L
X4
15 | JL Ya|——>
X5 Y5 |—»
Y6 [——»
Interlock switch with solenoid M6 1L Y7 |—»
Actuator (spring lock type) e Y10 R
=1 YI1|—— |To
T7 | JL ——
<4—— Guard open ‘ = Yiz pLC
o —— Y13 [——»
S4 S5 :
11 21 H o] oL Y14 |—»
3 |\ e I C— el ——
129 | 22 : 1222 | Y16
: T11 | T L L
. A2(+ X11
U741§5 ﬂ s6 —
n 24V 11> |
420 5 AL(-) j T12
OSSD1 [—{ X12
T13 Yz o
—ov_] 0SsD2 [—|X13 5
K1 K2 — Y20 %
] T14 =
X14 (&)
K3 K4 15 ]
I =
S7
X16
S8 X17
S10
~

5-179



LOGIC

When not using the start switch S7 When connecting multiple emergency stop switches
(Auto start) in series
24V DC o o o
S G gl
T F F T4
— X4
X16 i i i T5 I
~f —~ —F
0—§— X17 X5
NN\
H_H K e
; X10
When using the start switch S7 ,_\'\L ~~L ~ 111 | L
(Manual start) X11
24V DC
NOTE: Safety performance depends on the system
configuration.
S7
e— —{X16
? sg | X17 When not using some safety inputs
-If there are unused safety inputs in S3 to S5,

connect the unused receive terminals to the
corresponding drive terminals. (Refer to (1))

-If S6 is not used, connect the receive terminal to
24V DC power supply (V+). (Refer to (2))

24V DC

Tn

JL
==

)

Tn+1
Xn+l

Tm
Xm
(2) Tm

Xm+1
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Timing chart (Logic 13C)

Example: Teach mode

Safety Safety Safety Safety . Safety
output output output 1, output  Switch output
Power 1,2 1,2 2 to Auto 1,2
mode
ON ON ON ON ON ON

Safety input 1: X0
(Mode selectinput:
Teachmode)
Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput1: Y4

note 1)

Safety input 2: X2 3 ’ ‘

note 1)

Safety input 2: X3 ’ ‘

Monitor outputfor
safetyinput2: Y5

Safety input 3: X4, X5 ’

Monitor outputfor
safetyinput3: Y6

Safety input 5: X10,
X11

Monitor outputfor
safetyinput5: Y10

Safety input 6: X12,
X13

Monitor outputfor
safetyinput6:Y11

Start input 1: X16
(Manual)

o
Startinput 2; X17 0.1sto5s
(Control)

—» « Max.0.1s

Safetyoutput1: YO0,
Y1

Monitor outputfor
Safetyoutput1:Y12

OFF delaytime OFF delaytime OFF delaytime OFF

Safety output2:
Y2,Y3

Monitor outputfor
Safetyoutput2:Y13

Q
-
D
S
=1
®
@
)

Solenoid output1: Y17

Solenoid output2: Y20

State monitor output 3:
Y16

—> — Max. 6s

nitialization

(Safety input 4 is ON in this chart.)
Note 1) Input monitor error detection time is infinity.
About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4 and X11) is 0.5.

The time of dual channel safety input (X12, X13) is 0.1s.
Refer to the following “Logic functions” for more details.
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Example: Auto mode

Safety Safety

output output output
1,2 1,2 output 2 Teach 12
mode

ON ON ON ON

Saf
Safety Switch to afety

Safety input 1: X0
(Mode selectinput:

Teachmode)
Safety input 1: X1
(Mode selectinput:

Auto mode)

Monitor outputfor
safetyinput 1: Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2: Y5

note 1)

4’ J‘i
Safety input3: -

X4 3

note 1) :

Safety input3:
X5

Monitor outputfor
safetyinput3: Y6

Safety input5:
X10, X11

Monitor outputfor
safetyinput5:Y10

Safety input6:
X12, X13

Monitor outputfor
safetyinput6: Y11

Min.0.1s —»|

Start input 1: X16
(Manual)

> - 0.1sto 5s

Start input 2: X17
(Control)

—J <« Max.0.1s Max.0.1s —»

‘ 1

Safetyoutputl:
YO0, Y1

Monitor outputfor
Safetyoutput1: Y12

OFFdelaytime OFFdelaytime OFF delaytime: OFFdelaytime
< » < » < » < »

Safetyoutput2:
Y2,Y3

Monitor outputfor
Safetyoutput2: Y13

Solenoid output1:
Y17

Solenoid output2:
Y20

State monitor output 3:
Y16

(Safety input 4 is ON in this chart.)
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LOGIC
Logic 13d: The logic applicable for selection of active safety input devices

Overview (Logic 13d)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Furthermore, the mode can be selected as “TEACH 1” and “TEACH 2” in Teach mode (maintenance
mode). Safety outputs perform as dual channel outputs.

This logic enables the connection of 1 dual channel direct opening inputs, 2 mode select inputs, 2
dual channel dependent inputs, 1 dual channel safety input.

Safety input 6

Il

. Emergency g=
stop switch

Safety output 1
or [
Safety output 2

TEACH 1

Logic 13d
Enabling switch #

\

Safety input 1 E Safety
L & : = output 1
Selector switch :
..... @ s . -~ Safety
Safety input 5 5 : output 2
Safety input 4 @ > :
Auto mode Teach mode . H H
Safety light & s
Safety input 3 curtain u m
Safety input 2 (PNP type)

Operation example (Logic 13d)

eAuto mode

Safety input 6

System stops
[

Safety output 1
or

TEACH 2 TEACH 1

f 2
ﬁ Safety output
Inactive
Safety input 1
Safety input 4
Safety input 5
Auto mode Teach mode

Safety input 3
Safety input 2

eTeach mode (TEACH 2 (X1) is selected)

Safety input 6

System stops
O
Safety output 1 O/ \

or
Safety output 2

TEACH 2 TEACH 1

Safety input 1
Safety input 4 ) A
St Note. When safety input 1 is TEACH 1,
afetyinputs Position1! . . .
Auto mode Teach mode bosition3! safety input 3 is active and safety
Safety input 3 input 4 is inactive in Teach mode.

Safety input 2

5-184



LOGIC

Logic circuit (Logic 13d)

Self-hold
function circuit 1

Safety input 6 DualChannel Hold
T12,X12,T13,X13 DirectOpening Self-hold
function
Safety input 3 ~K DualChannel
T4X4T5X5 | ™S Dependent

H: Trigger

Safety input 4 ~K Dualchannd Self-hold Safety output
T6,X6,T7,X7 . Dependent function circuit 2 1
Hold Hold (Y
TEACH1 Self-hold Y1
Mode A function OSSD
Safety input 1 o Select 1| Trigger M
TOX0X1 o T TEACH2 1| eom
Safety output
Teachmod 2 Y2
eachmode
Safety input 2 Mode Sel-hold Os1 H Hod N3
T2,X2,X3 _ Select Auto mode function circuit 3| OS_SD
o— I with
Hold
Self-hold —|Pff deta
function EDM
‘H: Trigger
Safety input 5 Dual Channel Safety
X10,X11
Single Channel

Start input 1
X16

Start input 2 Single Channel Contorl
X17 Monitor Start

External device EDM [EXernal Device
monitor 1 Monitor

T14,X14

Monitor

i

External device

. External Devic
monitor 2 Monitor

T15,X15

@ Monitoroutput forsafetyinput ~ @Monitor outputfor safety output

Safety input 1

monitor  (Notel) Safety output 1
- > Y4 monitor
Safety input 2 YO0,Y1 Y12
monitor (Note2) -
Y5

Safety input 3

monitor Safety output 2
Y6 Y2,Y3 monitor  (Note4)
& Y13
Safety input 4 OSt

Qg[.j

monitor
Y7
Note4: 0
Safety input 5  Safety output 2 monitor turns OFF 5
monitor immediately independent of OFF-delay i=t
& YI0 time. @
6]
Safety input 6
monitor
& Y11

TEACH 1 monitor  (Note3)
Y17

e

TEACH 2 monitor ~ (Note3)
Y20

Notel:
When safety input 1 is THACH 2,
the safety input 1 monitor is turned OFF.

Note2:
When safety input 2 is Auto mode,
the safety input 2 monitor is turned OFF.

Note3:
Each state exception of Run state,
TEACH 1 monitor and TEACH 2 monitor are turned OFF.
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Functions (Logic 13d)

eSafety inputs: X0 to X13 (TO, T2, T4 to T7, T12, T13)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)
Safety input 2
(X2/X3-T2)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 5
(X10, X11)

Function name

Dual channel safety input

Symbol

[ Dual Channel Safety ]

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T10, T11).

Detail information

Logic functions (5-317)
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Intended inputs Function

(Terminal names)

Safety input 6 Function name Dual channel direct opening input
(X12-T12, X13-T13) Symbol

[iﬂi: Dual Channel ]

Direct Opening

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2, T4to T7, T12, T13) to
diagnose connected safety devices and input circuits. Safety check signals can not be used as a
power supply for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1 through
Safety input 4, and safety input 6.

Note. Use safety input 1 through safety input 4, and safety input 6, as specified combinations, such as
receive terminal (Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does
not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 3 or safety input 4 although
AUTO mode is selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 3, safety input 4 or safety input 6, connect the
unused receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not
connected, the SafetyOne does not turn ON the safety outputs.

Note. If safety input 5 is not used, connect the receive terminals (X10 and X11) to a 24V DC power
supply (V+). If they are not connected, the SafetyOne does not turn ON the safety outputs.
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eExternal device monitor inputs: X14 and X15 (T14 and T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs
(Terminal
names)
External device monitor input 1 | Safety output 1 | Function name External device monitor input
(X14-T14) (Y0, Y1)
External device monitor input 2 | Safety output2 | Symbol -
(X15-T15) (Y2, Y3) [ EXte;j‘k";‘,'mE,’fV'ﬁ
Description of This function diagnoses the
operation status of devices connected to a
target safety output.

Detail information | Logic functions (5-326)

Safety check signals (pulses signals) are sent from the drive terminals (T14, T15) to diagnose external
devices and monitor circuits. Safety check signals can not be used as a power supply for connected
devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs Target safety inputs Function
(Terminal names) (Terminal names)
Start input 1 Safety input 1 Function name Monitor input
(X16) (X0/X1-TO) Symbol -
. Single Channel
Safety input 2 [ Monitor J
(X2-T2: TEACH)
Safety input 3 Description of Safety outputs are started, when
(X4-T4, X5-T5) operation all target safety inputs are in the
Safety input 4 safe state and this function is in
(X6-T6, X7-T7) the ON state. This function is
turned ON by 0.1s or more ON
operation.
Detail information Logic functions (5-325)
Intended inputs Target safety Function
(Terminal names) inputs
(Terminal
names)
Start input 2 Safety input 2 Function name | Monitor input + Control start
(X17) (SX3-T2: AUTO) | Symbol Single Chamra Control
afety input 5 [ Monitor ] Control Start
(X10, X11) +
Safety input 6 Description of Safety outputs are started, when this function
(X12-T12, operation becomes ON after all intended safety inputs are
X13-T13) in the safe state. This function is turned ON by
0.1s to 5s ON operation.
Detall Logic functions (5-325, 330)
information
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5-190

eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs
(Terminal names)

Function

Safety output 1
(YO, Y1)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 2
(Y2,Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection

state due to input monitor error, safety output

without timer (safety output 1) is turned OFF. Safety output with timer (safety output 2) is turned
OFF after the preset OFF-delay time.
Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1 and safety output 2) are turned OFF, immediately.
Note. Set time of safety output with timer is active independent of the selected mode.




Safety input monitor outputs: Y4 to Y11
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH 1)

When TEACH 1(XO0) is selected, the
monitor output is ON. When TEACH
1 is not selected, the monitor output
is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2: TEACH mode)

When TEACH mode (X2) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10, X11)

Safety input 6 monitor output
(Y11)

Safety input 6
(X12-T12, X13-T13)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12 and Y13
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO, Y1) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y2,Y3) function is OFF. The monitor output

turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.
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5-192

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 HON OOFF OOFF OOFF HON

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

o TEACH monitor outputs: Y17 and Y20
TEACH monitor outputs are used to monitor which of TEACH 1 and TEACH 2 is selected in TEACH

mode.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

TEACH 1 monitor output 1
(Y17)

Safety input 1

(X0-TO: TEACH 1)

When TEACH 1 (X0) is selected, the
monitor output is ON. When TEACH 1 is
not selected, the monitor output is OFF.

TEACH 2 monitor output 2
(Y20)

Safety input 1

(X1-TO: TEACH 2)

When TEACH 2 (X1) is selected, the
monitor output is ON. When TEACH 2 is
not selected, the monitor output is OFF.

The monitor outputs are not safety output. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 13d)

In the case where 2 selector switches, 2 enabling switches, 1 safety light curtains, and 1 emergency stop switch
are connected.

S1,2 :Selector switch

S3,4 :Enabling switch

S5 :Safety light curtain

S6 :Emergency stop switch
S7,8 :Start switch

Kl1to4 :Contactor

M1, 2 :Motor
24V DC 0V DC —
SafetyOne
D Fuse
— v+ ] V-]
St~ T0o | JL = _T_
L X0 =
\L T1
| X1 [0, .
— ] [ :
X2
,—\L— T3 Y2 '
n X3
3] :
S3 . T4 ] L
| X4
Wy 75 | JL Y4l—p
| X5 Y5 F—»
Y6 |——»
S4 . Te 1L Y b—»
| : X6 Y10 b——»
\L 77 | L Yil|l— >
| Yi2ol—» |TO
X7 PLC
S5 YI3——»
24V [t 10 YU4l—»
| ossp1 —(x10 :22 >
L
2 T11
—|%V_| [ossp2 f|—|X1t AL 3
Y20——» S
- 0
S6 T o
| E T2 | L
X12
| N T3 | L
X13
| EL ﬁ T4 | L
K3 K4 X14 L
| — T15
X15
ST X16
S8 — X17
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When not using the start switch S7 When connecting multiple emergency stop
(Auto start) switches in series
24V DC o Y S
N n
~~f ~~F T12
; ; ; X12
X16 : i i T13 | I L
_— ~
L 58_ X17 X13

NOTE: Safety performance depends
on the system configuration.

When using the start switch S7 When not using some safety inputs

(Manual start) *If there are unused safety inputs in S3, S4, or S6,
connect the unused receive terminals

24v DC to the corresponding drive terminals. (Refer to (1))
*If S5 is not used, connect the receive terminal
57 to 24V DC power supply (V+). (Refer to (2))
———— —{X16
24V DC
———{x17
S8
&
0 Al
b=
Xn+1
Tm |JdL
Xm
2) Tm+1 L
Xm+1

5-194



Timing chart (Logic 13d)

LOGIC

Example: TEACH 1

Note 1)

Note 2)

Power

Safety

output

ON

Safety input 1: X0
(Mode selectinput:
Teach1l)

ON

Safety
output
ON

Safety

output

Switch to

ON Teach2

Safety input 1: X1
(Mode selectinput:
Teach2)

note 1)

<+ Max. 3s

Monitor outputfor safety:
input1:Y4

Monitor outputfor
Teach1:Y17

Monitor outputfor
Teach2:Y20

Safety input 2: X2
(Mode selectinput:

Teachmode)
Safety input 2: X3
(Mode selectinput:

Auto mode)

Monitor outputfor
safetyinput2: Y5

Safety input 3: X4

note 2)
e

Safety input 3: X5

note 2)

4,‘%

Monitor outputfor
safetyinput3:Y6

Safety input 4: X6,
X7

Monitor outputfor
safetyinput4:Y7

Safety input 5: X10,
X11

Monitor outputfor
safetyinput5: Y10

Safety input 6: X12,
X13

Monitor outputfor
safetyinput6:Y11

Start input 1: X16
(Manual)

{— Min.0.1s

Startinput 2: X17
(Control)

—
0.1sto5s H

Safetyoutput1:
YO, Y1

—

[« Max.0.1s

A

« Max.0.1s

Monitor outputfor
Safetyoutput1: Y12

Safety output2:
Y2,Y3

OFF delaytime

OFF delaytime

Q
-
D
S
=1
®
@
)

Monitor outputfor
Safetyoutput2: Y13

State monitor output 3:
Y16

—>

— Max. 6s

Il

tialization

Input monitor error detection time is infinity.

When “Safety input 1 (mode select input)” is switched to another mode within 3s, all of “Safety output” are

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel dependent input (X6, X7) is infinity.
The time of dual channel safety input (X10, X11) is 0.1s.
The time of dual channel direct opening input (X12, X13) is 0.5s.
Refer to the following “Logic functions” for more details.
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Example: TEACH 2

Safety Safety ) Safety
output output Switch to output
Auto mode
ON ON ON

Safety input 1: X0
(Mode selectinput:
Teach1l)

Safety input 1: X1
(Mode selectinput:
Teach?2)

Monitor outputfor
safetyinput1: Y4

Monitor outputfor
Teachl:Y17

Monitor outputfor
Teach2:Y20

Safety input 2: X2
(Mode selectinput:
Teachmode)

notel) !« Max.3s

Safety input 2: X3
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput2:Y5

Safety input3:
X4, X5

Monitor outputfor
safetyinput3:Y6

Safety input4:
X6, X7

Monitor outputfor
safetyinput4:Y7

Safety input 5: X10,
X11

Monitor outputfor
safetyinput5:Y10

Safety input 6: X12,
X13

Monitor outputfor
safetyinput6:Y11

3

Start input 1: X16 —— Min.0.1s
(Manual)

0.1sto 5s

Start input 2: X17
(Control)

—» <« Max.0.1s — <« Max.0.1s

Safetyoutput1:YO,
Yl

Monitor outputfor
Safetyoutput1: Y12

OFF delaytime: OFF delaytime; OFF delaytime:
< » < » < »

Safetyoutput2:Y2,
Y3

Monitor output for
Safetyoutput2: Y13

State monitor output 3:
Y16

Note 1) When “Safety input 2 (mode select input)” is switched to Auto mode from Teach mode, all of “Safety output”
are kept ON for 3s maximum till X3 is turned ON after X2 is turned OFF.
All of “Safety output” are turned OFF at the same time as X3 is turned ON.
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Example: Auto mode

Note 1)

Safety input 1: X0
(Mode selectinput:

Safety
output

ON

Safety
output

ON

LOGIC

Switch to
Teach2

Teachl)

Safety input 1: X1
(Mode selectinput:
Teach2)

Monitor outputfor
safetyinput1: Y4

Monitor outputfor
Teachl1:Y17

Monitor outputfor
Teach2:Y20

Safety input 2: X2
(Mode selectinput:

Teachmode)

note 1)

—» '+ Max.3s

Safety input2: X3
(Mode selectinput:

Auto mode)

Monitor outputfor
safetyinput 2: Y5

Safety input3:
X4, X5

Monitor outputfor
safetyinput3:Y6

Safety input4:
X6, X7

Monitor outputfor
safetyinput4:Y7

Safetyinput 5: X10,
X11

Monitor outputfor safety
input5:Y10

Safety input6:
X12, X13

Monitor outputfor
safetyinput6: Y11

Startinput 1: X16
(Manual)

Start input 2: X17
(Control)

- 0.1sto 5s

Q
-
D
S
=1
®
@
)

Safetyoutput1:
YO, Y1

{ +— Max. 0.

1s

Monitor outputfor
Safetyoutput1:Y12

OFF delaytime:
< ik »

Safety output2:
Y2,Y3

OFFdelaytime:
<

Monitor outputfor
Safetyoutput2:Y13

State monitor output 3:

Y16

When “Safety input 2 (mode select input)” is switched to another mode within 3s, all of “Safety output” are
kept ON.
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Logic 104: Partial stop logic applicable for selection of active safety input

devices

Overview (Logic 104)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as single channel outputs.

This logic enables the connection of 3 dual channel direct opening inputs, 1 mode select input, and 1
dual channel dependent input.

Safety output 2
Emergency r A
stop switch . Logic 104
System runs System n
runs . .
Safety output 1 Enabling switch . Safety
S = output 2
N
N Safety
. . H g
Safety input 5 Selector switch 3 =7 output 1-1
-
| .
: Safety
Safetylnput3 ' . o —> -
I < Safety switch D — : output 1-2
Safety input 4 : f
W Safety input 2 |-> s _ sjt Sltj)tl .
Safety input 1 I
eAuto mode
Safety output 2 Safety output 2
Pootem System
Istops stops
Safety output 1 // Safety output 1
// outy
Safety input 5 Safety input 5
V4
Open!
£ 5
Safety input 3 ; . Inactive ¢ Safety input 3 “p
Safety input 4 Safety input 4
Auto mode Teach mode Safety input 2 Auto mode Teach mode Safety input 2
Safety input 1 Safety input 1
eTeach mode
Safety output 2 e Safety output 2
-
1] System
=
Safety output 1
Safety input 5 Safety input 5
Open! %
safetyinput3 & . Position 2! Safety input3 % : Position1!
Safety input 4 Safety input 4 Position3!
Auto mode Teach mode Auto mode Teach mode
Safety input 2 Safety input 2
Safety input 1 Safety input 1
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Logic circuit (Logic 104)

LOGIC

Safety input 4
T6, X6, T7, X7

Safety input 2
T2,X2, T3,X3

Safety input 1
TO, X0, X1

Safety input 3
T4, X4, T5, X5

Safety input 5
T10, X10, T11, X11

DualChannel
DirectOpening

Self-hold function circuit 1

Safety output
2 Y2

\F DualChannel
T Dependent

[

Teachmode

Auto mode

DualChannel
DirectOpening
DualChannel
DirectOpening

E
Hold
T L & Self-hold [Self-hold

Hold
Self-hold
function

—{: Trigger

Self-hold function circuit 2
Hold
Self-hold
function

—"—{: Trigger

function
o—{: Tri
rigger

Self-hold function circuit 4

function circuit 3

Hold

—

0OssD

—»

Safety output

11

0OssD

I m
(|8 z
o =z o

m
o
=

YO

Safetry output

1-2

0os1

]

OSSD
wit
Offdelay

s

S

=y
=y

m
o
=

Y1
—»

Safety output

3
Y3

I
=3
a

function

1r—{: Trigger

Start input 1 Single Channel
X16 Monitor
Start input 2 Single Channel Control
X17 [ Monitor Start
External device
monitor 1 External Devic
T12,X12 Monitor

External device
monitor 2
T13,X13

External device

monitor 3
T14,X14

External device

monitor 4
T15,X15

@ Monitorout

External Devic
EDM Monitor

External Devic
EDM Monitor

External Devic
EDM Monitor

sethoid [ | | & |

0OSssD

—»

put for safetyinput

Safety input 1
monitgy ,, ZENOtel)

X1

Safety input 2

monitor
Y5

Safety input 3
monitor
Y6

Ro

IR0

Safety input 4
monitor
Y7

IRo

Safety input 5
monitor
Y10

IRo

X1

e

Notel:

When safety input 1 is set to Auto
mode, safety output 1 monitor turns

OFF.

@ Monitoroutputfor safety output

Safety output 1-1
monitor
» Y12

%]

Y1 | —

2

Safety output 1-2
onitor  (Note2)
— Y13

Safety output 2
monitor

» Y17

O
=

Safety output 3
monitor

» Y20

P
[@]
=
[¢]
N

Safety output 1-2 monitor turns OFF
immediately independent of OFF-delay

time.
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LOGIC

Function (Logic 104)

eSafety inputs: X0 to X11 (TO, T2 to T11)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T11) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as apower supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs, as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 5, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs (Terminal

names)
External device monitor input 1 | Safety output 1-1 Function name | External device monitor input
(X12-T12) (YO)
External device monitor input 2 | Safety output 1-2 Symbol -
(X13-T13) (Y1) [ EXte;j‘k?,'mEfV"’a
External device monitor input 3 | Safety output 2 Description of This function diagnoses the
(X14-T14) (Y2) operation status of devices connected to a

target safety output.

External device monitor input 4 | Safety output 3 Detail Logic functions (5-326)
(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for
connected devices.
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Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.

5-201



LOGIC

5-202

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Safety input 4

Description of

Safety outputs are started, when this function

(X6-T6, X7-T7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10-T10, 0.1s to 5s ON operation.
X11-T11) Detall Logic functions (5-325, 330)

information
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1-1 Function name Safety output without timer
(YO) Symbol
Safety output 2 Hold
(Y2) OSSD
Safety output 3 [
(Y3) EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 1-2 Function name Safety output with timer
(Y1) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1-1, safety output 2, and safety output 3) is turned OFF. Safety
output with timer (safety output 1-2) is turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1-1, safety output 1-2, safety output 2, and safety output 3) are turned
OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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5-204

Safety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH)

When TEACH mode (XO0) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10-T10, X11-T11)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20

Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety outputs
(Terminal names)

Description of operation

Safety output 1-1 monitor output
(Y12)

Safety output 1-1
(Y0)

Safety output 1-2 monitor output
(Y13)

Safety output 1-2
(Y1)

Safety output 2 monitor output Safety output 2
(Y17) (Y2)
Safety output 3 monitor output Safety output 3
(Y20) (Y3)

When the target safety output is ON,
the monitor output is ON. When the
target safety output is OFF, this
function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 104)

In the case where 1 selector switch, 1 enabling switch, 2 interlock switches, and 1 emergency stop switch are

connected.
S1 :Selector switch
S2 :Enabling switch
S3,5 :Interlock switch
S4 :Emergency stop switch

S6, 7 :Start switch
Klto4 :Contactor
Mlto4 :Motor

SafetyOne

24V DC
v+ ]
S
T TO
L X0
N~ T1
X1
S2
| 5 T2
; X2
| Lr T3
X3
S3
| ~ T4
: X4
5 T5
L
[ X5
sa &2
G T
X6
| L T7
X7
S5
| ~ T10
; X10
| iy T11
X11
K1
T12
~
[ X12
K2
T13
~f
[ X13
| K\?’L T14
X14
| QL T15
X15
S6
X16
e X17

R

ooP

S

ov DC
V-]
T
[ :
[ :
[ :
3] :
Y4 ———»
Y5 —»
Y6 f———»
Y7 —»
Y10 b———»
Y1l p—» -
[e]
Y12 b——» PLC
Y13 |——»
Y14 b——»
YI5—»
Y16 | ———»
Y17 b—-—»
Y20 f———»
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When not using the start switch S6
(Auto start)

24V DC

X16

————
S7 X17

When using the start switch S6
(Manual start)

24V DC
S6
————— X116
s

LOGIC

When connecting multiple emergency stop switches

in series
H OH A
— x4
IR T5
X5
o o o .
H MR '
; ; X10
,—\E\L ~- \L T11
X11

NOTE: Safety performance depends
on the system configuration.

]

]

I
I

When not using some safety inputs

-If there are unused safety inputs, connect the unused
receive terminals to the corresponding drive terminals.

(Refer to (1))

Tn

Xn

(1

)I_
|: Tn+1

Xn+1

JL

@]
=y
)
k=
=4
@
=
o
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Timing chart (Logic 104)

Example: Teach mode

Safety Safety Safety Safety Safety

Power output output output output gk to output
2 13 1,3 1103 A0 mode 1,3

ON ON ON ON ON ON

Safety input 1: X0
(Mode selectinput:
Teachmode)

= @— Max.3s
Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput 1: Y4

noe2) J‘i

Safety input 2: X2 ’ ‘

note 2) »‘

Safety input 2: X3 ‘ ‘

Monitor outputfor
safetyinput 2: Y5

Safety input 3: X4,
X5

Monitor outputfor
safetyinput3:Y6

Safety input4:
X6, X7

Monitor outputfor
safetyinput4:Y7

Safety input5:
X10, X11

Monitor outputfor
safetyinput5:Y10

— «—Min.0.1s
Startinput 1: X16 B
(Manual)
0.1sto5s -—
Start input 2: X17
(Control)

— <« Max.0.1s

«

Safetyoutput1-1:YO

Monitor output for Safety
output1-1:Y12

OFF delaytime OFF delaytime OFF delaytime

Safetyoutput1-2:Y1

Monitor output for Safety
output1-2:Y13

Max.0.1s —» &

Safetyoutput2:Y2

Monitor outputfor
Safetyoutput2: Y17

Safetyoutput3: Y3

Monitor outputfor
Safetyoutput 3: Y20

State monitor output 3:
Y16

—» [«— Max. 6s
nitialization

Note 1) When “Safety input 1 (mode select input)” is switched to Auto mode from Teach mode, “Safety output 1 and
3” are kept ON for 3s maximum till X1 is turned ON after X0 is turned OFF. “Safety output 1 and 3” are turned
OFF at the same time as X1 is turned ON.
“Safety output 2” is unrelated to mode select input.

Note 2) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel direct opening input (X4 to X11) is 0.5s.
Refer to the following “Logic functions” for more details.
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Example: Auto mode

Safety input1: X0
(Mode selectinput:
Teachmode)

LOGIC

Safety input1: X1

Safety Safety Safety
output output output Switch to
1,3 3 1to3 Teach
ON ON ON mode
"3y e Max. 3s

(Mode selectinput:

Auto mode)

Monitoroutputfor
safetyinput1:Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2:Y5

Safety input 3: X4,
X5

Monitoroutputfor
safetyinput3:Y6

Safety input4:
X6, X7

Monitoroutputfor
safetyinput4:Y7

Safety input5:
X10, X11

Monitoroutputfor
safetyinput5: Y10

Startinput 1: X16
(Manual)

Start input 2: X17
(Control)

0.1sto 5s

Safetyoutput1-1: YO

«— Max.0.1s

Monitoroutputfor
Safetyoutput 1-1:Y12

OFFdelaytime:

Safetyoutput1-2:Y1

OFF delaytime;
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Monitoroutputfor
Safetyoutput 1-2: Y13

Safetyoutput2: Y2

Monitoroutput for Safety
output2:Y17

Safetyoutput 3: Y3

Monitoroutputfor
Safetyoutput 3: Y20

State monitor output 3:
Y16

Note 3) When “Safety input 1 (mode select input)” is switched to another mode within 3s, all of “Safety output” are

kept ON.
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Logic 14A: Partial stop logic applicable for selection of active safety input

devices

Overview (Logic 14A)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as single channel outputs.

This logic enables the connection of 3 dual channel direct opening inputs, 1 mode select input, and 1
dual channel dependent input.

Il Il System Emergency .
stops stop switch Logic 14A
Safety output 1 = 2 Safety
I Enabling switch \ =" output 1-1
& :.: Safety input 4 E = i Safety
— Selector switch @ :ﬂ =¥ output 1-2
] 2 —|—> 1 Safety
Safety inbuts Safety switch % — =% output 2-1
Safety input 5 ; Safety
Aut d Teach mode —p ]
. Safety input 2 % _,_> =" output 2-2

Safety input 1

Operation example (Logic 14A)

eAuto mode

System runs System System
Safety output 1 runs stops

Safety output 1
ty outp Safety input 4

Safety input 4

%

Safety input 5

Safety input 3

Auto mode Teach mode

Safety input 2

Safety input 1
eTeach mode

stem sto l
Safety output 1

System
stops

Inactive
Safety input 3 ':; y
Position1!
D it 1
Safety mput 5 osition3!

Auto mode Teach mode

Safety input 2

Safety input 1
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Safety input 3 :
Safety lnput 5

Auto mode

Teach mode Safety input 2

Safety input 1



Logic circuit (Logic 14A)

LOGIC

Self-hold function circuit 1

Safety input 5 DualChannel Hold
T10, X10, T11, X11 DirectOpening Self-hold

function
Trigger
Safety input 2 ~k DualChannel
Y Dependent
T2, X2, T3, X3 Self-hold function circuit 2
& [~ Hold
vode Teachmode = Self-hold ||
Safety input 1 - Select function
TO, X0, X1 o— I Auto mode Trigger

Safety output

Self-hold = )
function circuit 3

Safety input 3 DualChannel & LA Hold
T4, X4, T5, X5 DirectOpening = Self-hold
function

SafEty inpl"t 4 DualChannel Trigger
T6, X6, T7, X7 DirectOpening

Start input 1 Single Channel

i

0s1

X16 Monitor _ﬁ
Start input 2 Single Channel Contorl J
X7 [ Monitor Start ]7

. External Devic
monitor 1 T12,X12 EDM Nonitor

External Devic
M

3
o
=l
g
N
m
]

0s2

T13,X13 Monitor
External device :
monitor 3 T14.X14 EDM Exte;/nbarlnlt?)erv.c
External device -
monitor 4 T15,X15 EDM Em;:oarlnlzje;wc

@ Monitoroutput forsafetyinput ~ @Monitor output for safety output

Safety inptut 1
monitor  (Notel)

E >4 Safety output 1-1
monitor
Safety input 2 YO > Y12
& Y5
E— — Safety output 1-2

Safety input 3 — onitor (Note2)

monitor & Y13

Y6 -

IRo

Safety output 2-1
monitor

Safety input 4

Os1
monitor
&, —> Y7 Y2 » Y17

Safety ilnput 5

0 ! Safety output 2-2
& monItOleo 3 onitor (NOtSZ)

- & Y20
0S2 -
Notel: Note?2:
When safety input 1 is set to Auto Safety output 1-2 and safety output 2-2 turn
mode, safety input 1 monitor turns OFF immediately independent of OFF-delay
OFF. time.

1 vo
Hold ——»
OSsD
EDM Safety output
1-2
Hold ’Yl
OSSD
with
Offdelay
EDM Safety output
2-1
Hold Y2
OSsD
EDM Safety output
2-2
Hold 43
OSSD
with
Offdelay!
EDM
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Function (Logic 14A)

eSafety inputs: X0 to X11 (TO, T2 to T11)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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For connected control devices, refer to “SAFETY PRECAUTIONS”.

LOGIC

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T11) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply

for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs, as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 5, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1-1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 1-2
(Y1)

Symbol

[ EXtelr\x:r!itE?Vica

External device monitor input 3

Safety output 2-1

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to a
target safety output.

External device monitor input 4 | Safety output 2-2 Detail Logic functions (5-326)

(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.

5-213
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5-214

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Safety input 4

Description of

Safety outputs are started, when this function

(X6-T6, X7-T7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10-T10, 0.1s to 5s ON operation.
X11-T11) Detall Logic functions (5-325, 330)

information
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1-1 Function name Safety output without timer
(YO) Symbol
Safety output 2-1 Hold
(Y2) OSSD
|: EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 1-2 Function name Safety output with timer
(Y1) Symbol
Safety output 2-2 Hold
v3) OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1-1 and safety output 2-1) is turned OFF. Safety output with timer
(safety output 1-2 and safety output 2-2) is turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1-1, safety output 1-2, safety output 2-1, and safety output 2-2) are
turned OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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5-216

Safety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When TEACH mode (XO0) is selected,
(Y4d) (X0-TO: TEACT) the monitor output is ON. When

TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output Safety input 2 When the target safety input is ON,

(Y5) (X2-T2, X3-T3) the monitor output is ON. When the
target safety input is OFF, the monitor

Safety input 3 monitor output Safety input 3 output is OFF.

(Y6) (X4-T4, X5-T5)

Safety input 4 monitor output Safety input 4

(Y7 (X6-T6, X7-T7)

Safety input 5 monitor output Safety input 5

(Y10) (X10-T10, X11-T11)

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20
Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1-1 monitor output Safety output 1-1 When the target safety output is ON,
(Y12) (YO0) the monitor output is ON. When the
Safety output 1-2 monitor output Safety output 1-2 target safety output is OFF, the
(Y13) (Y1) function is OFF. The monitor output
Safety output 2-1 monitor output | Safety output 2-1 turns OFF immediately independent
(Y17) (Y2) on set OFF-delay time.

Safety output 2-2 monitor output Safety output 2-2

(Y20) (Y3)

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 14A)

In the case where 1 selector switch, 1 enabling switch, 2 emergency stop switches, and 1 interlock switch are

connected.
S1 :Selector switch
S2 :Enabling switch
S3,5 :Emergency stop switch
S4 :Interlock switch

S6, 7 :Start switch
Klto4 :Contactor
Mlto4 :Motor

24V DC SafetyOne ov DC
_ v [

- 7o |- [FE] T
— 0 -
~ T1

Xt 9] »
s2
7 2 | I Y1 '

: X2

— I -t [ »
s3 C; A .
| ( T4 | L

X4

\L T5 I Y4 |——»
| X5 Y5 [——>

o Y6 |[——»
T6 I Y7 |——»

| ~ 6 Y10 [——»
Y1l |[—>

L T7 |dL To
L X7 Y12 )= Ipc

O Y13 |[——>

P Y14 |——>
| S )T(ig St Yi5|—»

; Y16 [——>
[ T | L Y17 |——>

X11 Y20 |——>

K1

~f 21
L X12
| X2 T13 | JL

X13

K3

Zr Ti4 | ML
L X14

Ka

T15 | T L

~

L X15
S8 X16
S1 X17
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When not using the start switch S6 When connecting multiple emergency stop switches
(Auto start) in series
24V DC o o o
F_H K al
: X4
X16 ,—\5 < 5 | L
0—8/7— X17 X5
oo A :
G o] L
. . : X10
When using the start switch S6 ; I
(Manual start) ~ T~ [ Ti1
X11
24V DC
NOTE: Safety performance depends
S6 on the system configuration.
+——————{Xi16
"—g— X17 When not using some safety inputs

-If there are unused safety inputs, connect the unused
receive terminals to the corresponding drive terminals.
(Refer to (1))

Tn L
I

Trel
I o

(1M

Q
-
D
S
=1
®
@
)
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LOGIC

Timing chart (Logic 14A)

Example: Teach mode

Safety Safety Safety Safety
output output output output
Power 1 1 1 Switch to 1,2
Auto mode
ON ON ON ON ON

Safety input 1: X0
(Mode selectinput :
Teach mode)

=—» < Max. 3s

Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor output for
safety input 1: Y4

note 2)

Safety input 2: X2 ] ’ ‘

note 2)

Safety input 2: X3 | ’ ‘

Monitor output for
safety input 2: Y5

Safety input 3: X4, X5 ’

Monitor output for
safety input 3: Y6

Safety input 5: X10,
X11

safety input 5: Y10

— Min. 0.1s
Start input 1: X16 P
(Manual)

0.1sto 55 —» «—
Start input 2: X17
(Control)

—>» «—Max 0.1s

Monitor output for ’ ’

Safety output 1-1: YO

Monitor output for Safety
output 1-1: Y12

OFF delay time OFF delay time OFF delay time

Safety output 1-2: Y1

Monitor output for Safety
output 1-2: Y13

Safety output 2-1: Y2

Monitor output for Safety
output 2-1: Y17

Safety output 2-2: Y3

Monitor output for Safety
output 2-2: Y20

State monitor output 3:
Y16

— Max. 6s

Initialization

(Safety input 4 is ON in this chart.)

Note 1) When "Safety input 1 (mode select input)" is switched to Auto mode from Teach mode, all of "Safety output"
are kept ON for 3s maximum till X1 is turned ON after X0 is turned OFF. All of Safety output are turned OFF
at the same time as X1 is turned ON.

Note 2) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel direct opening input (X4 to X11) is 0.5s.
Refer to the following "Logic functions" for more details.
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Example: Auto mode

Safety input 1: X0
(Mode selectinput :

Safety
output
1,2

ON

Safety
output
1,2

ON

LOGIC

Safety

output Switch to
1,2 Teach
ON mode

Teach mode)

note 3)

—» 4— Max 3s

Safety input 1: X1
(Mode select input:
Auto mode)

Monitor output for
safety input 1: Y4

Safety input 2:
X2, X3

Monitor output for
safety input 2: Y5

Safety input 3:
X4, X5

Monitor output for
safety input 3: Y6

Safety input5:
X10, X11

Monitor output for
safety input 5: Y10

Start input 1: X16
(Manual)

Start input 2: X17
(Control)

<«+—— 0.1sto 5s

Safety output 1-1: YO

<+—Max. 0.1s

Monitor output for Safety
output 1-1: Y12

OFF delay time:

Safety output 1-2: Y1

OFF delay time!

Monitor output for Safety
output 1-2: Y13

Safety output 2-1: Y2

Monitor output for
Safety output2-1: Y17

OFF delay time:

Safety output 2-2: Y3

OFF delay time!

OFF delay time

Monitor output for
Safety output2-2: Y20

State monitor output 3:
Y16

(Safety input 4 is ON in this chart.)

Note 3) When Safety input 1 (mode select input) is switched to another mode within 3s, Safety output 1 is kept ON.
Safety output 2 is unrelated to mode select input.
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LOGIC

Logic 14b: Partial stop logic applicable for selection of active safety input

devices

Overview (Logic 14b)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as single channel outputs.

This logic enables the connection of 3 dual channel direct opening inputs, 1 mode select input, and 1

dual channel dependent input.
Safety output 3

=8 |System runs

Safety input 5
Auto mode Teach mode

Safety |nput 3

Safety input 2
Safety input 1

Operation example (Logic 14b)

Emergency |-
stop switch r,'

” System|
Safetyoutputl — Safety input 4 Enabling switch S
II
e Selector switch @—|

Safety switch % —

Logic 14b

1 Safety
=% output 3
4= Safety
_»:i output 1-1
#»= Safety
- :;i output 1-2

s _ji Safety
=" output 2

& -

eAuto mode

Safety output 3

System runs
System runs System

runs
Safety output 1
v/
<

Safety input 4

7

Safety input 3
Safety input 5

Auto mode Teach mode

Safety input 2

Safety input 1

eTeach mode
Safety output 3
System stops| [System

Safety output 1 [StoPS

Safety input 4

Inactlve

e
Position1!
Position3!

Safety input 2

Re
]

Safety input 3 ¢ .
Safety input 5

Auto mode Teach mode

Safety input 1

5-222

> Safety output 3
i
System stops| [system

Safety output 1 stops

Safety input 4

Safety input 3

SafetyJinput 5

Auto mode Teach mode

Safety input 2

Safety input 1

T Safety output 3
=W [System stops
System stops System

Safety output 1 |stops
:
Safety input 5

Teach mode

Safety input 4

Safety input 3 “

Auto mode

Safety input 2

Safety input 1



LOGIC

Logic circuit (Logic 14b)

Self-hold function circuit 1 gafety output

Safety input 5 :EE DualChannel Hold Hold >Y3
T10, X10, T11, X11 DirectOpening Self-hold
function OSsD

—{: Trigger H

m

DM

Safety output
1-1

Safe%“% is @ \:\E et ] Self-hold function circuit 2 : 0
el & — Hold & o s
J Self-hold >=1 0SSD
function
Safety input 1 o— Teachmode —’\—{ i M
ty inp! __o— Mode ;electl Trigger 1| eom Safety output
TO, X0, X1 o— Auto mode 1.2
Self-hold Hold Y1
function circuit 3 os1 OS_SIP  E—
. Wit
Safety input 3 DualChannel [ Hold Offdelay
T4, X4, T5, X5 :E DirectOpening Self-hold H om
function
»—{ i Safety output
Safety input 4 IE DualChannel Trigger 2 youp
DirectOpening Y2
T6, X6, T7, X7 & L Hold )
Start input 1 [ } - OSSP
art inpu Single Channel
X16 Monitor %: EDM

Start input 2 Single Channel Control
X17 [ Monitor Start

External device

monitor 1 External Devic
T12,X12 Monitor B

External device

monitor 2 External Devic —
T13,X13 EDM Monitor

External device

monitor 3 External Devic
T14,X14 EDM Monitor

External device

monitor 4 External Devic
T15,X15 Monitor

@ Monitoroutput for safety input @ Monitoroutputfor safety output

Safety input 1

; Notel
monitor ~ ( ) Safety output 1-1

E >va monitor
Safety input 2 YO » Y12
& Y5 (Note2)
II'— - Safety output 1-2
Safety input 3 — onitor
o ren & F—>vi3
Y6 -
=
Safety input 4 Safety output 2 (%;
o yren monitor :
—> Y7 Y2 > Y17
& L2 |
Safety input 5
monitor Safety outpu 3
& Y10 monitor
= Y3 > Y20
Notel: Note2:
When safety input 1 is set to Auto Safety output 1-2 monitor turns OFF
mode, safety input 1 monitor turns immediately independent of OFF-delay
OFF. time.
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Function (Logic 14b)

eSafety inputs: X0 to X11 (TO, T2 to T11)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T11) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs, as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 5, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs Target safety Function
(Terminal names) outputs (Terminal

names)
External device monitor input 1 | Safety output 1-1 Function name | External device monitor input
(X12-T12) (YO)
External device monitor input 2 | Safety output 1-2 Symbol -
(X13-T13) (Y1) [ EXte;j‘k?,'mEfV"’a
External device monitor input 3 | Safety output 2 Description of This function diagnoses the
(X14-T14) (Y2) operation status of devices connected to a

target safety output.

External device monitor input 4 | Safety output 3 Detail Logic functions (5-326)
(X15-T15) (Y3) information

Q
-
D
S
=1
®
@
)

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for
connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the
Protection state.
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5-226

eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Safety input 4

Description of

Safety outputs are started, when this function

(X6-T6, X7-T7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10-T10, 0.1s to 5s ON operation.
X11-T11) Detall Logic functions (5-325, 330)

information
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1-1 Function name Safety output without timer
(YO) Symbol
Safety output 2 Hold
(Y2) OSSD
Safety output 3 [
(Y3) EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 1-2 Function name Safety output with timer
(Y1) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1-1 and safety output 2-1) is turned OFF. Safety output with timer
(safety output 1-2 and safety output 2-2) is turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1-1, safety output 1-2, safety output 2-1, and safety output 2-2) are turned
OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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5-228

Safety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH)

When TEACH mode (XO0) is selected,
the monitor output is ON. When
TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10-T10, X11-T11)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20

Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety outputs
(Terminal names)

Description of operation

Safety output 1-1 monitor output
(Y12)

Safety output 1-1
(Y0)

Safety output 1-2 monitor output
(Y13)

Safety output 1-2
(Y1)

Safety output 2 monitor output Safety output 2
(Y17) (Y2)
Safety output 3 monitor output Safety output 3
(Y20) (Y3)

When the target safety output is ON,
the monitor output is ON. When the
target safety output is OFF, this
function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.




LOGIC

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 14b)

In the case where 1 selector switch, 1 enabling switch, 2 interlock switches, and 1 emergency stop switch are

connected.
S1 :Selector switch
S2 :Enabling switch
S3,4 :Interlock switch
S5 :Emergency stop switch

S6, 7 :Start switch
Klto4 :Contactor
Mlto4 :Motor

0V DC
[] SafetyOne
v+ ] [V ]
st E *
L / TO I _l_ K1
X0
[ L [ :
X1
52 — :
| T
: X2 Y2 ]
| (¢ T3 | L
- X3 B :
| . 7 JL
X4 Y4 —>» K2
¢ 15 | L Y5 —»
X5 Y6 |——
S4 Y7 f——»
| — 16 | JL YIo—»
X6 Yil|—»
| L T7 | JL Yoo l—» ;ﬁ c
= X7 Yis|—»
S Yial—»
| i Ti0 | IL Y15 |——»
X10 Y6 —»
| -~ T11 | TL Y7 l—»
X11 Y20 b—» K3
| Q T2 |
X12
— Eh ke
X13
| QL T4 | JL
X14
I
| QL T15
X15
S6
K4
X16
e X17
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When not using the start switch S6
(Auto start)

24V DC

X16

—
S7 X17

When using the start switch S6
(Manual start)

24V DC
S6
————1X16
E—

LOGIC

When connecting multiple emergency stop switches

in series
A A e
H KA
[ F T4
— ; X4
|_\:\L ~ ~ T5
X5
o o o |
H H R '
: : X10
,_\:\L ~ ~r T11
X11

]

]

JL
JL

NOTE: Safety performance depends on the system

configuration.

When not using some safety inputs

*If there are unused safety inputs, connect the unused
receive terminals to the corresponding drive terminals.

(Refer to (1))

Tn
[

(1)

Tn+1
|: Xn+1

L
L

@]
=y
)
k=
=4
@
=
o
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Timing chart (Logic 14b)

Example: Teach mode

Note 1)

Note 2)

5-232

Safety Safety
P Safety Safety Safety output  Switch output
ower output3 outputl outputl 1,3  toAuto 1,2
ON ON ON ON ON  mode ON

Safety input 1: X0
(Mode selectinput :
Teach mode)

ned ¢ Max 3s

Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor output for
safety input 1: Y4

note 2),

Safety input 2: X2 3 ’ ‘

note 2}

Safety input 2: X3 { ’ ‘

Monitor output for
safety input 2: Y5

Safety input3: X4,
X5

Monitor output for
safety input 3: Y6

Safety input 5: X10,
X11

Monitor output for
safety input 5: Y10

Min. 0.1s —»,
Start input 1: X16 [ ]
(Manual)

0.1sto 55 —»
Start input 2: X17 .
(Control)

— <4 Max 0.1s

Safety output 1-1:
YO

Monitor output for Safety
output 1-1: Y12

OFF delay time OFF delay time OFF delay time:

Safety output 1-2: Y1

Monitor output for Safety
output 1-2: Y13

Safety output 2: Y2

Monitor output for Safety
output 2: Y17

— <« Max 0.1s

Safety output 3: Y3

Monitor output for
Safety output3: Y20

State monitor output 3:
Y16

—> #— Max. 6s

nitialization

(Safety input 4 is ON in this chart.)

When Safety input 1 (mode select input) is switched to Auto mode from Teach mode, Safety output 1 is kept
ON for 3s maximum till X1 is turned ON after X0 is turned OFF. Safety output 1 is turned OFF at the same
time as X1 is turned ON. Safety output 3 is unrelated to mode select input.

Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4 to X11) is 0.5s.
Refer to the following "Logic functions” for more details.
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Example: Auto mode

Safety Safety Safety

output output output Switch to
1t03 1,2 1,2 Teach
ON ON ON mode

Safety input 1: X0
(Mode selectinput :
Teach mode)

Y, <« Max 3s

Safety input 1: X1
(Mode select input:
Auto mode)

Monitor output for
safety input 1: Y4

Safety input2: X2,
X3

Monitor output for
safety input 2: Y5

Safety input3: X4,
X5

Monitor output for
safety input 3: Y6

Safety input5:
X10, X11

Monitor output for
safety input 5: Y10

Start input 1: X16
(Manual)

—» «— 0.1sto5s

Start input 2: X17 =
(Control)

—> 4«Max 0.1s

Safety output 1-1:
YO

Monitor output for
Safety output1-1: Y12

OFF delay time: OFF delay time

Safety output 1-2: Y1

Monitor output for
Safety output 1-2: Y13

Q
>
Q
<
=
0]
=
&)

Safety output 2: Y2

Monitor output for
Safety output2: Y17

Safety output 3: Y3

Monitor output for
Safety output3: Y20

State monitor output 3:
Y16

(Safety input 4 is ON in this chart.)

Note 3) When Safety input 1 (mode select input) is switched to another mode within 3s, Safety output 1 is kept ON.
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Logic 14C: Partial stop logic applicable for selection of active safety input

devices

Overview (Logic 14C)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as single channel outputs.

This logic enables the connection of 3 dual channel direct opening inputs, 1 mode select input, and 1

dual channel dependent input.
Safety output 1

Safety output for teach mode is ON .
Emergency l s
I I System| stop switch .

poDS

Safety output 2

Logic 14C

Safety input 4 Enabling switch Safey output - gafety

« —» for teach
I % P mode output 1
& R 1 & Safety
Selector switch @ 1 : = output 2-1
) A Safety
g Safety input 2 | —p
Salety input3 & Safety switch % — i =0 ouput22
Safety input 5 H Safet
Auto mode Teach mode % .:. - oy Ou[pu)tl 3

Safety input 1

Operation example (Logic 14C)

eAuto mode
Safety output 1 Safety output 1
Safety output for teach mode is OFF Safety output for teach mode is OFF
System runs ISystem [System
Safety output 2 runs Safety input 4

(@)
Safety output 2 O/ \

Safety input 4

7 &/
g
Y
Safety input 3 ‘ i‘.

Safety input 5
Auto mode Teach mode

Safety input 5
Auto mode Teach mode

Y

Safety input 1 Safety input 1

eTeach mode

Safety input 2 Safety input 3

Safety output 1
Safety output for teach mode is OFF

z O

Safety input 4

2

Safety input 3 & w

Safety inpﬁt 5
Auto mode Teach mode

Position1!
Position3!

Safety input 2

Safety input 1
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Logic circuit (Logic 14C)

LOGIC

Safety input 5

Self-hold function circuit 1

Hold

DualChannel
T10, X10, T11, X11 DirectOpening

Safet¥ input 2 ¥ DualChannel
2, T~ Dependent

2, T3, X3

Mode Teachmode
7 Select

o— I

Safety input 1

TO, X0, X1 Auto mode

Safety input 3
T4, X4, T5, X5

DualChannel
DirectOpening
DualChannel
DirectOpening

Safetyi input 4
T6, X6, T7, X7

Single Channel

JD function circuit 2
_ | & NN Hold

= Self-hold

function

Safety output

Self-hold
function

—{: Trigger

Self-hold

Hold

0OSSsD

m

DM

1
I
YO

Lt |Hold
Self-hold
function

—'{ Trigger

=) )

"_{: Trigger

Self-hold function ciircuit 3

Hold

0OSSD

m

DM

Safety output
2-1
Y1

Safety output

Hold

OSSD
with
Offdelay

DM

m

2-2
Y2

Safety output

Start input 1
X16

i

Monitor

=)

Start input 2 Single Channel

Contorl
Start

]7

Monitor
X17
External device
External D
monitor 1 EDM e;\smmer\nc
T12,X12

External device

External Devict
m Monitor

monitor 2
T13,X13

External device

Hold

OssD

m

DM

R
Y3

External Devic:
M Monitor

m
H

monitor 3
T14,X14

External device i
External Devic:
EDM .

monitor 4
T15,X15

Monitor

@ Monitoroutput for safety input

Safety input 1
mon't;)rY4(Note1

Safety input 2

monitor
Y5

Safety input 3
monitor
Y6

Ro

IRo

Safety input 4
monitor
Y7

IRo

Safety input 5
monitor
Y10

IRo

panhoh

Notel:

When safety input 1 is set to Auto
mode, safety input 1 monitor turns
OFF.

@ Monitor output for safety output

) Safety output 1

monitor
YO

» Y12

Safety output 2-1

monitor
» Y13

]

Safety output 2-2

— monitor (Note2)
& Y17
ost |—1 —
Safety output 3
monitor
Y3 » Y20

Note2:

Safety output 2-2 monitor turns OFF
immediately independent of OFF-delay
time.
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Function (Logic 14C)

eSafety inputs: X0 to X11 (TO, T2 to T11)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input Il

Symbol

I

= ModeSelect
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. When the
switching of inputs is performed within
3s, this function output is kept at
previous state. This function diagnoses
time interval of status transition between
each input (0.5s).

Detail information

Logic functions (5-321)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

\[. Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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For connected control devices, refer to “SAFETY PRECAUTIONS”.

LOGIC

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T11) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply

for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs, as specified combinations, such as receive terminal (Xn) and drive terminal
(Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 5, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 2-1
(Y1)

Symbol

[ EXtelr\x:r!itE?Vica

External device monitor input 3

Safety output 2-2

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to a
target safety output.

External device monitor input 4 | Safety output 3 Detail Logic functions (5-326)

(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON
operation.

Detail information

Logic functions (5-325)

Intended inputs
(Terminal names)

Target safety
inputs
(Terminal
names)

Function

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Symbol [

Single Channel
Monitor

Control
Start

] [Control
+

Safety input 4

Description of

Safety outputs are started, when this function

(X6-T6, X7-T7) operation becomes ON after all intended safety inputs are
Safety input 5 in the safe state. This function is turned ON by
(X10-T10, 0.1s to 5s ON operation.
X11-T11) Detall Logic functions (5-325, 330)

information
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1 Function name Safety output without timer
(YO) Symbol
Safety output 2-1 Hold
(Y1) OSSD
Safety output 3 [
(Y3) EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 2-2 Function name Safety output with timer
(Y2) Symbol
Hold
OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety outputs
without timer (safety output 1, safety output 2-1, and safety output3) are turned OFF. Safety
outputs with timer (safety output 2-2) are turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety outputs
(safety output 1, safety output 2-1, safety output 2-2, and safety output 3) are turned OFF,
immediately.

Note. Set time of safety output with timer is active independent of the selected mode.

Q
-
D
S
=1
®
@
)

5-239



LOGIC

5-240

eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs
(Terminal names)

Target safety inputs
(Terminal names)

Description of operation

Safety input 1 monitor output
(Y4)

Safety input 1
(X0-TO: TEACH)

When TEACH 1(XO0) is selected, the
monitor output is ON. When TEACH
1 is not selected, the monitor output
is OFF.

Safety input 2 monitor output
(Y5)

Safety input 2
(X2-T2, X3-T3)

Safety input 3 monitor output
(Y6)

Safety input 3
(X4-T4, X5-T5)

Safety input 4 monitor output
(Y7)

Safety input 4
(X6-T6, X7-T7)

Safety input 5 monitor output
(Y10)

Safety input 5
(X10-T10, X11-T11)

When the target safety input is ON,
the monitor output is ON. When the
target safety input is OFF, the monitor
output is OFF.

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20

Safety output monitor outputs are used to output the status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (Y0) the monitor output is ON. When the

Safety output 2-1 monitor output
(Y13)

Safety output 2-1
(Y1)

Safety output 2-2 monitor output
(Y17)

Safety output 2-2
(¥2)

Safety output 3 monitor output
(Y20)

Safety output 3
(Y3)

target safety output is OFF, this
function is OFF. The monitor output
turns OFF immediately, independent
of the preset OFF-delay time.

Note. When the safety output detects an output circuit failure, the corresponding safety output monitor
output becomes a pulse output (1Hz). The monitor output is OFF in other errors, Initial state, or

Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 =oN —_— CorE CorE =on

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 14C)

In the case where 1 selector switch, 2 enabling switches, 2 interlock switches, and 1 emergency stop switch are

connected.
S1 :Selector switch
S2 :Enabling switch
S3,4 :Interlock switch
S5 :Emergency stop switch

S6, 7 :Start switch
Klto4 :Contactor
Mlto4 :Motor

SafetyOne

24V DC
S
T TO
| X0
T1
' X1
S2
| s ™
5 X2
| oy T3
X3
s3
| s T4
: X4
| Lf T5
X5
S4
| e T6
i X6
| iy T7
X7
[
S5 V_I
| e T10
: X10
| J\L T11
X11
| Kt T12
X12
| K\ZL T13
X13
| QL T14
X14
| QL T15
X15
S6
X16
< X17
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2P

5P P P Pr

oV DC
[ V-]

1

) K1
o :
] :
2 :
B3 :
Y4
Y5 K2
Y6
Y7
Y10
Y11 :
Y12 0
i3 PLC
Y14
Y15
Y16
Y17
Y20

K3
K4

Fuse




When not using the start switch S6
(Auto start)

24V DC

X16

|
‘ 57 X17

When using the start switch S6
(Manual start)

24V DC
S6
———— X116
s

LOGIC

When connecting multiple emergency stop switches

in series
o O O
H B K
T T4
; ; x4
X5
o o o |
H B K '
: : X10
,_\:\L ~ ~ T11
X11

NOTE: Safety performance depends
on the system configuration.

;

;

JL
JL

When not using some safety inputs

-If there are unused safety inputs, connect the unused
receive terminals to the corresponding drive terminals.

(Refer to (1))

Tn

(1)

]
|: Tn+l

Xn+l

IL
IL

@]
=y
)
k=
=4
@
=
o
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Timing chart (Logic 14C)

Example: Teach mode

Safety Safety Safety Safety
output output output  Switch output
Power 1,2 1,2 12 toAuto 2,3
ON ON ON ON mode ON
Safety input 1: X0
(Mode selectinput :
Teach mode)
nbte 1)

—» 4 Max 3s
Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor output for
safety input 1: Y4

note 2)

Safety input 2: X2 ] ’ ‘

note 2)

Safety input 2: X3 3 ’ ‘

Monitor output for
safety input 2: Y5

Safety input3: X4,
X5

Monitor output for
safety input 3: Y6

Safety input 5: X10,
X11

Monitor output for
safety input5: Y10

Min. 0.1s —»,
Start input 1: X16 =
(Manual)

0.1s to 55 —»
Start input 2: X17
(Control)

— < Max 0.1s < Max. 0.1s

Safety output 1: YO

Monitor output for
Safety output1: Y12

Safety output2-1:
Y1

1IN

Monitor output for Safety
output 2-1: Y13

OFF delay time OFF delay time OFF delay time

Safety output 2-2: Y2

Monitor output for Safety
output 2-2: Y17

Safety output 3: Y3

Monitor output for
Safety output3: Y20

State monitor output 3:
Y16

—> f— Max. 6s

nitialization

(Safety input 4 is ON in this chart.)

Note 1) When Safety input 1 (mode select input) is switched to Auto mode from Teach mode, Safety output 1 and

Note 2)

5-244

Safety output 2 are kept ON for 3s maximum till X1 is turned ON after X0 is turned OFF. Safety output 1 and
Safety output 2 are turned OFF at the same time as X1 is turned ON.
Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4 to X11) is 0.5s.
Refer to the following "Logic functions” for more details.
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Example: Auto mode

Safety Safety Safety Switch to
output output output Teach
2,3 2,3 2,3 mode

ON ON ON
Safety input 1: X0

(Mode selectinput :
Teach mode)

3y le— Max 3s

Safety input 1: X1
(Mode select input:
Auto mode)

Monitor output for
safety input 1: Y4

Safety input2:
X2, X3

Monitor output for
safety input 2: Y5

Safety input3: X4,
X5

Monitor output for
safety input 3: Y6

Safety input5:
X10, X11

Monitor output for
safety input 5: Y10

Start input 1: X16 ‘
(Manual)

—> — 0.1s to 5s

Start input 2: X17
(Control)

—>» «—Max 0.1s

Safety output 1: YO

Monitor output for
Safety output1: Y12

Safety output2-1:
Y1

Monitor output for
Safety output2-1: Y13

Q
-
D
S
=1
®
@
)

OFF delay time OFF delay time

Safety output 2-2:
Y2

Monitor output for
Safety output2-2: Y17

Safety output 3: Y3

Monitor output for
Safety output3: Y20

State monitor output 3:
Y16

(Safety input 4 is ON in this chart.)

Note 3) When Safety input 1 (mode select input) is switched to another mode within 3s, Safety output 2 is kept ON.
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Logic 14d: Partial stop logic applicable for selection of active safety input

devices for apparatus with openings

Overview (Logic 14d)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, this logic described is applicable
to the mode selection between Teach mode (maintenance mode) and Auto mode (operating mode).
Safety outputs perform as single channel outputs.

This logic enables the connection of 2 dual channel direct opening inputs, 1 mode select input, 1
dual channel dependent input, and 1 dual channel safety input.

Safety output 1.

Safety output 3 Emergency LOgiC 14d
stop switch

gl G — s Safety

5 — =¥ output 2
. — Enabling switch | . ]f’

Safety input5 ¥ il R ' s, * i 4 a ety

’ ' I L | ' =0 output 1
[System runs] . '
& Selector switch @ .‘
Safety output 2 g Safety
@ s sseyipur2  Safety switch % »

=% output 3-1
Safety input 3 (
Safety light -
curtain ﬁ m j

Sefety put 1 (PNP type)
Operation example (Logic 14d)

Safety
. —* output 3-2

Safetyainput 4
Auto mode Teach mode
—_—

eAuto mode

Safety output 1

Safety output 1
Al Safety output 3

Safety output 3

|
Safety input 5 System runs '
Beams = . i !
Safety input 5
blocked!, @ Yy inp ]
. . '

wf

Safety output 2
Safety input 2 Safety input 3

o 1

T

Safety input 3

Safety input 2

" .
Safety input 4 Safety input 4

Auto mode Teach mode Auto mode Teach mode
PRl
Safety input 1 Safety input 1

eTeach mode

Safety output 1 .

‘

Safety output 3

'

Safety input5
[}

[}

Safety output 2

Position1!

Safety inout 3 iy
afety input 3 & Position3!

Safety input 4

Auto mode Teach mode

Safety input 2

Safety input 1
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Logic circuit (Logic 14d)

Self-hold function circuit 1

Safety input 4 DualChannel Hold Safety output
T6, X6, T7, X7 DirectOpening Self-hold 2
function Y1
Trigger OS1 HDgSSD >
. Lo with
Safety input 2 I DualChannel Self-hold function circuit 2 Offdelay
T2,X2,T3,X3 ~" Dependent & Hold E EDM
—_— Self-hold
\_{: function Safety output
. ] Trigger 1
Safety input 1 Mode Teachmode .YO
00X | Seee & Fol
T Auto mode
& M—t—{rou 0ssD
-_— Self-hold
Safety input 3 IE DualChannel function |Self-hold [: EDM
T4, X4, T5,X5 DirectOpening b—{: Trigger function circuit 3 Safety output
L 31 Y2
. —»
. L - Hold
Safety input 5 Dual Channelsafety Self-hold function circuit 4 & -
X10,X11 Hold 0SsD
Self-hold
Start input 1 Single Channel '_{: fgnctlon [: EDM
X16 Monitor Trigger
Safety output
Start input 2 Single Ch. | C | - —>-2 s
ingle Channel ontrol OS2 ™ Hold
X17 [ Monitor Start OSSD
with
Offdelay
External device External Devic =
monitor 1 T12,X12 Monitor I
Exte_rnal device EDM [Erternal Devic
monitor 2 T13,X13 Monitor

External device External Devic
monitor 3114, x14 EDM Monitor

External device
monitor 4115 x15

External Devic
EDM Monitor

@ Monitor output for safetyinput @ Monitor output for safety output

safety input 1 Safety output 1
monitor  (Notel) monitor
> Y4 YO > Y12

Safety input 2

monitor
Safety output 2
Y5
E—> — monitor (Note2)
& —>vy3

[0 ]
Safety input 3 -_—
monitor ost
& F—>ve e
—_ Safety output 3-1 B
. monitor 5]
Safety input 4 Y2 > V17 >
& —>Y7
E— Safety output 3-2
Safety input 5 onitor (Note2)
monitor & Y20
Y10 0S2 -
Notel: Note2:
When safety input 1 is set to Auto Safety output 2 monitor and safety output 3-2
mode, safety input 1 monitor turns monitor turn OFF immediately independent of OFF-
OFF. delay time.
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Function (Logic 14d)

eSafety inputs: X0 to X11 (TO, T2to T7)

Safety inputs are used to diagnose the status of connected safety devices, such as emergency stop
switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input

Symbol

[_/o— Mode Select ]
o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. This function
diagnoses time interval of status
transition between each input (0.5s).

Detail information

Logic functions (5-319)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

~{ Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This function
does not diagnose the time interval of
status transition between each input of
duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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Intended inputs Function

(Terminal names)

Safety input 5 Function name Dual channel safety input
(X10, X11) Symbol

[ Dual Channel Safety ]

Description of operation This function diagnoses the status of
connected safety devices. This function
diagnoses the time interval of status
transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T10 and
T11).

Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T7) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power supply
for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputl through
safety input 4.

Note. Use safety input 1 through safety input 4, as specified combinations, such as receive terminal
(Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not work
correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode is
selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 4, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected, the
SafetyOne does not turn ON the safety outputs.

Note. If safety input 5 is not used, connect the receive terminals (X10 and X11) to a 24V DC power
supply (V+). If they are not connected, the SafetyOne does not turn ON the safety outputs.
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eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose status of the devices connected to safety outputs.

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 2
(Y1)

Symbol

[ EXte’r\;EI]itIg!ravica

External device monitor input 3

Safety output 3-1

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to a
target safety output.

External device monitor input 4 | Safety output 3-2 Detall Logic functions (5-326)

(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals (Xn)
to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne detects an
input monitor error. As the result, the error LED displays a “1” and the unit changes to the

Protection state.




eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1
(X16)

Safety input 1
(X0-TO: TEACH)
Safety input 2
(X2-T2, X3-T3)

Function name

Monitor input

Symbol

Single Channel
Monitor

)

Description of
operation

Safety outputs are started, when
all target safety inputs are in the
safe state and this function is in
the ON state. This function is
turned ON by 0.1s or more ON

operation.

Detail information

Logic functions (5-325)

Intended inputs Target safety Function
(Terminal names) inputs

(Terminal

names)

Start input 2
(X17)

Safety input 1

Function name

Monitor input + Control start

(X1-TO: AUTO)
Safety input 3
(X4-T4, X5-T5)

Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10, X11)

Symbol -
Single Channel Control Control
Monitor Start
+
Description of Safety outputs are started, when this function
operation becomes ON after all intended safety inputs are
in the safe state. This function is turned ON by
0.1s to 5s ON operation.
Detall Logic functions (5-325, 330)
information
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eSafety outputs: YOto Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1 Function name Safety output without timer
(YO) Symbol
Safety output 3-1 Hold
(Y2) OSSD
|: EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 2 Function name Safety output with timer
(Y1) Symbol
Safety output 3-2 Hold
(Y3) OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output safety
information processed by SafetyOne. The
output is turned OFF after the preset time of the
OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety outputs
without timer (safety output 1 and safety output 3-1) are turned OFF. Safety outputs with timer
(safety output 2 and safety output 3-2) are turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1, safety output 2, safety output 3-1, and safety output 3-2) are turned
OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When TEACH mode (XO0) is selected,
(Y4d) (X0-TO: TEACH) the monitor output is ON. When

TEACH mode is not selected, the
monitor output is OFF.

Safety input 2 monitor output Safety input 2 When the target safety input is ON,
(Y5) (X2-T2, X3-T3) the monitor output is ON. When the
Safety input 3 monitor output Safety input 3 target safety input is OFF, the monitor
(Y6) (X4-T4, X5-T5) output is OFF.

Safety input 4 monitor output Safety input 4

(Y7 (X6-T6, X7-T7)

Safety input 5 monitor output Safety input 5

(Y10) (X10, X11)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,

(Y12) (YO) the monitor output is ON. When the

Safety output 2 monitor output Safety output 2 target safety output is OFF, this

(Y13) (Y1) function is OFF. The monitor output
turns OFF immediately, independent

Safety output 3-1 monitor output | Safety output 3-1 of the preset OFF-delay time.

(Y17) (Y2)

Safety output 3-2 monitor output | Safety output 3-2

(Y20) (Y3)

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse outputs (1Hz). The monitor output is OFF in other errors, Initial state, or
Configuration state.

Q
-
D
S
=1
®
@
)
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 HON OOFF OOFF OOFF HON

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON MON Or'dorF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of
each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.
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Wiring example (Logic 14d)

In the case where 1 selector switch, 1 enabling switch, 1 interlock switch, 1 emergency stop switch, and 1 safety
light curtain are connected.

S1 :Selector switch

S2 :Enabling switch

S3 :Interlock switch

S4 :Emergency stop switch
S5 :Safety light curtain

S6, 7 :Start switch
Klto4 :Contactor
Mlto4 :Motor

24V DC oV DC
SafetyOne
- — v+ V-
— 70 |- [FE] T
X0 =
Xt [ .
S2
I
~ T2 Y1 ]
: X2
| ¢ T3 | L Y2 )
X3
s3 E i
e T4 | L
; X4
:'\L T5 I Y4 [——»
| X5 Y5 [——»
se & Y6 |—»
E = L 7 —
| § X6 Y10 [—»
N, 77 | L Y11 |——» T
| X7 YI2 | —» PEC
S5 Y13 |——»
2av 1 10 Yid|—»
OSSD1 +—[ x10 Y15 |—
Y16 |[—»
T11 o
—ov_] LS G 5
0SSsD2 |—{ X11 Vool » 3
@
K1 I ()
| L T12 o
X12
K2 I
| <7 T13
X13
K3
| 2 T14 | T L
X14
K4 I
| r T15
X15
z‘; X16
X17
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When not using the start S6 When connecting multiple emergency stop switches
(Auto start) in series
24V DC o o o
e
i i x4
: : L
—— —I1x17 X5
S7 o o o
— L
; ; X6
,—\5 ~ 17 | JL
X7
When using the start switch S6
(Manual start)
24V DC
S6 NOTE: Safety performance depends
° — I'x16 on the system configuration.
————
S7 X17
When not using some safety inputs

-If there are unused safety inputs in S3 and S4,
connect the unused receive terminals

to the corresponding drive terminals. (Refer to (1))
*If S5 is not used, connect the receive terminal

to 24V DC power supply (V+). (Refer to (2))

24V DC

Tn JL
[ I
(1)|: Tn+1 L

Xn+1

Xm
@) Tm+1
Xm+1
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Timing chart (Logic 14d)

Example: Teach mode

Switch to
Safety Safety Safety Safety Auto Safety
output output output output Mmode output
Power 2,3 2,3 2,3 2,3 1to3
ON ON ON ON ON ON

Safety input 1: X0
(Mode selectinput :
Teach mode)

Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor output for
safety input 1: Y4

1)
note 1)

Safety input 2: X2 ’ ‘

note 1)

Safety input 2: X3 ’ ‘

Monitor output for
safety input 2: Y5

Safety input 3: X4, X5 ’

Monitor output for
safety input 3: Y6

Safety input4: X6,
X7

Monitor output for
safety input4: Y7

Safety input5:
X10, X11

Monitor output for
safety input5: Y10

Min. 0.1s —»
Start input 1: X16 =
(Manual)

0.1sto 5s »‘
Start input 2: X17
(Control)

Safety output 1: YO

Monitor output for
Safety output1: Y12

Max. 0.1s —» 4« OFF delay time OFF delay imei ——» «— Max. 0.1s OFF delay time:
>

Safety output 2: Y1

Monitor output for
Safety output2: Y13

Q
-
D
S
=1
®
@
)

Safety output 3-1:
Y2

Monitor output for
Safety output 3-1: Y17

OFF delay time OFF delay time OFF delay time OFF delay time:
>

Safety output 3-2: Y3

Monitor output for
Safety output 3-2: Y20

State monitor output 3:
Y16

—> Max. 6s

nitialization

Note 1) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4 to X7) is 0.5s.

The time of dual channel safety input (X10, X11) is 0.1s.

Refer to the following “Logic functions” for more details.
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Example: Auto mode

Safety Safety Safety Safety Safety

output output output output Switch to output

1t03 1to3 1t03 3 Teach 2,3
ON ON ON ON mode ON

Safety input 1: X0
(Mode selectinput:
Teachmode)
Safety input 1: X1
(Mode selectinput:
Auto mode)

Monitor outputfor
safetyinput1:Y4

Safety input2:
X2, X3

Monitor outputfor
safetyinput2: Y5

EiIE

Safety input3:
X4, X5

Monitor outputfor
safetyinput3:Y6

Safety input4:
X6, X7

Monitor outputfor
safetyinput4:Y7

Safety input5:
X10, X11

Monitor outputfor
safetyinput5:Y10

Min.0.1s —»

Startinput 1: X16
(Manual)

— 0.1sto 5s
Start input 2: X17

(Control)

—+ «— Max.0.1s

Safetyoutput1: YO

Monitor outputfor
Safetyoutput 1: Y12

OFF delaytime: OFF delaytime OFFdelaytimei —p» 4— Max.0.1s

Safetyoutput2: Y1

Monitor outputfor
Safetyoutput 2: Y13

Safetyoutput3-1: Y2

Monitor outputfor
Safetyoutput 3-1: Y17

OFF delaytime: OFF delaytime: OFF delaytime: OFF delaytime:

Safetyoutput3-2:Y3

Monitor outputfor
Safetyoutput 3-2: Y20

State monitor output 3:
Y16
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Logic 105: Partial stop logic for apparatus with openings

Overview (Logic 105)

This logic is for using safety devices with dual channel solid state outputs, such as safety light
curtains, for safety protective measures of production machinery and robots. Safety outputs
perform as single channel outputs.

This logic enables the connection of 5 dual channel safety inputs.

| System runs |
Safety output 1

| System runs |

| System runs |
Safety output 2

Safety output 3

| System runs |
Safety output 4

Y Y Emergency ;
7 &) /fg stop switch Logic 105
// // B ookc | mewue
’ ’ ﬁ g 22 e ~d Safe
P y Safety light Eﬂ : —-= outplt}’z 1
curtain : b Safety
(PNP type) — W output 2
d Safety
— 99 Q- g gy @f - s
Safety input 5 Safety input 4 == Safety input 3 Safety input 2 ! Safety
‘ 3 — W output 4

(o Iy
Safety input 1

Operation example (Logic 105)

[System stops] | System runs| [ System runs| [System stops
Safety output 4 Safety output 3 Safety output 2 || Safety output 1

Beams (N u Beams ‘
blocked! Safety input 4 Safety input 3 <—blocked!
Safety input 5 Safety input 2

Safety input 1

System stops| | System stops| | System stops| |System stops
Safety output 4 Safety output 3 Safety output 2

Safety output 1

- Safety input 3

Safety input 5

Safety input 2

Safety input 4

Safety input 1
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Logic circuit (Logic 105)

LOGIC

Safety input 1
X0, X1

Safety input 2
X2,X3

Safety input 3
X4, X5

Safety input 4
X6, X7

Safety input 5
X10, X11

Start input 1
X16

Start input 2
x17

External device

monitor 1
T12, X12

External device
monitor 2

T13,X13
External device
monitor 3

T14,X14
External device

monitor 4
T15,X15

@ Monitor out

Dual Channel Safety

Self-hold function circuit 1

Hold

Dual Channel Safety

—

Self-hold
function

Trigger

Self-hold function circuit 2

I

Hold
Self-hold
function

Trigger

Self-hold function circuit 3

Dual Channel Safety

Dual Channel Safety

I

Hold
Self-hold
function

Trigger

Self-hold function circuit 4

Dual Channel Safety

I

Hold
Self-hold
function

Trigger

Self-hold function circuit 5

Single Channel

I

Hold
Self-hold
function

Trigger

iy

Monitor

Single Channel
Monitor

S

Heenwel

Control
Start

External Devic
EDM

Monitor

SIoIoRS

External Devic
Monitor

External Devic
EDM Monitor

EDM External Devic

Monitor

put forsafetyinput

Safety input 1
monitor
Y4

@?

Safety input 2
monitor
Y5

@H

Safety input 3
monitor
Y6

@?

Safety input 4
monitor
Y7

Qg?

Safety input 5
monitor
Y10

i

QZ.H

@ Monitor output for safety output

<
o

Safety output 1
monitor

» Y12

Safety output 2
monitor

<
N

» Y13

Safety output 3
monitor

> Y17

<
w

LRI

(O}

Notel:

Safety output 4

onitor ~ (Notel)

Y20

Safety output 4 monitor turns OFF immediately
independent of OFF-delay time.

Safety output 1
Hold )
>
OSsD
EDM
Safety output 2
Hold L
OSsD
EDM
Safety output 3
Hold Y2
OSsD
EDM
Safety output 4
Y3
Hold — »
OSSD
with
Offdelay
EDM

G JaydeyD
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Functions (Logic 105)

eSafety inputs: X0 to X11
Safety inputs are used to diagnose the status of connected safety devices, such as emergency
stop switches, and interlock switches.

Intended inputs Function
(Terminal names)
Safety input 1 Function name Dual channel safety input
(X0, X1) Symbol
Safety input 2 [ Dual Channel Safety ]
(X2, X3)
Safety input 3 Description of operation | This function diagnoses the status of
(X4, X5) connected safety devices. This
Safety input 4 function diagnoses the time interval of
(X6, X7) status transition between each input of
Safety input 5 duplicated inputs (0.1s). The function
(X10, X11) does not use drive terminals (TO to
T11).
Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Note. If safety inputs are not used, connect the receive terminals to a 24V DC power supply (V+). If
they are not connected, the SafetyOne does not turn ON the safety outputs.
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eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose the status of devices connected to safety

outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 2
(Y1)

Symbol

[ Extem:rllitlgrevica

External device monitor input 3

Safety output 3

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to

a target safety output.
External device monitor input 4 | Safety output 4 Detall Logic functions (5-326)
(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals
(Xn) to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne
detects an input monitor error. As the result, the error LED displays a “1” and the unit
changes to the Protection state.

5-263

G JaydeyD




LOGIC
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1

Safety input 2

Function name

Monitor input

(X16) (X2, Xef) Symbol ( Single Channel ]
Safety input 3 Monitor
(X4, X5)
Safety input 4 Description of Safety outputs are started,
(X6, X7) operation when all target safety inputs are
Safety input 5 in the safe state and this
(X10, X11) function is in the ON state. This
function is turned ON by 0.1s or
more ON operation.
Detail information | Logic functions (5-325)
Intended inputs Target safety Function
(Terminal names) | inputs
(Terminal
names)
Start input 2 Safety input 1 Function name | Monitor input + Control start
(X17) (X0, X1) Symbol

Single Channel
Monitor

J {Control
+

Control
Start

Description of

Safety outputs are started, when this function

operation becomes ON after all intended safety inputs
are in the safe state. This function is turned
ON by 0.1s to 5s ON operation.

Detail Logic functions (5-325, 330)

information




eSafety outputs: YO to Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(Y0)
Safety output 2
(Y1)
Safety output 3
(Y2)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 4
(Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF after the preset time
of the OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1 through safety output 3) is turned OFF. Safety output with
timer (safety output 4) is turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1 through safety output 4) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When the target safety input is ON,
(Y4) (X0, X1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the
(Y5) (X2, X3) monitor output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4, X5)

Safety input 4 monitor output Safety input 4

(Y7) (X6, X7)

Safety input 5 monitor output Safety input 5

(Y10) (X10, X11)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (Y0) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y1) function is OFF. The monitor output
Safety output 3 monitor output Safety output 3 turns OFF immediately,
(Y17) (Y2) independent  of the  preset
Safety output 4 monitor output Safety output 4 OFF-delay time.

(Y20) (Y3)

Note. When the safety output detects an output circuit failure, the corresponding safety output
monitor output becomes a pulse output (1Hz). The monitor output is OFF in other errors,
Initial state, or Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

LOGIC

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 HON OOFF OOFF OOFF HON

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OFOoFF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.

G JaydeyD
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Wiring example (Logic 105)

In the case where 1 emergency stop switch and 4 safety light curtains are connected.

SafetyOne

S1 :Emergency stop switch
S2to 5 :Safety light curtain
S6, 7 :Start switch
K1to 4 :Contactor
M1to4 :Motor
24V DC
—1 V+
Sy T0
N, X0
: T1
~ X1
S2
24V ’ﬁ T2
X2

5-268

[ OssD1

T3

oV | [osspz X3
S3

24v | T2

0SSD1 X4

T5

oV ] 0SSD2 X5
sS4

24V f"ﬁ Te

| ossb1 X6

T7

ov ] [Gssp2 X7
S5

| ossD1 X10

T11

oV | [ossp2 X11

| Kt T12

X12

— i

X13

| ﬁ T14

X14

| ﬁ T15

X15

s s

X17

SR P

ov DC

-
m

GiE

<
o

<
N

<
w

o sl ] ]

Y4

Y5

Y6

Y7

Y10

Y11

Y12

Y13

Y15

Y16

Y17

Y20

To
PLC

K1

K2

K3

K4

Fuse




LOGIC

When not using the start switch S6 When using the start switch S6
(Auto start) (Manual start)
-If safety inputs are not used, connect the
24V DC receive terminal to 24V DC power supply (V+).
(Refer to (1))
X16
S7 24V DC
———— | X17
Tn
Xn
(1 [Tna1
When not using some safety inputs Xn+1
24V DC
S6
0—8/7— X16
———— | X17

G Ja1deyd
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Timing chart (Logic 105)

Safety Safety Safety Safety Safety

output output output output output
Power 1t04 1to4 1,2 3 4
ON ON ON ON ON ON

noey | J‘i

Safety input : X0 i ‘

note 1)
PR

Safety input1: X1 ‘

Monitor output for
safety input 1: Y4

Safety input2:
X2, X3

Monitor output for safety
input2: Y5

Safety input3:
X4, X5

Monitor output for
safety input 3: Y6

Safety input4:
X6, X7

Monitor output for
safety input4: Y7

Safety input5:
X10, X11

Monitor output for
safety input 5: Y10

Min.0.1s
Start input 1: X16
(Manual)
0.1s~5s—p —
Start input 2: X17
(Control)

Max.0.1s 4.( — Max.0.1s —» @—

=

Safety output 1: YO

Monitor output for
Safety output1: Y12

Safety output 2: Y1

Monitor output for
Safety output2: Y13

Safety output 3: Y2

Monitor output for
Safety output3: Y17

OFF delay time: OFF delay time

Safety output 4: Y3

Monitor output for
Safety output4: Y20

State monitor output 3:
Y16

— Max. 6s

Initialization
Note 1) Input monitor error detection time is 0.1s.
About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel safety input (X2 to X11) is 0.1s.
Refer to the following “Logic functions” for more details.

5-270



LOGIC

G Ja1deyd

5-271



LOGIC

Logic 106: Partial stop logic for apparatus with openings

Overview (Logic 106)

This logic is for using safety devices with dual channel solid state outputs, such as safety light
curtains, for safety protective measures of production machinery and robots. Safety outputs
perform as single channel outputs.

This logic enables the connection of 5 dual channel safety inputs.

| System runsl | System runs| | System runsl | System runsl Emergency Logic 106
Safety output 4 Safety output 3 || Safety output 2 Safety output 1 stop SWitCh 9

7 Va Y 7 4 V4
//f% Safety light
) curtain

(PNP type)

—d Safety
=" output 1
Safety
—"¥ output 2
—d Safety
output 3

Safety
output 4

Safety input 5 Safety input 4 Safety input 3 Safety input 2 §H

x Safety input 1 z

Operation example (Logic 106)

[ System stops] | System runs | | System runs | [ System runs |
Safety output 4 . Safety output 3 , Safety output 2 Safety output 1

’ Safety input4%~ ' Safety input3  Safety input 2
Safety input 5 .
Safety input 1

[ System stops] [ System stops] [ System stops]
Safety output 4 [| Safety output 3 | Safety output2 p Safety output 1

Safety input 2

Beams
Safety input5  Safety input 4 r.

: :safety input 1 Safety input 3 :

| System stops| | System stops | [ System stops] [ System stops]
Safety output 1

& Safety input 3 Safety input 2

Safety input 5 Safety input 4

Safety input 1

5-272



LOGIC

Logic circuit (Logic 106)

Self-hold function circuit 1

Safety input 1 Dual Channel Safety Hold
X0, X1 Self-hold
! function
Trigger
Safety output 1
Safety input 2 Self-hold function circuit 2 & Hold Yo
2 X3 Dual Channel Safety Hold —
’ Self-hold ossb
function H o
—{: Trigger
Safety output 2
Self-hold function circuit 3 & Hold 4”»
Safety input 3 =
Dual Channel Safet — Hod J
X4, X5 ual Channel Safety Self-hold OSSsD
function H oM
1 Trigger Safety output 3
Self-hold function circuit 4 & Hold 4‘(2>
Safety input 4 Hold J
X6,X7 Dual Channel Safety Self-hold
function JE— 7[
{ Trigger EDM
Safety output 4
Self-hold function circuit 5 11— 0s1 []Hold 4”»
Safety input 5
ty>213u><11 Dual Channel Safety — Ho'dlf hold C\)NsltshD
' ?jn(-:tign — Offdelay
P ) EDM
Start input 1 Single Channel Trigger
X16 Monitor
Start input 2 Single Channel Control
X17 [ Monitor Start
External device
i External Devic:
monitor 1 T12, X12 EDM Monitor
External device
i External Devic:
monitor 2 T13,X13 EDM Monitor
External device |
i External Devic:
monitor 3 T14,X14 EDM Monitor
External device c Do
i xternal Devic
monitor 4 T15,X15 EDM Monitor

@ Monitor output for safetyinput @ Monitor output for safety output

Safety input 4
monitor
Y7

IRo

Safety output 4
) onitor  (Notel)
Safety input 5 & Y20
monitor 0s1 -
Y10

Safety input 1 Safety output 1
monitor monitor
& Y4 YO > V12
Safety input 2
monitor Safety output 2
& Y5 monitor
- Y1 > Y13 o
Safety input 3 %-*;
monitor g
Y6 Safety output 3 ol
monitor
[ 2 ] > V17

<
w

IRo

Fhnop:
Lm?

Notel:
Safety output 4 monitor turns OFF immediately
independent of OFF-delay time.
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Functions (Logic 106)

eSafety inputs: X0 to X11
Safety inputs are used to diagnose the status of connected safety devices, such as emergency
stop switches, and interlock switches.

Intended inputs Function
(Terminal names)
Safety input 1 Function name Dual channel safety input
(X0, X1) Symbol
Safety input 2 [ Dual Channel Safety ]
(X2, X3)
Safety input 3 Description of operation | This function diagnoses the status of
(X4, X5) connected safety devices. This
Safety input 4 function diagnoses the time interval of
(X6, X7) status transition between each input of
Safety input 5 duplicated inputs (0.1s). The function
(X10, X11) does not use drive terminals (TO to
T11).
Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Note. If safety inputs are not used, connect the receive terminals to a 24V DC power supply (V+). If
they are not connected, the SafetyOne does not turn ON the safety outputs.
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eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose the status of devices connected to safety

outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 2
(Y1)

Symbol

[ Extem:rllitlgrevica

External device monitor input 3

Safety output 3

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to

a target safety output.
External device monitor input 4 | Safety output 4 Detall Logic functions (5-326)
(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals
(Xn) to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne
detects an input monitor error. As the result, the error LED displays a “1” and the unit
changes to the Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs
(Terminal names)

Target safety inputs
(Terminal names)

Function

Start input 1

Safety input 2

Function name

Monitor input

(X16) (X2, Xef) Symbol ( Single Channel ]
Safety input 3 Monitor
(X4, X5)
Safety input 4 Description of Safety outputs are started,
(X6, X7) operation when all target safety inputs are
Safety input 5 in the safe state and this
(X10, X11) function is in the ON state. This
function is turned ON by 0.1s or
more ON operation.
Detail information | Logic functions (5-325)
Intended inputs Target safety Function
(Terminal names) | inputs
(Terminal
names)
Start input 2 Safety input 1 Function name | Monitor input + Control start
(X17) (X0, X1) Symbol

Single Channel
Monitor

J {Control
+

Control
Start

Description of

Safety outputs are started, when this function

operation becomes ON after all intended safety inputs
are in the safe state. This function is turned
ON by 0.1s to 5s ON operation.

Detail Logic functions (5-325, 330)

information




eSafety outputs: YO to Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1
(Y0)
Safety output 2
(Y1)
Safety output 3
(Y2)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF immediately by OFF

operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 4
(Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF after the preset time
of the OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1 through safety output 3) is turned OFF. Safety output with
timer (safety output 4) is turned OFF after the preset OFF-delay time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1 through safety output 4) are turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When the target safety input is ON,
(Y4) (X0, X1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the
(Y5) (X2, X3) monitor output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4, X5)

Safety input 4 monitor output Safety input 4

(Y7) (X6, X7)

Safety input 5 monitor output Safety input 5

(Y10) (X10, X11)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1 monitor output Safety output 1 When the target safety output is ON,
(Y12) (YO) the monitor output is ON. When the
Safety output 2 monitor output Safety output 2 target safety output is OFF, this
(Y13) (Y1) function is OFF. The monitor output
Safety output 3 monitor output Safety output 3 turns OFF immediately,
(Y17) (Y2) independent  of the  preset
Safety output 4 monitor output Safety output 4 OFF-delay time.

(Y20) (Y3)

Note. When the safety output detects an output circuit failure, the corresponding safety output
monitor output becomes a pulse output (1Hz). The monitor output is OFF in other errors,
Initial state, or Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

LOGIC

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 HON OOFF OOFF OOFF HON

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OFOoFF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.

G JaydeyD
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Wiring example (Logic 106)

In the case where 1 emergency stop switch and 4 safety light curtains are connected.

S1 :Emergency stop switch
S2to 5 :Safety light curtain

S6, 7 :Start switch

K1to 4 :Contactor

M1to4 :Motor

Fuse
24V D ovDC
c SafetyOne [][][]
— v+ [V |
St QH To FE _T_
~F X0 - K1
i T1
~F X1 YO )
S2
24V [T T2 Yl q
| ossp1 [—{x2
: [z »
ov X3
caflle=s - |
s3
24v N T
0SSD1 [—{x4 Y4 [——> K2
T5 Y5 |——»
oV | [osspz|—{*5 Yof—>
Y7 |—»
S4 Y10 [—»
24V B T6 Y11 |—»
| ossb1 |—x6 Y12 |—» -PREC |:||:i||:|
T Y13 |——»
oV | [osspz|—X7 Y14 |—>
S5 Y15 [——»
Tt — ] ] [T
| ossD1 |—{x10
Y20 f——» K3
T11
ov | [osspz|—{ X1
K1 I
| Lt T12
X12
K2 Epl
| 7 T13
L]
K3 L
| 7 T14
X14
| X 115 | L
X15
S6 K4
< X16
X17
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When not using the start switch S6 When not using some safety inputs
(Auto start) -If safety inputs are not used, connect the receive terminal
4V DC to 24V DC power supply (V+). (Refer to (1))
24V DC
57 X16
—————x17
Tn
Xn
1 [T
Xn+1

When using the start switch S6
(Manual start)

24V DC

S6
———1X16

S7
——— 1 X17

G JaydeyD
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Timing chart (Logic 106)

Note 1)

5-282

Power

o

Safety input1: X0

Safety
output
1to4

N ON

note 1)

™

Safety
output
1to4

Safety
output
1to4

ON ON

Safety
output
2to4

ON

Safety
output
3,4

ON

Safety
output
4

ON

Safety input1: X1

note 1)

Monitor output for
safety input 1: Y4

Safety input2:
X2, X3

Monitor output for
safety input 2: Y5

Safety input3:
X4, X5

Monitor output for
safety input 3: Y6

Safety input4:
X6, X7

Monitor output for
safety input4: Y7

Safety input5:
X10, X11

Monitor output for
safety input 5: Y10

Start input 1: X16
(Manual)

—H Min. 0.1s

Start input 2: X17
(Control)

0.1sto 5s »W

Safety output 1: YO

Max. 0.1s —»‘

Max. 0.1s

Monitor output for
Safety output 1: Y12

Safety output 2: Y1

Monitor output for
Safety output2: Y13

Safety output 3: Y2

Monitor output for
Safety output3: Y17

Safety output4: Y3

OFF delay time

OFF delay time

OFF delay time

OFF delay time

OFF delay time:

Monitor output for
Safety output4: Y20

State monitor output 3:
Y16

—

ni

[«— Max. 6s

tialization

Input monitor error detection time is 0.1s.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel safety input (X2 to X11) is 0.1s.
Refer to the following “Logic functions” for more details.
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Logic 107: Partial stop logic for various apparatus

Overview (Logic 107)

This logic is for safety protective measures applicable to production machines and robots. Safety
outputs perform as single channel outputs.
This logic enables the connection of 5 dual channel direct opening inputs.

Safety input 1

Emergenc o |
=1 X yi.

Logic 107
stop switch _
Safety output 1 [fj Safety output 2 \ .

output 1-1
g Safety
—>;_: output 1-2
@l Safety
W output 2-1
1 Safety
—__ % output 2-2

:.‘ Safety

Safety switch

7

SENsEEEEEEEEEEEEE

Y

Hazardous Area A Hazardous Area B

'

Safety _input 2 Safety input 4
Safety input 3 Safety input 5

Y 2 4 4
ddd b

Operation example (Logic 107)

ePartial system stop <Hazardous Area A> ePartial system stop <Hazardous Area B>
Safety input 1 Safety input 1

I i’.. .I. 0

i — [ __S stem stops
Safety output 2\\ Safety output 1

Safety output 2
QO

Safety output 1

AN

Hazardous Area Alll Hazardous Area B

Safety input 2 Safety input 4  Safety input 2 Safety input 4 e

Safety input 3 Safety input5  Safety input 3 Safety input 5

eEntire system stops <Hazardous Area A, B>

Safety input 1

Safety output 1

Vi

Hazardous Area A

Safety output 2

¢

Hazardous Area B

Safety input 2
Safety input 3 Safety input 5

Safety input 4
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Logic circuit (Logic107)

Self-hold

. function circuit 1
Safety input 1 iEE DualChannel Hold [
T0, X0, T1, X1 DirectOpening
Self-l'!old Safety output
function y 1-1
Safety input 2 DualChannel 4;(0
T2, X2, T3, X3 mDireCIOpenmg —{: Trigger & o
OSsD
Safety input 3 & Self-hold
afety inpu DualChannel function circuit 2 [ EDM
T4, X4, T5, X5 DirectOpening Hold fazfety output
h1 (- -
. Self-hold os1 Hold Y1
Safety input 4 iﬂf DualChannel function (\)NS“ShD
T6, X6, T7,X7 DirectOpening { Offdelay
& Trigger
EDM
; —_ Safety output
Safety input 5 :ﬁ DualChannel Self-hold 21 oo
T10, X10, T11, X11 DirectOpening function circuit 3 - Hold Y2
. | Hold
OSSD
Start input 1 Single Channel Self-hold
X16 Monitor function — EDM Safety output
) ) 2-2
- T
Start input 2 Single Channel Contro] Control ’_{: roger Hold X3
X17 Monitor Start os2 OS'IShD
Wi
External device —{: Offdelay
monitor 1 External Devic EDM
T12,X12 m Monitor
External device
monitor 2 External Devic
13313 ([EPM™ wonicr
External device
monitor 3 External Devic
T14,X14 EDMI™ wonitor
External device
monitor 4 External Devic
T15,X15 Monitor

@ Monitoroutput for safety input @ Monitor output for safety output

Safety input 1 Safety output 1-1
monitor monitor
Y4 > Y12

@?

1 1

Safety input 2
monitor Safety output 1-2
Y5 Y1 |— onitor (Notel)

& Y13

IR0

Safety input 3 0Ss1
onitor
& Y6 Safety output 2-1 o
= monitor 3
Safety input 4 Y2 > Y17 &
monitor Ij a
& Y7
— Safety output 2-2
Safety input 5 — onitor (Notel)
monitor & Y20
& Y10 0S2 -

PR,

Notel:

Safety output 1-2 monitor and safety output 2-2
moniotr turn OFF immediately independent of
OFF-delay time.
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Functions (Logic 107)

eSafety inputs: X0 to X11 (TO to T11)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency
stop switches, and interlock switches.

5-286

Intended inputs
(Terminal names)

Function

Safety input 1
(X0-TO, X1-T1)
Safety input 2
(X2-T2, X3-T3)
Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)
Safety input 5
(X10-T10, X11-T11)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This
function diagnoses the time interval of
status transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)

For connected control devices, refer to “SAFETY PRECAUTIONS”.
Safety check signals (pulses signals) are sent from the drive terminals (TO to T11) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power

supply for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety inputs.

Note. Use safety inputs as specified combinations, such as receive terminal (Xn) and drive
terminal (Tn). If the combinations are incorrect, SafetyOne does not work correctly.

Note. If there are unused safety inputs, connect the unused receive terminals (Xn) to the
corresponding drive terminals (Tn). If they are not connected, the SafetyOne does not turn

ON the safety outputs.




eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose the status of devices connected to safety

outputs.

LOGIC

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1-1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 1-2
(Y1)

Symbol

[ Extem:rllitlgrevica

External device monitor input 3

Safety output 2-1

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to

a target safety output.
External device monitor input 4 | Safety output 2-2 | Detail Logic functions (5-326)
(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals
(Xn) to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne
detects an input monitor error. As the result, the error LED displays a “1” and the unit
changes to the Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs Target safety inputs Function

(Terminal names) | (Terminal names)

Start input 1 Safety input 1 Function name Monitor input

(X16) (XO-TOZ X1-T1) Symbol [ Single Channel ]
Safety input 2 Monitor
(X2-T2, X3-T3)
Safety input 3 Description of Safety outputs are started,
(X4-T4, X5-T5) operation when all target safety inputs are
Safety input 4 in the safe state and this
(X6-T6, X7-T7) function is in the ON state. This
Safety input 5 function is turned ON by 0.1s or
(X10-T10, X11-T11) more ON operation.

Detail information | Logic functions (5-325)

Intended inputs Target safety Function

(Terminal names) | inputs
(Terminal
names)

Start input 2 Safety input 1 Function name | Monitor input + Control start

(X17) (XO-TO,. X1-T1) | Symbol Single Channel Control
Safety input 2 [ Monntor j Control | gt
(X2-T2, X3-T3) +
Safety input 3 Description of | Safety outputs are started, when this function
(X4-T4, X5-T5) operation becomes ON after all intended safety inputs
Safety input 4 are in the safe state. This function is turned
(X6-T6, X7-T7) ON by 0.1s to 5s ON operation.
Safety input 5 Detail Logic functions (5-325, 330)
(X10-T10, information
X11-T11)

Note. If both of X16 and X17 are turned ON, the SafetyOne will detect an error. As a result, the
error LED displays “3” and the state changes to the Stop state. Use only X16 or X17.
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eSafety outputs: YO to Y3
Safety outputs are used to output safety information processed by SafetyOne.

LOGIC

Intended outputs
(Terminal names)

Function

Safety output 1-1
(Y0)
Safety output 2-1
(Y2)

Function name

Safety output without timer

Symbol

Hold

OSSD

|: EDM

Description of operation

This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF immediately by OFF
operation (instantaneous OFF output).

Detail information

Logic functions (5-332)

Intended outputs
(Terminal names)

Function

Safety output 1-2
(Y1)
Safety output 2-2
(Y3)

Function name

Safety output with timer

Symbol

Hold

OSSD
with
[ Off delay
EDM

Description of operation

This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF after the preset time
of the OFF-delay timer (OFF-delay output).

Detail information

Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety output
without timer (safety output 1-1 and safety output 2-1) is turned OFF. Safety output with
timer (safety output 1-2 and safety output 2-2) is turned OFF after the preset OFF-delay

time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1-1, safety output 1-2, safety output 2-1, and safety output 2-2) are
turned OFF, immediately.
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eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When the target safety input is ON,
(Y4) (X0-TO, X1-T1) the monitor output is ON. When the
Safety input 2 monitor output Safety input 2 target safety input is OFF, the
(Y5) (X2-T2, X3-T3) monitor output is OFF.

Safety input 3 monitor output Safety input 3

(Y6) (X4-T4, X5-T5)

Safety input 4 monitor output Safety input 4

(Y7) (X6-T6, X7-T7)

Safety input 5 monitor output Safety input 5

(Y10) (X10-T10, X11-T11)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1-1 monitor output | Safety output 1-1 When the target safety output is ON,
(Y12) (YO) the monitor output is ON. When the
Safety output 1-2 monitor output | Safety output 1-2 target safety output is OFF, this
(Y13) (Y1) function is OFF. The monitor output
Safety output 2-1 monitor output | Safety output 2-1 turns OFF immediately,
(Y17) (Y2) independent  of the  preset
Safety output 2-2 monitor output | Safety output 2-2 OFF-delay time.

(Y20) (Y3)

Note. When the safety output detects an output circuit failure, the corresponding safety output
monitor output becomes a pulse output (1Hz). The monitor output is OFF in other errors,
Initial state, or Configuration state.
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eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

LOGIC

Intended outputs State

(Terminal names) Initial Run Configuration | Protection Stop

State monitor output 1 HON OOFF OOFF OOFF HON

(Y14)

State monitor output 2

(Y15) HON OOFF HON HON HON OFOoFF
State monitor output 3

(Y16) OOFF HON OOFF OOFF OOFF

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.

G JaydeyD
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Wiring example (Logic 107)

In the case where 1 emergency stop switch and 4 interlock switches are connected.

S1
S2t0 5
S6
Klto 4

:Emergency stop switch
:Interlock switch

:Start switch

:Contactor

M1lto 4 :Motor
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24V, DC

SafetyOne

v+ ]

S1 DP—I
| '\L TO
: X0
| ~r T1
X1
S2
| ~f T2
: X2
| ~ T3
X3
S3
| ~F T4
: X4
| \:L T5
X5
S4
| ~F T6
. X6
| \L T7
X7
S5
: X10
| ~ T11
X11
| i}_ T12
X12
| ﬁ T13
X13
| ﬁ T14
X14
| ﬁ T15
X15
S6
X16
X17

e

P

0V DC
[ V-]

= T
[¥o| »
1] »
[z :
[v3] :
Y4

Y5

Y6

Y7

Y10

Y11

Y12 To
Vi3 PLC
Y14

Y15

Y16

Y17

Y20

K1

K2

K3

K4

Fuse




LOGIC

When not using the start switch When connecting multiple emergency stop switches
(Auto start) in series
24V DC o O O
Y R To] JL
: : : X0
X16 I_\\L L i T1 L
X17 X1
o o o
H H B
R L e Sy LECH Bl
. . . : : : X10
When not detecting the welding of start switch : : ; 1] L
(Manual start) I_\\L ~ Ny
X11
24V DC
NOTE: Safety performance depends
S6 on the system configuration.
———— — X16
X17 When not using some inputs

-If there are unused safety inputs, connect the unused
receive terminals to the corresponding drive terminals.
(Refer to (1))

When detecting the welding of start switch
|
(Control start) ™ I
24V DC ( 1)|: Xn
Tl | < L
Xn+1
S6 X16

— —X17

G JaydeyD
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Timing chart (Logic 107)

Example: Manual start input (X16) is used.

Safety Safety Safety Safety
output output output output
Power 1,2 1,2 1 2
ON ON ON ON ON

note 1)

)
1

Safety input 1: X0

Safety input 1: X1

Monitor output for
safety input 1: Y4

Safety input2:
X2, X3

Monitor output for
safety input 2: Y5

Safety input4:
X6, X7

Monitor output for
safety input 4: Y7

—» Min. 0.1s
— f il il il
(Manual)

—»‘ «— Max. 0.1s

Safety output1-1:
YO

Monitor output for Safety
output 1-1: Y12

OFF delay time OFF delay time:

Safety output1-2:
Y1

Monitor output for Safety
output 1-2: Y13

Safety output2-1:
Y2

Monitor output for Safety
output 2-1: Y17

OFF delay time OFF delay time

Safety output2-2:
Y3

Monitor output for Safety
output 2-2: Y20

State monitor output 3:
Y16

—>| [«— Max 6s.

nitialization

(Both safety input 3 and 5 are ON in this chart.)
Note 1) Input monitor error detection time is 0.5s.
About safety inputs that are not described in this chart, input monitor error detection time is as follows.

The time of dual channel direct opening input (X2 to X11) is 0.5s.
Refer to the following “Logic functions” for more details.
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Example: Control start input (X17) is used.

Safety Safety
Safety Safety
output output
Power 1,2 1,2 outputl output2
ON ON ON ON ON
note 1)

Safety input 1: X0

Safety input 1: X1

Monitor output for
safety input 1: Y4

Safety input2:
X2, X3

Monitor output for
safety input 2: Y5

Safety input4:
X6, X7

Monitor output for
safety input 4: Y7

—> — 0.1sto 5s

Start input 2: X17
(Control)
—»{ «— Max. 0.1s

Safety output 1-1:
YO

Monitor output for Safety
output 1-1: Y12

OFF delay time: OFF delay time:
< > < >

Safety output 1-2:
Y1

Monitor output for Safety
output 1-2: Y13

G JaydeyD

Safety output2-1:
Y2

Monitor output for
Safety output 2-1: Y17

OFF delay time: OFF delay time;
< > < >

Safety output 2-2:
Y3

Monitor output for Safety
output 2-2: Y20

State monitor output 3:
Y16

—> +— Max 6s.

tialization

5

(Both safety input 3 and 5 are ON in this chart.)
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Logic 108: Partial stop logic applicable for selection of active safety input

devices in apparatus with openings

Overview (Logic 108)

For production machines, robots, and the like, a hazard is generally isolated by a protective door
(guard), however, when performing teaching or maintenance, the machine is operated in the
condition that a person is in the danger zone. For such a situation, the logic described is
applicable to the mode selection between teach mode (maintenance mode) and the auto mode

(operating mode). Safety outputs perform as single channel outputs.

This logic enables the connection of 2 dual channel direct opening inputs, 1 mode select input, 1

dual channel dependent input, and 1 dual channel safety input.

m Safety output 1

Safety output 2

[

]
Safety input 5 :
]

: Safety input 4
Teach mode Safety input 2

Safety input 3
Auto mode

Safety input 1

Emergency

stop switch r .

Enabling switch\
Selector switch @

Safety switch %

Safety light
curtain m

(PNP type)

Operation example (Logic 108)

Logic 108

1,

—_—

T

iy

Safety
output 1-1

Safety
output 1-2

Safety
output 2-1

Safety
output 2-2

eAuto mode
[System stops] Safety °“‘PU‘1
: Safety output 2
Safety input 5

Beams
blocked!
Safety input 3 i
Safety input 4
Auto mode Teach mode

Safety input 2

Safety input 1

eTeach mode

Safety output 2

;O ,
Safety input 4

Teach mode Safety input 2

Safety output 1

Safety input 5

Beams
blocked'

Inactlve

(R

Auto mode

Safety input 3

Safety input 1
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]
Safety input 5 ¢
]
]

Safety input 3

sefey oupu 1

Safety output 2 c ~‘ I
@

Safety input 4
Auto mode Teach mode

Y

Safety input 1

b

)
Safety input5 o

Safety output 2

i i Safety input 4

Auto mode Teach mode

Safety input 1

Safety output 1

Safety input 2

Position 1!
Position 3!

Safety input 2
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Logic circuit (Logic 108)

Self-hold function circuit 1

Safety input 4 Qg DualChannel Hod
T6, X6, T7, X7 DirectOpening Self-hold
function
Trigger
Safety input 2 ~L DualChannel X . o
T2,%2, 13, X3 L Dependent | | & Self-hold function circuit 2
_ Hold
Self-hold Safety output
g function 1-1
. Teachmode — Hold YO
f 1 e~ Mode { Trigger o »
Safety input o  Select Auto mode
TO, X0, X1 ﬁ_ 0ssD
N Hold I
& Self-hold L{Eom Safety output
. DualChannel function -
Safety input 3 QgDirectOpening p—{: Trigger Hold 1-2 Y1
T4, X4, T5,X5 os1 -

N OSSD
Self-hold function circuit 3 Of\f/\ﬁthl
Safety input 5 Dual Channel Safety 1 clay
EDM

X10,X11

2-1
Y2
Start input 1 Single Channel Self-hold function circuit 4 & - . Hold ,
Monitor -
X6 Hod 0sSD
DM

Safety output

il

Self-hold

Start input 2><17 [ Singllvleocngi?nel H Cgtn;:tcﬂ)i{ T::”gzlr'on E gagety output
External device s Ho‘gSSD 43
T axaz |(EOM oty

External device EDM

monitor 21'13' i EDM Enem:rlﬂlz)erwc

External device

monitor 31-14’ s E,«e;:::] ,?:,Vic

External device

monitor 4T15’ s EDM Eme;?:riii?wc

@ Monitor output for safety input @ Monitor output for safety output
Safety input 1
monitor  (Notel)

>v4 Safety output 1-1

monitor

Safety input 2 YO > V12
monitor Ij

& Y5

—_ Safety output 1-2

Safety input 3 — onitor (Note2)

monitor & Y13

Safety input 4 Safety output 2-1 ?_—3
monitor monitor %
()]

&[]

Satfety input § Safety output 2-2

mOI‘lItOYI’lO _ onitor (Note2)
& Y20

g

0Ss2
Notel: Note2:
When safety input 1 is set to Auto Safety output monitor 1-2 and safety output 2-1
mode, Safety input 1 monitor turns monitor turn OFF immediately independent of
OFF. OFF-delay time.
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Functions (Logic 108)

eSafety inputs: X0 to X11 (TO, T2to T7)
Safety inputs are used to diagnose the status of connected safety devices, such as emergency
stop switches, interlock switches, and mode select switches.

Intended inputs
(Terminal names)

Function

Safety input 1
(X0/X1-TO)

Function name

Mode select input

Symbol

[_/o— Mode Select ]

o—

Description of operation

This function is for connecting devices
with a mode selector function, such as
mode selector switch. This function
diagnoses time interval of status
transition between each input (0.5s).

Detail information

Logic functions (5-319)

Intended inputs
(Terminal names)

Function

Safety input 2
(X2-T2, X3-T3)

Function name

Dual channel dependent input

Symbol

~{ Dual Channel
~ Dependent

Description of operation

This function diagnoses the status of
connected safety devices. This
function does not diagnose the time
interval of status transition between
each input of duplicated inputs.

Detail information

Logic functions (5-313)

Intended inputs
(Terminal names)

Function

Safety input 3
(X4-T4, X5-T5)
Safety input 4
(X6-T6, X7-T7)

Function name

Dual channel direct opening input

Symbol

Dual Channel
Direct Opening

Description of operation

This function diagnoses the status of
connected safety devices. This
function diagnoses the time interval of
status transition between each input of
duplicated inputs (0.5s).

Detail information

Logic functions (5-311)
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Intended inputs Function

(Terminal names)

Safety input 5 Function name Dual channel safety input
(X10, X11) Symbol

[ Dual Channel Safety ]

Description of operation | This function diagnoses the status of
connected safety devices. This
function diagnoses the time interval of
status transition between each input of
duplicated inputs (0.1s). The function
does not use drive terminals (T10,
T11).

Detail information Logic functions (5-317)

For connected control devices, refer to “SAFETY PRECAUTIONS”.

Safety check signals (pulses signals) are sent from the drive terminals (TO, T2 to T7) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power
supply for connected devices.

Note. Solid state outputs, such as safety light curtains, can not be connected to safety input 1
through safety input 4.

Note. Use safety input 1 through safety input 4, as specified combinations, such as receive
terminal (Xn) and drive terminal (Tn). If the combinations are incorrect, SafetyOne does not
work correctly.

Note. When SafetyOne is in Run state or Protection state, input states are monitored in all safety
inputs. For example, if input monitor error is detected in safety input 2 although AUTO mode
is selected, SafetyOne detects error and transits to Protection state.

Note. If there are unused safety inputs in safety input 2 through safety input 4, connect the unused
receive terminals (Xn) to the corresponding drive terminals (Tn). If they are not connected,

the SafetyOne does not turn ON the safety outputs.

Note. If safety input 5 is not used, connect the receive terminals (X10 and X11) to a 24V DC power
supply (V+). If they are not connected, the SafetyOne does not turn ON the safety outputs.

G JaydeyD
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5-300

eExternal device monitor inputs: X12 to X15 (T12 to T15)
External device monitor inputs are used to diagnose status of the devices connected to safety

outputs.

Intended inputs
(Terminal names)

Target safety
outputs (Terminal
names)

Function

External device monitor input 1
(X12-T12)

Safety output 1-1
(Y0)

Function name

External device monitor input

External device monitor input 2
(X13-T13)

Safety output 1-2
(Y1)

Symbol

[ Extem:rllitlgrevica

External device monitor input 3

Safety output 2-1

Description of

This function diagnoses the

(X14-T14) (Y2) operation status of devices connected to

a target safety output.
External device monitor input 4 | Safety output 2-2 | Detalil Logic functions (5-326)
(X15-T15) (Y3) information

Safety check signals (pulses signals) are sent from the drive terminals (T12 to T15) to diagnose
external devices and monitor circuits. Safety check signals can not be used as a power supply for

connected devices.

Note. If there are unused safety outputs, connect the intended external device monitor terminals
(Xn) to the corresponding drive terminals (Tn). If they are not connected, the SafetyOne
detects an input monitor error. As the result, the error LED displays a “1” and the unit
changes to the Protection state.
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eStart inputs: X16 and X17
Start inputs are used to control the start of safety outputs.

Intended inputs Target safety inputs Function
(Terminal names) | (Terminal names)
Start input 1 Safety input 1 Function name Monitor input
(X16) (XO-TO._ TEACH) Symbol [ Single Channel ]
Safety input 2 Monitor
(X2-T2, X3-T3)
Description of Safety outputs are started,
operation when all target safety inputs are

in the safe state and this
function is in the ON state. This
function is turned ON by 0.1s or
more ON operation.

Detail information | Logic functions (5-325)

Intended inputs Target safety Function
(Terminal names) | inputs
(Terminal
names)
Start input 2 Safety input 1 Function name | Monitor input + Control start
(X17) (SX1-T0: AUTO) | Symbol Single Channel Control
afety input 3 [ Monitor j Control Start
(X4-T4, X5-T5) +
Safety input 4 Description of | Safety outputs are started, when this function
(X6-T6, X7-T7) | operation becomes ON after all intended safety inputs
Safety input 5 are in the safe state. This function is turned
(X10, X11) ON by 0.1s to 5s ON operation.
Detail Logic functions (5-325, 330)
information

G JaydeyD
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eSafety outputs: YO to Y3
Safety outputs are used to output safety information processed by SafetyOne.

Intended outputs Function
(Terminal names)
Safety output 1-1 Function name Safety output without timer
(YO) Symbol
Safety output 2-1 Hold
(Y2) OSSD
|: EDM
Description of operation This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF immediately by OFF
operation (instantaneous OFF output).
Detail information Logic functions (5-332)
Intended outputs Function
(Terminal names)
Safety output 1-2 Function name Safety output with timer
(Y1) Symbol
Safety output 2-2 Hold
(Y3) OSSD
with
[ Off delay
EDM
Description of operation This function is a safety output to output
safety information processed by SafetyOne.
The output is turned OFF after the preset time
of the OFF-delay timer (OFF-delay output).
Detail information Logic functions (5-335)

Note. When the SafetyOne changes to Protection state due to input monitor error, safety outputs
without timer (safety output 1-1 and safety output 2-1) are turned OFF. Safety outputs with
timer (safety output 1-2 and safety output 2-2) are turned OFF after the preset OFF-delay
time.

Note. When the SafetyOne changes to Stop state due to circuit failure or other errors, all safety
outputs (safety output 1-1, safety output 1-2, safety output 2-1, and safety output 2-2) are
turned OFF, immediately.

Note. Set time of safety output with timer is active independent of the selected mode.
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eSafety input monitor outputs: Y4 to Y10
Safety input monitor outputs are used to output the status of safety inputs in SafetyOne.

Intended outputs Target safety inputs Description of operation

(Terminal names) (Terminal names)

Safety input 1 monitor output Safety input 1 When TEACH mode (X0) s
(Y4) (XO0-TO: TEACH) selected, the monitor output is ON.

When TEACH mode is not selected,
the monitor output is OFF.

Safety input 2 monitor output Safety input 2 When the target safety input is ON,
(Y5) (X2-T2, X3-T3) the monitor output is ON. When the
Safety input 3 monitor output Safety input 3 target safety input is OFF, the
(Y6) (X4-T4, X5-T5) monitor output is OFF.

Safety input 4 monitor output Safety input 4

(Y7) (X6-T6, X7-T7)

Safety input 5 monitor output Safety input 5

(Y10) (X10, X11)

Note. When the targeted safety input detects an input monitor error, input circuit failure, or EMC the
disturbance, corresponding safety input monitor output becomes a pulse output (1Hz). The
monitor output is OFF in other errors, Initial state, or Configuration state.

eSafety output monitor outputs: Y12, Y13, Y17, and Y20
Safety output monitor outputs are used to output status of safety outputs in SafetyOne.

Intended outputs Target safety outputs Description of operation

(Terminal names) (Terminal names)

Safety output 1-1 monitor output | Safety output 1-1 When the target safety output is ON,
(Y12) (Y0) the monitor output is ON. When the
Safety output 1-2 monitor output | Safety output 1-2 target safety output is OFF, this
(Y13) (Y1) function is OFF. The monitor output
Safety output 2-1 monitor output | Safety output 2-1 turns OFF immediately,
(Y17) (Y2) independent  of the  preset
Safety output 2-2 monitor output | Safety output 2-2 OFF-delay time.

(Y20) (Y3)

Note. When the safety output detects an output circuit failure, corresponding safety output monitor
output becomes a pulse outputs (1Hz). The monitor output is OFF in other errors, Initial
state, or Configuration state.

G JaydeyD
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5-304

eState monitor outputs: Y14 to Y16
State monitor outputs are used to output the internal state of SafetyOne.

Intended outputs State
(Terminal names) Initial Run Configuration | Protection Stop
State monitor output 1 HON OOFF OOFF OOFF HON
(Y14)
State monitor output 2
(Y15) HON OOFF HON HON HON Of OOFF
State monitor output 3
OOFF HON OOFF OOFF OOFF

(Y16)

Refer to “Chapter 4 BASIC OPERATIONS” and to “Chapter 6 TROUBLE SHOOTING” for details of

each state.

The monitor outputs are not safety outputs. Do not use these to construct a safety system.

ACaution

Refer to "Chapter 2 PRODUCT SPECIFICATIONS" for specifications of each input and output.




Wiring example (Logic108)

LOGIC

In the case where 1 selector switch, 1 enabling switch, 1 interlock switch, 1 emergency stop switch, and 1
safety light curtain are connected.

S1 :Selector switch

S2 :Enabling switch

S3 :Interlock switch

S4 :Emergency stop switch
S5 :Safety light curtain

S6, 7 :Start switch
Kl1to4 :Contactor
Ml1lto 4 :Motor

SafetyOne beov
—— v+ ] [V
r = T0 | L FE T
X0 -
N T1
X1 [¥o]
s2
. LER e Y
: X2
. EH N I 7Y
X3
53 [
| ~F T4 | JL
j X4
: T5 I Y4
o Y6
sa &
H Y7
[+ )T(Z It Y10
: Y11
: T7 | L To PLC
| ~+ Y12
S5 X7 Y13
Y14
e 2
0SsD1 X10
Y16
T11 | L Y17
_E 0OSSD2 X11 Y20
| EL T2 | JL
X12
K2
| r EEN
X13
| 3 T4 | L
X14
| ﬂ T15 | JL
X15
S6 X16
ST X17

—

Fuse

K1
K2
o
K3 o
=t
e
ol
K4
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When not using the start switch S6 When connecting multiple emergency stop switches
(Auto start) in series
24V DC e e
,_f N A
: : X4
X16 ,—\L i 5 | JL
0—8/7— X17 X5
o o o
F_H K il
; ; X6
: : L
When using the start switch S6 X7
(Manual start)
24V DC
NOTE: Safety performance depends
s6 on the system configuration.
—— X116
— —— I'x17 When not using some safety inputs
S7
-If there are unused safety inputs in S3 and S4,

connect the unused receive terminals

to the corresponding drive terminals. (Refer to (1))
-If S5 is not used, connect the receive terminal

to 24V DC power supply (V+). (Refer to (2))

24V DC

Tn L
[ %
|: Tn+1 JL

Xn+1

(1

Tm

2) Tm+1
Xm+1
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Timing chart (Logic 108)

Example: Teach mode

Switch
Safety Safety Safety Safety to Auto Safety
output output output output d output
Power 1,2 1,2 1,2 2 Mmode 1,2
ON ON ON ON ON ON
Safety input 1: X0
(Mode selectinput :
Teach mode)
Safety input 1: X1
(Mode selectinput:
Auto mode)
Monitor output for
safety input 1: Y4
note 1)
>

Safety input 2: X2 ] ’ ‘

te 1)
note 1)

Safety input 2: X3 ’ ‘

Monitor output for
safety input 2: Y5

Safety input 3: X4, X5 ‘

Monitor output for
safety input 3: Y6

Safety input4:
X6, X7

Monitor output for
safety input 4: Y7

Safety input 5: X10,
X11

Monitor output for
safety input 5: Y10

Min. 0.1s
Start input 1: X16
(Manual)
0.1sto 5s 0.1sto 5s
Start input 2: X17
(Control)

—> «—Max 0.1s —»‘ — Max. 0.1s

Safety output 1-1: YO

Monitor output for Safety
output 1-1: Y12

OFF delay time OFF delay time OFF delay time

Safety output 1-2: Y1

Monitor output for Safety
output 1-2: Y13

Safety output 2-1: Y2

Monitor output for Safety
output 2-1: Y17

G JaydeyD

OFF delay time: OFF delay time OFF delay time OFF delay time

Safety output 2-2: Y3

Monitor output for Safety
output 2-2: Y20

State monitor output 3:
Y16

—» #— Max. 6s.

Initialization

Note 1) Input monitor error detection time is infinity.

About safety inputs that are not described in this chart, input monitor error detection time is as follows.
The time of dual channel direct opening input (X4 to X7) is 0.5s.

The time of dual channel safety input (X10, X11) is 0.1s.

Refer to the following “Logic functions” for more details.
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Example: Auto mode

Safety input 1: X0
(Mode selectinput :
Teach mode)
Safety input 1: X1
(Mode select input:
Auto mode)

Monitor output for
safety input 1: Y4

Safety input 2:
X2, X3

Monitor output for
safety input 2: Y5

Safety input 3:
X4, X5

Monitor output for
safety input 3: Y6

Safety input4: X6,
X7

Monitor output for
safety input 4: Y7

Safety input 5: X10,
X11

Monitor output for
safety input 5: Y10

Start input 1: X16
(Manual)

Start input 2: X17
(Control)

Safety output 1-1:
YO

Monitor output for Safety
output 1-1: Y12

Safety output 1-2: Y1

Monitor output for Safety
output 1-2: Y13

Safety output 2-1: Y2
Monitor output for
Safety output 2-1: Y17
Safety output 2-2: Y3

Monitor output for Safety
output 2-2: Y20

State monitor output 3:
Y16

5-308

Safety Safety Safety . Safety
output output output 0?1?;?1?2 Switch to output
1,2 1,2 1,2 Teach 1,2
mode
ON ON ON ON ON
Min. 0.1s —»,
0.1s to 5s —
—»{ <+— Max. 0.1s Max. 0.1s —» +—
OFF delay time: OFF delay time: OFF delay time:
OFF delay time; OFF delay timei OFF delay time: OFF delay time:




Logic functions

LOGIC

This section describes the functions of each logic circuit. The logic functions are separated into
input, logic operation, and output functions in Table 5-1. Select the appropriate logic after
understanding its functionality.

Table 5-1 List of logic functions

Type

Function

Symbol

Description

Reference page

Input function

Dual channel direct
opening input

Dual Channel
Direct Opening

This function is for connecting
safety devices with dual channel
direct opening action
mechanisms, such as
emergency stop switches or
interlock switches.

5-311

Dual channel
dependent input

~K Dual Channel
T~ Dependent

This function is for connecting
safety devices with dual channel
dependent action mechanisms,
such as enabling switches.

5-313

Dual channel
NO/NC input

=

Dual
— L_ Channel

NO /NC

This function is for connecting a
safety device with a dual channel
NO/NC mechanism, such as a
non-contact interlock switch.

5-315

Dual channel safety
input

[ Dual Channel Safety ]

This function is for connecting
safety devices with dual channel
solid state outputs (PNP output),
such as safety light curtains,
safety laser scanners, or safety
devices with dual channel
contacts, such as emergency
stop switches.

5-317

Mode select input

[—)_ Mode Select ]
o—

This function is for connecting
devices with a mode selector
function, such as a mode
selector switch.

5-319

Mode select input Il

__®  ModeSelect
o— I

This function is for connecting
devices with a mode selector
function, such as mode selector
switch. In case of switching if the
input is performed within 3s, the
function output is kept at the
previous state.

5-321

Muting input

Muting input

This function is for connecting a
sensor or any other input device
to perform muting.

5-323

Monitor input

Single Channel
Monitor

This function is for connecting a
switch or sensor for use as a
start input.

5-325

External device
monitor input

-
External Devic
o]

g

This function is for monitoring
external devices controlled by
the SafetyOne. External devices
are diagnosed for errors by
connecting a NC contact, such
as a contactor or safety relay.

5-326

5-309

G JaydeyD




LOGIC

5-310

Type | Function Symbol Description Reference page
AND ] This function means logical
(AND) of multiple inputs.
& 5-327
OR This function means logical (OR)
of multiple inputs.
5-327
XOR This function means exclusive
logical (XOR) of multiple inputs.
' 5-328
c
i)
2 Self-hold This function means self-holding
2 Hold of an input.
c
-% Self-hold
5 _| function 5-328
Q.
o
o i
= Trigger
o
-
Muting Il This function adds a muting
Safety Mut function to connected safety
Input uting devices.
My function I 5-329
9 (00) (=) means the limit of muting time
is undefined.
Control start - Control This function adds an operation
Control confirmation function to the 5-330
Start ) .
. connected start input devices.
Two-hand Safety Input 1 This functioq means two-hand
control Two—hand control function.
ntrol . L . -331
@ @ T‘;‘;e e This function is applicable as >33
Safety Input 2 Type 1lIC according to ISO13851.
Safety output This function is for controlling the
Hold safety output
OSSD 5332
|: EDM
- C
> O
g%
S c
o= Safety output Hold This function is for controlling the
with timer ° safety output with an OFF delay
OS,SD timer.
with 5-335
[ Off delay
EDM




Input functions
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Dual channel direct opening input

This function is for connecting safety devices with dual channel direct opening action mechanisms,
such as an emergency stop switch or an interlock switch. As shown in Fig. 5-1, this function is
comprised of a dual channel input receive circuit (Xn, Xn+1), drive circuit (Tn, Tn+1), and function

output (In).

oot 'Safety device
R T

: \H : Th+1
N Ko+

Xn

Connects to

Fig. 5-1 Circuit for dual channel direct opening input functions

B

DualChannel
DirectOpening

Safety devices with direct opening mechanisms, such as emergency stop switches or interlock

switches.

Note. This cannot be connected to a safety light curtain or other safety solid state outputs.

Description of operation

The operation timing is described in Fig. 5-2.
m When safety check signals from 2 drive circuits are supplied to 2 receiving circuits, the output

is turned ON. (Ex. Emergency stop switch is released, the guard is closed.)

@ When safety check signal to either of the receiving circuits is turned OFF, the output is turned
OFF. (Ex. Emergency stop switch is released, the guard is opened.)

m If safety check signals are not correctly supplied to the receiving circuits, due to an error in
the safety device or input circuit, the output is turned OFF immediately. Status of any detected
error is reflected by the error LED, input LEDs and monitor output. (Ex. Fault in emergency

stop switch or interlock switch, or wiring error.)

1

(1]

1]

ON

" —

Input monitor error

,<_detect|on time : Max.0.5s

—>

OFF
ON

OFF

' Independent conditon

! change in one input

G JaydeyD

ON

OFF

' ProtectionI State after an input
| monitor error is detected.

Cance—
llation

ON

Ym(Monitor output)
OFF

. 1Hz pulse signal is output from
X corresponded monitor output.

|

Fig. 5-2 Operation timing of a dual channel direct opening input function

‘0.5

S

»
»

<

0.5s

5-311



LOGIC

5-312

Error detection function

Input monitoring and grounding detection

When an error is detected between dual channel inputs, the SafetyOne changes to the Protection

state and displays "1" on the error LED display. The conditions to be detected as input errors are

shown below.

e\When the input monitor error detection time (0.5s) is exceeded during 2 input conditions or do not
match (namely ON/OFF or OFF/ON).

eWhen there is an independent condition change at 1 of the inputs.

e\When the ON state input circuit has been grounded.

The input LEDs blink and the monitor output (Ym) outputs pulses (1Hz), to notify the operator of the
corresponding input. See Fig. 5-2.

Short circuit

When an input error, such as a short circuit, or circuit failure, is detected, the SafetyOne changes to
the Stop state and displays "2" on the error LED display.

The input LEDs blink and the monitor output (Ym) outputs pulses (1Hz), to notify the operator of the
corresponding input.

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Safety check signals (pulses signals) are transmitted from the drive circuits (Tn) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power for
connected devices.
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Dual channel dependent input

This function is for connecting safety devices with dual channel dependent action mechanisms,
such as an enabling switch. As shown in Fig. 5-3, this function is comprised of a dual channel input
receive circuit (Xn, Xn+1), a drive circuit (Tn, Tn+1), and a functional output (In). The difference from
dual channel direct opening input, is that the dependency of the 2 inputs is monitored with the dual
channel dependent input function, but the dependent time is infinite.

Safety device

. 1 n
™~ Tt
| Xn+1 ~L DualChannel

________ X T Dependent
n

Fig. 5-3 Circuit for dual channel dependent input function

In

Connects to

Safety devices with a direct opening mechanism, such as emergency stop switches or interlock
switches.
Safety devices with a contact dependent mechanism, such as an enabling switch.

Note. This cannot be connected to a safety light curtain or any other safety solid state outputs.

Description of operation

The operation timing is described in Fig. 5-4.

m When safety check signals from 2 drive circuits are correctly supplied to 2 input receiving
circuits, the output is turned ON. (Ex. Guard is closed.)

@ When the safety check signal to either of the receiving circuits is turned OFF, the output is
turned OFF. (Ex. Guard is opened.)

m If safety check signals are not supplied correctly to the receiving circuits, due to an error in
the safety device or input circuit, the output is turned OFF immediately. Status of a detected
error is displayed by the error LED, input LEDs and monitoring output. (Ex. Fault in Interlock

switch or wiring error)
(1] (1] [l

S,

ON

Input monitor error
X, —» detection time: c0s
OFF i 11 : Q
ON i ' Independent conditon 3
' change in one input %
Ko L R
OFF 1]

ON Cance-

' ProtectioﬂI State after an input
llation

| monitor error is detected.
1

OFF 1|
ON

Ym(Monitor output)
OFF

Fig. 5-4 Operation timing of a dual channel dependent input function

: 1Hz pulse signal is output from
: corresponded monitor output.

3_
S
\

1w
o
5t
<
(o)
(=]
0]
[¢]
>
[
=}
(']
[¢]
1]
o
o

0.5s [ 0.5s
<+—P|4—>

«»
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5-314

Error detection function

Input monitoring

When an error is detected between dual channel inputs, the SafetyOne changes to the Protection
state and displays "1" on the error LED display. The condition to be detected as an input error is
shown below.

e\When there is an independent condition change of 1 of the inputs

The input LEDs blink and the monitoring output (Ym) outputs pulses (1 Hz), to notify the operator of
the corresponding input. See Fig. 5-4.

Note. The dependency of the 2 inputs is monitored with the dual channel dependent input function,
but the dependent time is infinite.

Short circuit

When an input error, such as a short circuit or circuit failure, is detected, the SafetyOne changes to
the Stop state and displays "2" on the error LED display.

The input LEDs blink and the monitoring output (Ym) outputs pulses (1 Hz), to notify the operator of
the corresponding input.

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Safety check signals (pulses signals) are supplied from the drive circuits (Tn) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power for
connected devices.
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Dual channel NO/NC input

This function is for connecting safety devices with dual channel NO/NC mechanisms, such as a
non-contact interlock switch or an interlock switch . As shown in Fig. 5-5, this function is comprised
of a dual channel input receiving circuit (Xn, Xn+1), @ drive circuit (Tn, Tn+1), and a functional output
(In). Because safety devices comprised of NO and NC contacts are connected, during normal
operation, 1 of the dual channel inputs is ON while the other is OFF.

Safety device

P g Tn In
: : : Tn+l
| \|' | Xoed __~L DualChannel
pepp—— = ™ NONNC

Xn

Fig. 5-5 Circuit for dual channel NO/NC input function

Connects to
Safety devices with NO/NC contacts, such as non-contact interlock switches or interlock switches.

Note. This cannot be connected to a safety light curtain or any other safety solid state output.

Description of operation
The operation timing is described in Fig. 5-6.

m When a safety check signal from 1 of the 2 drive circuits (Tn+1) is supplied to the
corresponding receiving circuit (Xn+1) and the other receiving circuit (Xn) is OFF, the output is
turned ON. (Ex. Guard is closed.)

@When a safety check signal from 1 of the 2 drive circuits (Tn) is supplied to the corresponding
receiving circuit (Xn), and the other receiving circuit (Xn+1) is OFF, the output is turned OFF.
(Ex. Guard is opened.)

m If safety check signals are not supplied correctly to the receiving circuits, due to an error in
the safety device or input circuit, the output is turned OFF immediately. Status of any
detected error is displayed on the error LED, input LEDs and monitoring output. (Ex. Fault in
the non-contact Interlock switch or wirring error)

[1]

W [

1 1
1 1
| 1

. I
i Input monitor

ON ! .
J:l , error detection
X, . }ime :Max.0.5s
OFF I ’

-+ =

Independent conditon Independent conditon

1 1
ON . . ' z ;
: change in one input ! change in one irput
o : !
OFF
ON ! X | SafetyOne changes to ' ' ' SafetyOne '
| . . 1 1 changes to !
, Protection State after an input Cancet \ > \ Cance—
I | monitor error is detected. ! llation  Protection State | llation
OFF I , after an input
1
1
1
1

1
1 1 1 . .
1 THz pulse signal is output from | monitor error is
| corresponded monitor output. | ; detected.

ON
Ym(Monitor output) ﬂ 4‘
OFF

0.5s [ 0.5s 0.5s | 0.5s
—»(4—p <+ 4>

{k

Fig. 5-6 Operation timing of a dual channel NO/NC input function
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Error detection function

Input monitoring and grounding detection

When an error is detected between the dual channel inputs, the SafetyOne changes to the

Protection state and displays "1" on the error LED display. The conditions to be detected as input

errors are shown below.

e\When an input monitoring error detection time (0.5 s) is exceeded during the 2 input conditions
are the same condition (namely ON/ON or OFF/OFF).

e\When there is an independent condition change of 1 of the inputs.

e\When the ON state input circuit has been grounded.

The input LEDs blink and the monitoring output (Ym) sends pulses (1Hz), to notify the operator of
the corresponding input. See Fig. 5-6.

Short circuit

When an input error, such as short circuit or circuit failure, is detected, the SafetyOne changes to
the Stop state and displays "2" on the error LED display.

The input LEDs blink and the monitoring output (Ym) sends pulses (1Hz), to notify the operator of
the corresponding input.

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Safety check signals (pulses signals) are supplied from the drive circuits (Tn) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power for
connected devices.
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Dual channel safety input

This function is for connecting a safety device with a dual channel solid state output (PNP output),
such as a safety light curtain or a safety laser scanner, or a safety device with contacts such as an
emergency stop switch or an interlock switch. As shown in Fig. 5-7, this function is comprised of a
dual channel receive circuit (Xn, Xn+1) and a functional output (In). Use safety devices with
diagnostic functions or prevent the short circuit of an input circuit, because the drive circuit is not
used for this function.

-For safety device with dual channel solid state output (PNP out put)
Safety device

| | Xn (7 In

V+ |
! ! Dual Channel Safety

V- 1 1 Xn+1

E— :

-For safety device With coRtacts

V+ I_S_%f?_tY_d_?V'C‘? Xn

V+ : \:'\L | Xn+1 | Dual Channel Safety
Y

-

Fig. 5-7 Circuit for dual channel safety input function

Connects to

Safety devices with dual channel solid state outputs (PNP output), such as a safety light curtains or
a safety laser scanners, and safety devices with contacts such as emergency stop switches or
interlock switches.

Safety performance depends on used safety devices when connecting mechanical contact devices,
such as emergency stop switches or interlock switches.

Note. Solid state output devices with sink outputs (NPN output) cannot be connected.

Description of operation

The operation timing is described in Fig. 5-8.

m When the dual channel safety check signals from the safety device are correctly supplied to
the 2 input receiving circuits, the output is turned ON. (Ex. Safety light curtain is not shaded.)

@ When the safety check signal to either of the receiving circuits is turned OFF, the output is
turned OFF immediately. (Ex. Safety light curtain is shaded.)

@] If safety check signals are not supplied correctly to the input receiving circuits, due to an error
in the safety device or input circuit, the output is turned OFF immediately. Status of the
detected error is displayed by the error LED, input LEDs and monitor output. (Ex. Fault in
the light curtain or wiring error)
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Fig. 5-8 Operation timing of a dual channel safety input function

Error detection function

Input monitoring and grounding detection

When an error is detected between the dual channel inputs, the SafetyOne changes to the

Protection state and displays "1" on the error LED display. The conditions to be detected as input

errors are shown below.

e\When an input monitoring error detection time (0.1s) is exceeded during the 2 input conditions
and they do not match (namely ON/OFF or OFF/ON).

eWhen there is an independent condition change of 1 of the inputs.

eThe input circuit of the ON state has gone to ground.

The input LEDs blink and the monitor output (Ym) supplies pulses (1Hz), to notify the operator of
the corresponding input. See Fig. 5-8.

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Note. Drive circuit corresponding to the dual channel safety input (Tn, Tn+1) is always OFF.
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Mode select input

This function is for connecting devices with a mode select function, such as a selector switch.
As shown in Fig. 5-9, this function is comprised of 2 input receiving circuits (Xn, Xn+1), 1 drive circuit
(Tn), and a functional output (TEACH, AUTO).

Mode selector device

piainiinint ! e L TEACH
i ‘\O—'—: Xn I Mode AUTO

| | Xn+1 o— Select

1 Oo—+—

________ N J

Fig. 5-9 Circuit for mode select input function

Connects to
Mode selecting device such as a selector switch or a rotary switch

Note: This cannot be connected to a safety light curtain or any other safety solid state output.

Description of operation

The operation timing is described in Fig. 5-10.

When a safety check signal from the drive circuit (Tn) is supplied to 1 of the receiving circuits
(Xn+1), and the other receiving circuit (Xn) is OFF, the output “AUTO” is turned ON.

When a safety check signal from the drive circuit (Tn) is supplied to 1 of the receiving circuits
(Xn), and the other receive circuit (Xn+1) is OFF, the output “TEACH” is turned ON.

When both receiving circuits are OFF, both of outputs “TEACH” and “AUTO” are turned
OFF. (Ex. The selector switch is in the intermediate position.)

When both receiving circuits are ON, both of outputs “TEACH” and “AUTO” are turned OFF.
And if the input monitoring error detection time (0.5s) is exceeded during the time both
receiving circuits are ON, an input monitoring error is detected.

m If safety check signals are not supplied correctly to the receiving circuits due to an error in
the selected mode device or input circuit, the output is turned OFF immediately. Status of
the error is displayed by the error LED, input LEDs, and the monitoring output. (Ex. Fault
in selector switch or wiring error)

1 1 1 1 1 1 1
_ 1] 1 _ | r—o| 1 _ | —o| 1 -
:; (172 2 (172 2
1
1 1 1 1 1 1
ON \ 1 Input monitor error / i H
X, E _» iiigtection time:Max.0.5_s>E 54_ E 9
OFF ] 1 1 1 1 1 m
' 1 1 1 1 1 1 =3
ON I : ! @
| =
1 ! 1
X"” OFF ; : : e
: I I I I I I
ON | | 1 SafetyOne changes to
. . | Protection State after an input |Cance—
TEACH . . | monitor error is detected. llation
OFF i : : [ 1 : [
ON ' r . ' ' ' '
i 1 1 1 1
AUTO ! i i i i
OFF L v v v ;
E , , , 1Hz pulse signal is output from ,
' ! ! ! corresponded monitor output. '
ON

Ym(Monitor output)
OFF

0.5s | 0.5s
< <>

N
< »

Fig. 5-10 Operation timing of a mode select input function
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Error detection function

Input monitoring

When an error is detected at the inputs, the SafetyOne changes to the Protection state and

displays "1" on the error LED display. The condition to be detected as an input error is shown

below.

eWhen an input monitoring error detection time (0.5s) is exceeded while both of the 2 input
conditions are ON.

The input LEDs blink and the monitor output (Ym) outputs pulses (1Hz), to notify the operator of the
corresponding input. See Fig. 5-10.

Short circuit detection

When an input error, such as a short circuit, or a circuit failure, is detected, the SafetyOne changes
to the Stop state and display "2" on the error LED display.

The input LEDs blink and the monitor output (Ym) outputs pulses (1Hz), to notify the operator of the
corresponding input.

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Safety check signals (pulses signals) are supplied from the drive circuits (Tn) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power for
connected devices.

Note. Drive circuit “Tn+1” is always OFF.



LOGIC

Mode select input Il

This function is for connecting devices with a mode select function, such as a selector switch. In
case of switching the input is performed within 3 s, the function output is kept at previous state.

As shown in Fig. 5-11, this function is comprised of 2 input receiving circuits (Xn, Xn+1), 1 drive
circuit (Tn), and functional output (TEACH, AUTO).

Mode selector device

ikt : Tn . | TEACH

| ] Mode

| l\@.—x " Selea |AUTO
: : Xn+1 o I

: O—+—

[Epp ! N J

Fig. 5-11 Circuit for mode select input Il function

Connects to
Mode selecting device such as a selector switch or a rotary switch

Note. This cannot be connected to a safety light curtain or any other safety solid state output.

Description of operation

The operation timing is described in Fig. 5-12.

When a safety check signal from the drive circuit (Tn) is supplied to 1 of the receiving circuits
(Xn+1), and the other receiving circuit (Xn) is OFF, the output “AUTO” is turned ON. The
output “AUTO” is kept ON state within input switching time (3s: the time from receiving
circuit (Xn+1) is turned OFF to receiving circuit (Xn) is turned ON).

When a safety check signal from the drive circuit (Tn) is supplied to 1 of the receiving circuits
(Xn), and the other receive circuit (Xn+1) is OFF, the output “TEACH” is turned ON. The
output “TEACH” is kept ON state within input switching time (3s: the time from receiving
circuit (Xn) is turned OFF to receiving circuit (Xn+1) is turned ON).

When both receiving circuits are OFF over the input switching time (3s), both of outputs
“TEACH” and “AUTO” are turned OFF. (Ex. The selector switch is in the intermediate
position.)

[l1-2] When both receiving circuits are ON, both of outputs “TEACH” and “AUTO” are turned OFF.
And if the input monitoring error detection time (0.5s) is exceeded during the time both
receiving circuits are ON, an input monitoring error is detected.

m If safety check signals are not supplied correctly to the receiving circuits due to an error in
the selected mode device or input circuit, the output is turned OFF immediately. Status of
the error is displayed by the error LED, input LEDs, and the monitoring output. (Ex. Fault
in selector switch or wiring error)
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Fig. 5-12 Operation timing of a mode select input Il function

Error detection function

Input monitoring

When an error is detected at the inputs, the SafetyOne changes to the Protection state and

displays "1" on the error LED display. The condition to be detected as an input error is shown

below.

e\When an input monitoring error detection time (0.5s) is exceeded while both of the 2 input
conditions are ON.

The input LEDs blink and the monitor output (Ym) outputs pulses (1Hz), to notify the operator of the
corresponding input. See Fig. 5-12.

Short circuit detection

When an input error, such as a short circuit, or a circuit failure, is detected, the SafetyOne changes
to the Stop state and display "2" on the error LED display.

The input LEDs blink and the monitor output (Ym) outputs pulses (1Hz), to notify the operator of the
corresponding input.

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Safety check signals (pulses signals) are supplied from the drive circuits (Tn) to diagnose
connected safety devices and input circuits. Safety check signals can not be used as a power for
connected devices.

Note. Drive circuit “Tn+1” is always OFF.



LOGIC

Muting input

This function is for connecting a muting sensor with a solid state output (PNP output) or a
mechanical contact device such as a limit switch. As shown in Fig. 5-13, this function is comprised
of 2 input receiving circuits (Xn) and one functional output (Mln).

+ For muting sensors with a solid state output (PNP)

Input device
V+ 1ToTTToo ]
V- E ; Xn [~
Iy 5 ] Ml
V+ TS ! Muting input -
v X
JE—| T
N ' -
- For a mechanical contact device
Input device
V+ T 1
T Xn

Min

! Muting input
Xn+1

________

Fig. 5-13 Circuit for muting input function

Connects to

Through-beam dark ON photoelectric switches with 3-wire PNP open collector outputs
Normally open proximity sensors with 3-wire PNP open collector output

Do not use the muting input as a safety input.

Description of operation

The operation timing is described in Fig. 5-14.

Iﬂ When the 2 output signals from the muting input devices, such as muting sensor, are
correctly connected to the 2 receiving circuits, the output is turned ON. (Ex. Sensor detects
objects.)

IE] When the input signal to either of receiving circuits is turned OFF, the output is turned OFF.
(Ex. Sensor object detection is canceled.)

@] If safety check signals are not correctly supplied to the receiving circuit due to an error in the
sensor device or input circuit, the output is turned OFF immediately. Status of the detected
error is displayed by the error LED, input LEDs, and monitoring output. (Ex. Fault in sensor
or wiring error)
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Fig. 5-14 Operation timing of the muting input function

Error detection function

Input monitoring and grounding detection

When an error is detected at the inputs, the SafetyOne changes to the Protection state and

displays "1" on the error LED display. The conditions to be detected as an input error are shown

below.

e\When the input monitor error detection time (3s) is exceeded during the 2 input conditions and
they do not match (namely ON/OFF or OFF/ON).

e\When there is an independent condition change of the 1 of the input.

e\When the ON state of the input goes to the ground state.

The input LEDs blink and the monitoring output (Ym) send pulses (1Hz), to notify the operator of the
corresponding input. See Fig. 5-14

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Note. Drive circuit corresponding to muting input (Tn, Tn+1) is always OFF.
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nitor input

This function is for connecting a switch (mechanical contact device) or sensor with a solid state
output (PNP output) as a start input. As shown in Fig. 5-15, this function is comprised of 1 receiving
circuit (Xn) and 1 functional output (In).

- For mechanical contact device

Input device

________

T L Xn_ [ Single Channel In
bo-----d ' L Monitor

- For input device with solid state output (PNP)

Input device

V- 'J:[E i Xn ( Single Channel In
15 ey ' k Monitor

Fig. 5-15 Circuit for monitor input function

Connects to
Input device such as a mechanical contact switch, a photoelectric switch, or a proximity switch

Do not use the monitor input as a safety input. When there is a failure in the SafetyOne or
peripheral devices, the safety system will not function properly as intended.

Description of operation

Operation timing is described in Fig. 5-16.

When the output signals from the start input device are correctly supplied to the receiving circuit,
the output (In) turns ON.

note 1) This time is part of the Reaction time which is shown at
“Electrical conditions” in General specifications.

Fig. 5-16 Operation timing of the monitor input

Error detection function

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.
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External device monitoring input

This function is for monitoring external devices controlled by the SafetyOne. External devices can
be diagnosed for errors by connecting a NC contact, such as a contactor or a safety relay. As
shown in Fig. 5-17, this function is comprised of an input receiving circuit (Xn), drive circuit (Tn), and
functional output.

External device Tn(~

External Device
EDM Monitor

Xn

Fig. 5-17 Circuit for external device monitor input function

Connects to
NC contact on devices such as a contactor, safety relay, or other devices equipped with forced
guided mechanisms

Note. Solid state output devices cannot be connected.

Description of operation

m When a safety check signal from the drive circuit is supplied correctly to the receiving circuit,
the output is turned ON. (Ex. External device is turned OFF.)

@ When safety check signal input to the receiving circuit is turned OFF, the output is turned OFF.
(Ex. External device is turned ON.)

m If the safety check signal is not supplied correctly to the receiving circuit due to an error in an
external device or input circuit, the output is turned OFF immediately. Status of the detected
error is displayed on error LED, input LED, and monitor output. (Ex. Fault in external device
or wiring error)

Error detection function

Noise detection filter

The SafetyOne is tested acording to IEC/EN 61000-6-2, however in the case when the SafetyOne
is used in an environment with severe noise, the SafetyOne changes to the Stop state and displays
"9" on the error LED display.

Note. Refer to “Safety output without timer” or to “Safety output with timer” for details of EDM input
monitoring.
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LOGIC FUNCTION

AND

As shown in Fig. 5-18 and 5-19, this function reflects the results of a logic (AND) function
processing for multiple inputs (In) in the function output (On).

On

T &

Fig. 5-18 AND function circuit

on

I
1 off

on

L

off

on

1" off

on

0
" off

Fig. 5-19 Operation timing of the AND function

OR

As shown in Fig. 5-20 and 5-21, this function reflects the results of a logic (OR) function processing
for multiple inputs (In) in the function output (On).

Fig. 5-20 OR function circuit
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1 1 \ \
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Fig. 5-21 Operation timing of the OR function
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XOR

As shown in Fig. 5-22 and 5-23, this function reflects the results of an exclusive logic (XOR)
function processing for multiple inputs (In) in the function output (On).

|:2 ' 0,

Fig. 5-22 XOR function circuit

ON

' OFF
ON

1
2 OFF
ON

1
" OFF
ON

O oFF

Fig. 5-23 Operation timing of XOR function
Self-hold

As shown in Fig. 5-24 and 5-25, this function is comprised of a hold input (IHn), a trigger input (ITn),
and a functional output (On), and reflects the results of self-holding processing by the hold input
and trigger input in the output.

|Hn ___| Hold On
Self-hold
function

ITh —
Trigger

Fig. 5-24 Self-holding function circuit

ON
H

" OFF .
ON

I
" OFF

ON

S oFF

Fig. 5-25 Operation timing of the self-holding function

Note. When the SafetyOne changes to the Configuration, Protection, or Stop state, the self-holding
function is canceled.
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Muting Il

This function adds muting to connected safety devices.
As shown in Fig. 5-26, this function is comprised of a safety input (In), a muting input (IMn), and a
functional output (On). The output of the muting input function is connected to the muting input

(IMn).
I =] safety ) o,
Input Muting
. functionIl
Mn — Muting

(c0)

Fig. 5-26 Muting Il function circuit

Description of operation
The timing is described in Fig. 5-27.
]ﬂ When the muting input is turned ON while the safety input is ON, the OFF status of the safety
input is suspended, and the output remains ON.
|E|When the muting input is turned OFF, muting is canceled and the ON/OFF status of the safety
input is shown by the output.
IE] If muting is not used under the correct conditions, the muting function is disabled and the
ON/OFF status of the safety input is shown by the output.

] ]

ON

OFF
ON

OFF
ON

OFF
ON

Y (Muting lamp output)
OFF

Fig. 5-27 Operation timing of the muting function
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Error detection function

Muting monitor

When of the following condition is satisfied, the SafetyOne disables the muting function.
e\When the safety device to be muted is OFF

When the muting input is turned ON while the safety input to be muted is OFF, the muting function
is disabled.

Note. lamp outputs (Y17, Y20) have diagnostic functions of wire breaking or no connection of an

indicator in logic 11d. When wire breaking or no connection of an indicator, the SafetyOne
changes to the Stop state and displays "5" in the error LED display.
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Control start

This function confirms operation of the connected start input device. As shown in Fig.5-28, this
function is comprised of a functional input (In) and a functional output (On).

The start input (In) ON operation is monitored to determine whether it is performed within the
designated control time (0.1 sto 5 s).

Control |©On
In {Control Start}

Fig. 5-28 Control start function circuit

Description of operation

The operation timing is described in Fig. 5-29.

]ﬂ If the input turns ON within the designated control time (0.1 s to 5 s), the output turns ON until
the connected self-holding function or another trigger input turns ON. (The function output
turns OFF after the other trigger input turns ON.)

IE If the input does not turn ON within the designated control time (0.1 s to 5 s) (If the function
input turns on before 0.1 s or after 5 s), the output does not turn ON.

5s 1 : :
> .
' 0.1s | v P01s 1 5s |
‘--» po “--»
ON Control time X E Control time
L :0.1s~5s : ' :0.1s~5s
OFF - [
ON ! A
o | 1N -
OFF - f| N

Fig. 5-29 Operation timing of the control start function
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Two hand control

This function adds a two hand control function to the connected the safety device. As shown in
Fig.5-30, this function is comprised of 2 safety inputs (In, In+1) and a functional output (On). The
function outputs of dual channel NO/NC output are connected to safety inputs (In, In+1) of this
function.

Safety Input 1

Two~hand
@ @ control On
I+ — Type IIC
Safety Input 2

n —_—

Fig. 5-30 Two hand control function circuit

Description of operation

The operation timing is described in Fig. 5-31.
]ﬂ If the both of safety inputs turn ON, function output turns ON.
IE If the one of safety outputs turns, function output turns OFF.
(1) The input status of both of safety inputs are different over the input monitoring error detection
time (0.5s), function output kept at OFF state.
(2) The one of inputs change the state independently on another input, function output kept at

OFF state.
\ 1 1 1 1
E ORI IO E I T
| 1 1 1 1
ON : - i ' '
@ Input monitor error Over 0.5s '
- . . 1
oFF _» H@tectloln time : Max.0.5s » ©) > !
' E E ! @ Independent conditon E
: ! ! ! change in one input !
ON ' i : ;
OFF . , . i !
ON ' ' — ’~
OFF

Fig. 5-31 Operation timing of the two hand control function
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Output function

Safety output (without timer)

This function is for controlling the safety output without OFF delay timer.

As shown in Fig. 5-32, this function is comprised of a hold input (On), an EDM input (In), and a
safety output (Yn). The function output of this external device monitoring input function is
connected to the EDM input (In).

On—| Hold Ex. Contactor, safety relay

OSSD

In —[ EDM

Fig. 5-32 Safety output function circuit

Connects to

Equipment with force guided mechanisms, such as, contactors, safety relays.
Input of safety PLC, or other safety controllers.

Description of operation

The operation timing is described in Fig. 5-33 and 5-34.

m When hold input is turned ON, the safety output is turned ON after confirmation that the EDM
input is ON.

@When hold input is turned OFF, the safety output is turned OFF.

m If the EDM input is not applied correctly (ON state of EDM input is not detected during EDM
monitoring time (1s) after hold input is turned ON, ON state of EDM input is not detected
during EDM monitoring time (1s) after safety output turns OFF, or ON state of EDM input is
not detected during EDM monitoring time (1s) after EDM input turns OFF due to the error
during safety output is OFF state), the SafetyOne changes to the Protection state, and
indicates “1” on the error LED without turning ON the safety output. (See Fig. 5-34.)
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Fig.5-33 Operation timing of the safety output with timer function
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Fig. 5-34 Operation timing when EDM input error occurs
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5-334

Error detection function

EDM input monitoring

When the following condition is satisfied, the SafetyOne changes to the Protection state and
displays "1" in the error LED display.

(1) When the EDM input does not turn ON within the EDM monitoring time (1 s) after the hold input
turns ON.

(2) When the EDM input does not turn ON within the EDM monitoring time (1s) after safety output
turns OFF.

(3) When the EDM input does not turn ON within the EDM monitoring time (1s) after EDM input
turns OFF during safety output is OFF state.

The input LEDs (Ym) blink transmits pulses, to notify the operator of the corresponding EDM input

(In).

Short circuit and grounding detection

When an output error, such as short circuit, grounding or circuit failure, is detected, the SafetyOne
changes to the Stop state and displays "4" on the error LED display.

The output LEDs blink and the monitor output outputs pulses (1Hz), to notify the operator of the
corresponding output.

Note. OFF check signals are outputted at a fixed interval while the safety output is ON for checking
the OFF function of the output circuit. Refer to "Chapter 2 PRODUCT SPECIFICATION" for
details.
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Safety output with timer

This function is for controlling the safety output with OFF delay timer.

As shown in Fig. 5-35, this function is comprised of a hold input (On), an EDM input (I»), and a
safety output (Yn). The function output of this external device monitoring input function is
connected to the EDM input (In).

Hold
On— | OSSD
with
In { OFF delay
EDM

Fig. 5-35 Safety output with timer function circuit

Connects to

Equipment with force guided mechanisms, such as, contactors, safety relays.
Input of safety PLC, or other safety controllers.

Description of operation

The operation timing is described in Fig. 5-36 and 5-37.

]ﬂ When hold input is turned ON, the safety output is turned ON after confirmation that the EDM
input is ON.

|E|When hold input is turned OFF, the safety output is turned OFF.

IE] When the OFF-delay timer is set, after the hold input is turned OFF, the safety output is
turned OFF after the set time of the OFF-delay timer. However, the monitor outputs for
safety outputs are turned OFF immediately after the hold input is turned OFF regardless of
the set time of the OFF-delay timer.

If the EDM input is not applied correctly (ON state of EDM input is not detected during EDM
monitoring time (1s) after hold input is turned ON, ON state of EDM input is not detected
during EDM monitoring time (1s) after safety output turns OFF, or ON state of EDM input is
not detected during EDM monitoring time (1s) after EDM input turns OFF due to the error
during safety output is OFF state), the SafetyOne changes to the Protection state, and
indicates “1” on the error LED without turning ON the safety output. (See Fig. 5-37.)
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Fig. 5-37 Operation timing when EDM input error occurs
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Error detection function

EDM input monitoring

When the following condition is satisfied, the SafetyOne changes to the Protection state and
displays "1" in the error LED display.

(1) When the EDM input does not turn ON within the EDM monitoring time (1 s) after the hold input
turns ON.

(2) When the EDM input does not turn ON within the EDM monitoring time (1s) after safety output
turns OFF.

(3) When the EDM input does not turn ON within the EDM monitoring time (1s) after EDM input
turns OFF during safety output is OFF state.

The input LEDs (Ym) blink transmits pulses, to notify the operator of the corresponding EDM input

(In).

Short circuit and grounding detection

When an output error, such as short circuit, grounding or circuit failure, is detected, the SafetyOne
changes to the Stop state and displays "4" on the error LED display.

The output LEDs blink and the monitor output outputs pulses (1Hz), to notify the operator of the
corresponding output.

Note. OFF check signals are outputted at a fixed interval while the safety output is ON for checking
the OFF function of the output circuit. Refer to "Chapter 2 PRODUCT SPECIFICATION" for
details.
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Chapter6 TROUBLE SHOOTING

Error descriptions and troubleshooting

This chapter describes how to determine the cause of a failure or error that occurs with the

SafetyOne or connected device, and the measures to take to solve the problem.

The SafetyOne uses advanced diagnostic functions to detect any problems within the SafetyOne
and its peripheral devices, thereby ensuring safety performance of the entire system. You can
obtain information about a detected failure or error by using the error LED display, input LEDs,

and monitor outputs.

Error information from error LED display and monitor outputs

Error Monitor output Description Cause Possible solution
LED Y14 | Y15 | Y16
- OFF | OFF | ON | Normal operation - -
1 OFF | ON | OFF | Input monitor error 1. Fault in the 1. Check the
dual channel corresponding dual
input channel input device and
wiring.
2. Fault in the 2. Check the
muting input corresponding muting
input device and wiring.
3. Both inputs of | 3. Check the mode
the mode selecting device and
selector inputs wiring.
are ON
4. EDM input is 4. Check the
OFF corresponding external
device and wiring.
ON | OFF | OFF | Fault in safety input | 1. Broken or 1. Check safety input
2 wiring or safety input | shorted safety wiring.
circuit input wiring
2. Fault in safety | 2. Check operation the
input device safety input device.
ON | OFF | OFF | Fault in start input | 1. Shorted start 1. Check start input
3 wiring or start input | input wiring wiring.
circuit 2. Fault in start 2. Check operation of the
input device start input device.
ON | OFF | OFF | Fault in safety output | 1. Shorted safety | 1. Check safety output
4 wiring  or  safety | output wiring wiring.
output circuit 2. Fault in safety | 2. Check operation of
output device safety output device.
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ON | OFF | OFF | Muting lamp error | 1. Broken wire of | 1. Check functionality
5 (broken wire) muting lamp and wiring of the muting
(For logic 11d only) wiring lamp.
2. Broken wire of | 2. Check the operation of
Muting lamp the muting lamp.
ON | ON | OFF | Faultin power supply | 1. The voltage of | 1. Check voltage of
6 or internal power | the power supply | power supply to the
supply circuit to SafetyOne is SafetyOne.
not within the
allowable range.
ON | ON | OFF | Faultin power supply | 1. The voltage of | 1. Check voltage of
! or internal power | power supply to | power supply to
supply circuit SafetyOne is not | SafetyOne.
within the
allowable range.
ON | OFF | OFF | Internal circuit error 1. Internal failure | 1. Replace the
! of the SafetyOne | SafetyOne.
ON | OFF | OFF | Noise filter error 1. Noise 1. Check noise in
9 influences to the | surrounding
SafetyOne or environment.
input/output line.
OFF | ON | OFF | Changing to the |- -
C Configuration state

The state of the input LEDs and monitoring output varies depending upon the logic selected.
Refer to “Chapter 4 BASIC OPERATIONS” and to "Chapter 5 LOGIC" for details.
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APPENDIX

Minimum Distance

The minimum distance is the distance required to minimize the risk of contact with the hazard in
the danger zone.

Be sure to maintain a sufficient minimum distance while taking into consideration the stopping
time of the entire system, including the reaction time of the SafetyOne and the reaction time of
any connected devices. If sufficient minimum distance is not maintained, the machinery may not
be able to come to the sudden stop before a person meets a hazard, resulting in death or serious
injury.

Calculating the minimum distance when connecting a safety light curtain
m For ISO 13855-2002
You must take the following 5 points into consideration when determining the minimum distance.
1. Reaction time of the safety light curtain and SafetyOne
(The time it takes for the safety outputs of the SafetyOne are turned OFF after the safety light
curtain is shaded)
2. Stopping time of the machinery
(The time it takes for dangerous machinery operation to come to the stop after the safety
outputs of the SafetyOne are turned OFF)
3. Size of the minimum detectable object of the safety light curtain
4. Speed of the detected object entering the danger zone
5. Height of the maximum allowable optical axis of the safety light curtain

Parameters
S: Minimum distance (mm)
K: Speed of the detected object, arm or leg entering the danger zone (mm/s)
Tc: t1+t2

[tl: Reaction time of the SafetyOne (s) }

t2: Preset OFF-delay time of the SafetyOne (s)

T1: Reaction time of the safety light curtain (s)
T2: Maximum time from when the safety output of SafetyOne is turned OFF to when the hazard
is stopped (s)
C: Additional distance calculated from the minimum detectable object of the safety light curtain
(mm)
H: Height of the maximum allowable optical axis of the safety light curtain
B: Angle of the ground surface and the safety light curtain to the direction of entry
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Example in which the direction of entry is perpendicular to the safety light curtain

Protective g
Area Limit :

|

-

Pl

EEmmmE =y

S
—

LA X A R X E S A XXX

- When the size of the minimum detected object is 40 (mm) or smaller
Use the following formula to calculate the minimum distance.
S=Kx(Tc+T1+T2)+C

Tc=tl+1t2

If using the SafetyOne and a safety light curtain, the following parameters are used for the above
formula.

K = 2000 (mm/s)

t1 =0.04 (s)

t2=0(s), 0.1 (s),0.5(s),1(s), 2(s), 5(s), 15 (s), 30 (s)

T1 (s) (Check the specifications of the safety light curtain)

T2 (s) (Check the maximum time from when the safety output of the SafetyOne is turned OFF
when the hazard is stopped)

C = 8 x (Size of the minimum detectable object of the safety light curtain d (mm) — 14 (mm))

Under the above conditions, when the minimum distance (S) is less than 100 (mm), it becomes
100 (mm).

When the minimum distance (S) is greater than 500 (mm), calculate again with K = 1600 (mm/s).
When the result of the recalculation with K = 1600 (mm/s) is less than 500 (mm), it becomes 500
(mm).

- When the size of the minimum detected object is greater than 40 (mm)
Use the following formula to calculate the minimum distance.
S=Kx(Tc+T1+T2)+C

Tc=tl+t2

K = 1600 (mm/s)

t1 =0.04 (s)

t2=0(s), 0.1 (s), 0.5(s), 1 (s), 2(s), 5(s), 15 (s), 30 (s)

T1 (s) (Check the specifications of the safety light curtain.)

T2 (s) (Check the maximum time from when the safety output of the SafetyOne is turned OFF
when the hazard is stopped)

C =850 (mm)
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Example in which the direction of entry is horizontal to the safety light curtain

X

A mmmmE g

Use the following formula to calculate the minimum distance (distance to the farthest optical
axis).

S=Kx(Tc+T1+T2)+C

Tc=tl+1t2

C =(1200 - 0.4 x H)

K = 1600 (mm/s)

t1=0.04 (s)

t2=0(s), 0.1 (s),0.5(s),1(s), 2(s), 5(s), 15 (s), 30 (s)

T1(s) (Check the specifications of the safety light curtain.)

T2(s) (Check the maximum time from when the safety output of the SafetyOne is turned OFF
when the hazard is stopped)

C = (1200 — 0.4 x Height of the optical axis H (mm)) (However, C =850 (mm))

The height of the maximum allowable optical axis (H) must be within a range of
15 (d - 50 (mm)) < H < 1000 (mm) .

Futhermore, when the valus of H calculated using H= 15 (d — 50 ) is H = 300 (mm), there is an
unexpected proximity risk in where objects can not be detected below the detection zone. This
must be taken into consideration for a risk assessment.
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Example in which the direction of entry is at an angle to the safety light curtain

Protective
Area Limit

Emmmm ey

N
Danger Zone‘

The angle of entry is set within a range of 5°< 8 < 85°.

At B > 30°, the direction of entry is calculated as being perpendicular.
At B < 30°, the direction of entry is calculated as being horizontal.

The minimum distance is the distance to the farthest optical axis, and the height of the optical
axis is calculated using < 1000 (mm)
The height of the lowest optical axis is calculated using H=15 (d —50) (mm) .
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m For ANSI B11.19

Use the following formula to calculate the minimum distance.
S=Kx(Ts+Tc+Tr+Thm) + Dpf

Tr=t1+t2+T1

Parameters
S: Minimum distance (mm)
K: Speed of the detected object or arm or leg entering the danger zone (mm/s)
However, the speed of entry K is not defined by ANSI B11.19.
Take into consideration various factors such as the physical ability of the operator.
The OSHA recommended value is K = 63 (inch/s) = 1600 (mm/s)
Ts: Machinery stopping time (s) as calculated from the last control elements (air valves, etc.) to
come to a stop
Tc: Maximum reaction time (s) of the machine control circuit required for operating the machine
brake
Trtl+1t2+T1(s)
t1: Reaction time of the SafetyOne (s)
t2: Preset OFF-delay time of the SafetyOne (s)
T1: Reaction time of the safety light curtain (s)
Tbm: Additional stop time allowed by the brake monitor (s)
If the machinery is equipped with a brake monitor, the following formula applies.
Tbm=Ta—-(Ts+Tc)
Ta: Brake monitor set time (s)
(If the machinery is not equipped with brake monitor, it is recommended that 20% or more
of (Ts+Tc) become an additional stop time.)
Dpf: Additional distance calculated from the minimum detected object of the safety light curtain
(mm)
Dpf=3.4 x (d—-0.275) (inch)
=34 x(d=7) (mm)
However, Dpf cannot be 0 or less.

In case of using the SafetyOne and a safety light curtain, the following parameter is used for the
above formula.
K =63 (inch/s) = 1600 (mm/s)
Tr=t1+1t2+T1(s)
t1 =0.04 (s)
t2=0¢(s), 0.1 (s),0.5(s),1(s), 2(s), 5(s), 15 (s), 30 (s)
T1 (s) (Check the specifications of the safety light curtain.)
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Maintenance and Inspection

To ensure safety, use the SafetyOne after performing inspections described below and confirming that
the entire safety system incorporating the SafetyOne is operating normally.
The following checklist contains only the minimum items for use of the SafetyOne. Depending on the
machinery on which the SafetyOne is installed and the regulations that apply in the country or region
where the SafetyOne is used, additional inspection items may be required.

Note. Record and store inspection results.
Note. Perform inspections with a clear understanding of the operations of the SafetyOne and the
machine on which it is used.

Daily inspection
Before beginning operations, check the following items.

Inspection items Check

Check that the power supply of the SafetyOne is OFF.

Check that the power supply of the machine being controlled by the safety output of
the SafetyOne is OFF.

Before turning ON the power supply of the SafetyOne, make sure that no person is
in the danger zone.

Check that there is no damage on the input devices and wiring.

Operate the connected safety devices, and check that they are operating
normally.(Ex. Press the emergency stop switch, shade the light curtain)

Periodic inspection
Every testing interval and after changing the settings of the machinery, check the following items.

Inspection items Check

Check that unintended changes are not introduced into the safety system.

Check that the safety system incorporating the SafetyOne operates as expected.

Check that the SafetyOne is installed securely. Check that the DIN rail hooks has
not come off and that the DIN rails and end clip screws are not loose.

Check that the connectors and the wiring are not loose.

Check that the protective cover is on the SafetyOne to prevent changes to the logic

or OFF-delay timer setting by anyone other than the safety responsible person.




Type number

Item

Type number

Module

FS1A-C11S

Accessories

APPENDIX

Item Type number Quantity
Input connector FS9Z-CNO1 1
Output connector FS9Z-CNO02 1
Configurationtool | —memememeee- 1
Marking tie FS9Z-MTO1 3
Instruction sheet B-1216 / B-1217 1 for each
(English/Japanese)

Options (sold separately)
Item Type number Quantity
Input connector FS9Z-CNO1 1
Output connector FS9Z-CNO02 1
Marking tie FS9Z-MT01PN10 10
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DECLARATION OF CONFORMITY

Identification of the Product : Safety Controller

Name and address of Manufacturer Name and address of the authorized representative :
IDEC CORPORATION APEM SAS

2-6-64 Nishimiyahara, Yodogawa-Ku, 55,Avenue Edouard Herriot BP1, 82303 Caussade Cedex,
Osaka 532-0004 Japan France

This declaration of conformity is issued under the sole responsibility of the manufacturer.

Object of the declaration : Series Name — FS1A Series
Model No. — FS1A-C11S

The object of the declaration described above is in conformity with the relevant EU harmonization

legislation :

2006/42/EC Machinery Directive

2014/30/EU Electromagnetic Compatibility Directive

2011/65/EU Restriction of the use of certain hazardous substances

(RoHS) Directive

Applied Union harmonized legislation and references to the relevant harmonization standards
used or references the other technical specifications in relation to which conformity is declared.
EN ISO 13849-1:2015

EN 61131-2:2007

IEC 62061:2005/A2:2015 / EN 62061:2005/A2:2015

IEC 61000-6-2:2005 / EN 61000-6-2:2005

IEC 61000-6-4:2006/A1:2010 / EN 61000-6-4:2007/A1:2011

EN 50581:2012

Reference Standards:
IEC 61508:2010 Part 1to 4
IEC 61326-3-1:2017 / EN 61326-3-1:2017

Where applicable, the notified body

Additional Information :
TUV SUD Product Service GmbH Zertifizierstellen (NB No.0123)
Ridlerstrasse 65, 80339 MUNCHEN, Germany
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