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Safety Precautions

Safety Precautions

e Carefully read this manual to ensure correct operation before starting installation, wiring, operation, maintenance, and inspection of
the FS1B-C31S (FS1B).
¢ |n this manual, safety precautions are categorized in order of importance from Warning and Caution:

as follows:
A WARNING | Warning notices are used to emphasize that improper operation may cause severe personal injury or death.
A CAUTION | Caution notices are used where inattention might cause personal injury or damage to equipment.

/\ WARNING

e Do not disassemble, repair, or modify the FS1B, otherwise the safety performance of the FS1B are impaired.

¢ Turn off the power to the FS1B before installation, removal, wiring, maintenance, or inspection of the FS1B. Failure to turn
power off may cause electrical shocks or fire hazard.

e Before operating the FS1B, read the instruction sheet and the user’s manual carefully, and ensure that the environment
conforms to the requirements of the FS1B specifications. If the FS1B is operated in an environment that exceeds the
specifications, the safety characteristics of the FS1B are impaired.

¢ The installation, wiring, configuration and operation of the FS1B must be performed by” Safety responsible persons” only.
Safety responsible persons are personnel who have necessary qualifications authorizing them to perform designing, installation,
operation, maintenance, and disposal of the FS1B. Persons without technical expertise of safety products must not use the
FS1B. Also, install the unit in a locked control panel so that no one other than Safety responsible persons can perform wiring
or change settings.

¢ Due to the self-diagnostic function of the FS1B, reconnect the power of the FS1B at appropriate intervals to maintain the
safety performance of the FS1B. (At least once every 24 hours)

¢ |nstall the FS1B according to the instruction sheet and this manual. Improper installation may cause failure of the FS1B.

¢ Do not use the monitor outputs or solenoid/lamp outputs as safety outputs. Failure of the FS1B or peripheral components
may impair the safety performance of the system.

¢ To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating only
with the reset input of FS1B. (for example, provide a start switch, etc.)

e Ensure to install the reset switch outside the hazardous area, from where the operator of the reset switch can confirm that no
one is inside the hazardous area, when starting the operation of safety system.

e Do not use the reset inputs and the external device monitor inputs as safety inputs. Failure of the FS1B or peripheral
components may impair the safety performance of the system.

¢ Use the FS1B in compliance with laws and regulations of the country or region where the FS1B is used.

® Use safety inputs and safety outputs in circuit configurations which conform to safety requirements and applications.

e To prevent loss of safety function due to short circuit to other wires, wire properly so that the safety outputs do not touch the
other wires accidentally or unintentionally. The wires shall be protected or separated according to the relevant standards (for
example, ISO13849-2).

e Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components
connected to the FS1B.

e The FS1B is not capable of monitoring the speed of hazardous sources or preventing(detecting)the release of chips from
workpieces. If necessary, take additional safety measure in the system to reduce risk.

e \When using logic that includes mode select inputs, the operating mode set by the system should be displayed for the operator
to verify the operating mode of the system. (for example, the monitor output of the product is taken into the system, information
on the system operation mode is processed as a safety parameter, and the result of the setting is displayed on the display.)

e Safety performance is evaluated on a system-wide basis. Please check thoroughly before use.

® Use a power supply that meets the following required specifications completely:

- Conforms to the power supply rating of the FS1B.

- Complies with the SELV/ PELV circuit specified by IEC60364-4-41 etc..

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

- 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.

¢ In the case of setting a new configuration or modifying a configuration, check each input and output function.

e Separate the FS1B from equipment and wiring that does not meet the requirements for a class 2 circuit.
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Safety Precautions

/\ CAUTION

e The FS1B is designed for installation within a control panel. Do not install the FS1B outside a control panel.

¢ Install the FS1B in a control panel of IP54 or higher.

e |nstall the FS1B in environments described in the instruction sheet and this manual. If the FS1B is used in places where the
FS1B is subjected to high temperature, high humidity, condensation, corrosive gases, excessive vibrations, or excessive
shocks, failure such as electrical shocks, fire hazard, or malfunction may result.

® The FS1B is designed for use in pollution degree 2 environment. Use the FS1B in an environment of pollution degree 2.

® Prevent the FS1B from falling while moving or transporting otherwise damage or malfunction of the FS1B may result.

e Prevent metal fragments and pieces of wire from dropping inside the FS1B housing. Put a cover on the FS1B during installation
and wiring. Ingress of such fragments and chips may cause fire hazard, damage, or malfunction.

e Install the FS1B so that there is adequate distance from the walls, heat generating components or peripherals, taking into
consideration spacing requirements for maintenance and ventilation.

¢ Install the FS1B on 35mm DIN rails with BNL6 end clips(sold separately)on both sides of the FS1B.

e Use wires of a proper size to meet voltage and current requirements. Use solid wires or ferrules as described in instruction
sheet and this manual.

e Use common OV DG, if different power supplies are used for the FS1B and other components.

e All the input/output signal cables should be installed away from machines power lines and high voltage cables.

¢ When disposing of the FS1B Series, do so according to the regulations of the country or region.

e Make sure that the end-user thoroughly understands the contents of this manual.

IDEC FS1B series Safety Controller User's Manual 3
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About This Manual

About This Manual

Thank you for purchasing the FS1B Series Safety Controller manufactured by IDEC Corporation.

This document describes the FS1B Series Safety Controller system configuration, specifications, and installation methods, and it
provides descriptions of the various functions.

Read this manual to ensure the correct understanding of the entire functions of the FS1B Series Safety Controller.

IDEC Corporation makes the latest product manual PDFs available on our website at no additional cost. Please download the latest
product manual PDFs from our website.

Product manuals PDF download page (https://www.idec.com)

 Publication History

First edition published in May 2024.
Second edition published in July 2024.

(1 Caution

e All rights in this document belong to IDEC Corporation. It may not be reproduced, reprinted, sold, transferred or rented without our
permission.

* The contents of this manual are subject to change without notice.

¢ Every effort has been made to ensure the content of the product, but if you find any suspicious points or mistakes, please contact the
store where you purchased the product or our sales office or branch office.
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Regarding Laws and Compatible Standards

Regarding Laws and Compatible Standards

This product adheres to the laws and compatible standards of all countries involved, as shown below.

(1 European Laws and Standards

This product complies with the following EU directives.
- Machinery Directive 2006/42/EC
- EMC Directive 2014/30/EU
- RoHS Directive 2011/65/EU

In order to comply with Machine Directive, this product has received the following certifications from TUV Rheinland based on the
international and European standards listed below.

- EN/IEC 61508 Part 1to 3

- EN ISO 13849-1

- |[EC 62061 (as applicable standard for use)

(1 North America Laws and Standards
This product complies with the following UL standards.
- UL 508
- CSA C22.2 No.142

i1D EC FS1B series Safety Controller User's Manual 5
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About The Warranty of The Products

About The Warranty of The Products

(1) Warranty Period
The Products are warranted for 3 years from the date of purchase, or from the date of delivery completion.

(2) Extent of Warranty
IDEC CORPORATION is responsible for failures or defects of the Products during the above warranty period, either a replacement
part will be provided or the defective parts of the Products will be repaired free of charge. If such failure or defects should occur,
please offer them to the distributor, dealer or IDEC CORPORATION with the materials in which the date of purchase is specified.
* The expenses for installation and construction at the time of repair will not be borne.

(3) Indemnification

IDEC CORPORATION will not be liable under this Warranty and be indemnified and held harmless from any and all demands,suits,

expenses, claims, damages and liabilities in the following event that:

1) The Products are used or operated beyond the conditions or environment range as described in catalog, specifications or
instruction; or

2) The failure or defects of the Products arise from the cause other than the Products; or

3) The Products are improved, modified or altered by the party other than IDEC; or

4) The failure or defects and damages of the Products arise from the usage of the Product in the way that is not intended; or

5) The failure or defects and damages of the Products arise from the cause beyond IDEC’s control including, but not limited to, fire,
earthquake, flood, lightning, other natural disasters, and acts of God; or

6) The failure or defects and damages of the Products arise from the relocation, transportation or drop after you purchase the Products; or

7) The failure or defects and damages of the Products arise from improper installation; or

8) Maintenance and inspection are not carried out in accordance with instruction.

* Customers assume their own risk in programming products, Company will not be held liable for damages as a result of improper programming.

The warranty listed in this Agreement is the full and complete warranty for IDEC products, and IDEC shall bear no liability whatsoever
regarding special damages, indirect damages, incidental damages, or passive damages that occurred due to an IDEC product.

(4) Extent of Service
The price of the Products will not include the fee for any service such as sending technicians and engineers, IDEC CORPORATION
will charge you the fee for the following:
1) Instruction for installment and visiting for test operation, including, but not limited to creating application software and operation
tests; and
2) Maintenance and inspection, arrangement and repair; and
3) Technical assistance and technical education; and
4) Product test and inspection based on you request.
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Chapter 1 Overview

This chapter describes the FS1B Series Safety Controller function and system configuration examples.

About the FS1B Series Safety Controllers

The FS1B series provide safeguarding measures for various factory automation equipments and systems, including robots, production
machinery, semiconductor manufacturing apparatus, food packaging machinery, and printing machinery. By using multiple safety
inputs/outputs and selecting the built-in circuit (logic), safety circuit can be easily constructed.

Features of the FS1B Series Safety Controller

e Safety circuits can be built without complicated external wiring or dedicated software
Significantly reduces development man-hours and training time for safety responsible persons required for system development and
certification by customer.

¢ | ogic and off-delay timer values optimized for various applications can be selected with slide switches
The built-in logic and the off-delay timer value for safety output off can be set using 2 slide switches and an enter button. Off-delay
timer value settings are available for immediate (0s), 0.1s, 0.5s, 1s, 2s, 5s, 15s, and 30s, with selectable stop categories O or 1.

e Conforms to the international safety standards IEC 61508 SIL 3 and EN ISO 13849-1 PL e (Category 4)
The FS1B complies with the Safety Integrity Level (SIL) 1 to 3 of IEC61508 series, and their software, and PL a to e and category 3
and 4 of EN I1ISO13849-1.

e Switchable input functions allow connection of various safety components
FS1B is prepared as inputs function and can be used in combination with various safety components, example
“Dual channel direct opening input” and “Dual channel dependent input” for emergency stop switches or interlock switches, “Dual
channel NO/NC input” for non-contact interlock switches, and “Dual channel safety input” for safety light curtain or safety laser
scanner. These input functions can be switched by recognizing the wiring status, allowing greater flexibility in logic selection.

e Monitor outputs and solenoid/lamp outputs are provided and can be used as control signals.
Monitor outputs can be used to monitor the operational status of the product, including safety inputs, safety outputs, and error
information. When connected to PLC or other components apparatus and entire system can be monitored. The FS1B has a solenoid
outputs that can directly unlock interlock switches with guard locking. Logic is also available to connect muting lamps to the
solenoid/lamp outputs.

e Detailed diagnostic information is displayed by LEDs
The FS1B is equipped with two 7-segment LEDs and 30 status indicator LEDs as a display for internal information, allowing the user
to obtain inputs, outputs, and other diagnostic information inside the product from the displayed contents. The input function can be
checked by the color of the LED.

e The FS1B 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).

©
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Chapter 2 Product Specifications

This chapter describes the FS1B Series Safety Controller part names and product specifications

Part Names and Functions

TN Y|
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MEES SafetyrOme ® 1
©) )
©®
™
Protective Cover Closed Protective Cover Open

(1
@
(3
(“
(
(

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 FS1B and peripherals.
Input connector: Push-in type connector for input components.

Lock hole: Hole for locking the protective cover.

Timer LED: The eight timer LEDs indicate the selected off-delay 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, for example, X0 ... X15.

RESET-IN: Status of reset inputs, for example, X16, X17.

SAFE-OUT: Status of safe outputs, for example, YO ... Y3.

SOLENOID-OUT: Status of solenoid/lamp outputs, Y17, Y20.

7) Output connector: Push-in type connector for output components and power supply.

5
6

= L D X ==

7
(8) Logic switch: Slide switch for selecting the internal logic.

(9) Protective cover: The cover protects unauthorized changing of configuration switches.

(10) Enter button: The enter button is used to activate the configuration of logic and timer switches.
(11) Timer switch: Slide switch for selecting off-delay time value.

—

(10)

a1
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Chapter 2 Product Specifications

Operating Environment

Operating temperature

-10 to +55°C (no freezing)

Storage temperature

-40 to +70°C (no freezing)

Operating humidity

5 to 95% (with no condensation)

Storage humidity

5 to 95% (with no condensation)

Pollution degree

2 (IEC60664-1)

Degree of protection

IP20 (IEC60529)

Corrosion immunity

Free from corrosive gases

Atmospheric pressure (Altitude)

Operation: 1,013 to 795hPa (0 to 2,000m)
Transport: 1,013 to 701hPa (0 to 3,000m)

Installation location

In a control panel of IP54 minimum, indoor use only

Apparatus class

Open type apparatus

Overvoltage category

Jif

Vibration resistance

5 to 8.4Hz, amplitude 3.5mm
8.4 to 150Hz Acceleration: 10m/s?, 2hours each on three mutually
perpendicular axes (IEC 61131-2)

Shock resistance

150m/s?, 11ms (3 shocks each on three mutually perpendicular axes)
(IEC61131-2)

EMC resistance

IEC61131-2 Zone B

Connector insertion/removal durability

25 operations maximum

Configuration switch durability

100 operations maximum per pole

Enter button durability

1,000 operations maximum

Weight (approx.)

280g

Life time

10 years (at operating temperature 40°C)

Power Supply Specifications

Rated power voltage

24V DC

Allowable voltage range

20.4 to0 28.8V DC (including ripple)

Power consumption

No load: 6W maximum (24V DC)
Maximum connect load: 48W maximum (24V DC)

Allowable momentary power interruption

1ms minimum (at the rated power voltage)

Dielectric strength

Between internal circuit and housing 1,000V AC, 1minute

Effect of Incorrect Wiring

Reverse polarity: No operation, no damage
Improper voltage: Permanent damage may occur
Improper wiring: Permanent damage may occur

Time Specifications

On - > Off

40ms maximum (*1)(*5)
Logic No. 32b and No. 32C are 50ms maximum (*1)(*5)

Response time Off - > 0On

100ms maximum (*2)

Mode select

3s maximum (*3)(*5)

Startup time

3s maximum (*4)

*1 The time to shut off safety outputs after inputs are turned off or input monitor error is detected (when off-delay timer is set to Os).
*2 Auto reset: Time to turn on safety outputs after safe inputs are turned on.

Manual reset: Time to turn on safety outputs after reset input is turned on.

Control reset: Time to turn on safety outputs after the reset input is turned off-on-off (maintain on for 0.1 to 5s).

*3 Mode select request occurs (for example, operating the selector switch) until the safety outputs are turned off (when off-delay timer is set to 0s).
*4 Time to change to Run state after power supply is turned on.

*5 Add the off-delay time to the response time (when off-delay timer is set to other than 0s).
The maximum value of off-delay time is “off-delay time setting value” x 1.05 + 0.01s.

IDEC
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Chapter 2 Product Specifications

All dimensions in mm.
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Chapter 2 Product Specifications

Reference Standard

EN ISO 13849-1: 2015

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

EN ISO13849-2: 2012

Safety of machinery - Safety-related parts of control systems
- Part 2: Validation

EN/IEC 61508-1: 2010

Functional safety of electrical/electronic/programmable electronic safety-related systems
- Part 1: General requirements

EN/IEC 61508-2: 2010

Functional safety of electrical/electronic/programmable electronic safety-related systems
- Part 2: Requirements for electrical/electronic/programmable electronic safety-related systems

EN/IEC 61508-3: 2010

Functional safety of electrical/electronic/programmable electronic safety-related systems
- Part 3: Software requirements

IEC 62061: 2021

Safety of machinery
- Functional safety of safety-related control systems

EN 61131-2: 2007

IEC 61131-2: 2017

Industrial-process measurement and control - Programmable controllers
-Part 2: Equipment requirements and tests

ENISO 13851: 2019

Safety of machinery - Two-hand control devices - Principles for design and selection

EN 61000-6-7: 2015

IEC 61000-6-7: 2014

Electromagnetic compatibility (EMC)
- Part 6-7: Generic standards - Immunity requirements for equipment intended to preform functions
in a safety-related system (functional safety) in industrial locations Industrial locations

UL 508

Industrial control equipment

CSA C22.2 No.142

Process control equipment

IDEC

FS1B series Safety Controller User's Manual
B-2244

13



Chapter 2 Product Specifications

Safety Performance

¢ Safety performance based on IEC61508 requirements

Safety outputs PFDavg (*1) PFH (1) Maximum achievable SIL
Dual channel safety output <9.8x 10° <1.3x 107 3
Single channel safety output <4.0 x 10° <6.7x 10710 2

*1 Proof test interval is 10 years. After this time the FS1B must be replaced.

e Safety performance based on 1ISO13849-1 requirements

Safety outputs MTTF, DCavg Achievable category Maximum achievable PL
Dual channel safety output >206 years High 3and 4
Single channel safety output >176 years (*3) Medium 3

*2 Mission time is 10 years.
*3 The maximum value per channel is 100 years per ISO 13849-1 requirement.

1 4 FS1B series Safety Controller User's Manual IDE C
B-2244



Chapter 2 Product Specifications

Safety Input Specifications

Rated drive voltage Power supply voltage
Bifve (e Minimum drive voltage Power supply voltage - 3V
Number of drive terminals 14
(TO, T1, T2, T3, T4, 75, T6, T7, T10, T11, T12, T13, T14, T15)
Rated input voltage 24V DC
Allowable voltage range 0to0 28.8V DC
Input on voltage 15 t0 28.8V DC
Input off voltage Open or 0 to 5V DC
Receive terminals Number of reset inputs 14
(X0, X1, X2, X3, X4, X5, X6, X7, X10, X11, X12, X13, X14, X15)
Rated input current B6mMA/1 point (at 24V DC)
Input impedance 4.7kQ) approx.
Input type Sink input, Type1 (IEC611311-2)
Cable length in compliance with . . .
Wire electromagnetic immunity 30m maximum (total wire length per input)
Allowable wire resistance 3000 maximum

Drive terminals of safety inputs send safety confirmation signals (pulse signals) for the diagnosis of safety components and input
circuits.

The operating specifications of the safety input change depending on the selected logic. For details, refer to “Chapter 5 Logic”.
Basic specifications remain the same.

In the common connection of several interlock switches, applicable safety performance depends on result of risk assessment for whole
of the safety configuration. When evaluating the safety performance of a system interlock switches, refer to the relevant standards
(such as ISO 14119).

e Safety input (receive terminal) equivalent circuit

4.7kQ
X0 to X156

O Wy

UN2UID [euloly|

Connection conditions for semiconductor output component

The FS1B reads input signals at regular intervals. Therefore, when connecting semiconductor output components such as safety light
curtains or safety laser scanners, use the component that sends output signals of the waveforms shown below. Otherwise the FS1B
cannot process the input signal correctly.

Pulse output off cycle of 20ms or more
and an off time of 1ms or less.

Off cycle: 20ms or more
Off time:

1ms or less
4)4’6

The component may not be usable even if the above specifications are satisfied depending on the operating environment and
conditions of use. Be sure to thoroughly confirm operations using the actual component.

ID EC FS1B series Safety Controller User's Manual 1 5
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Chapter 2 Product Specifications

Reset Input Specifications

Receive terminals

Rated input voltage 24V DC

Allowable voltage range 010 28.8VDC
Input on voltage 15 t0 28.8V DC
Input off voltage Open or 0 to 5V DC

Rated input current

5mA/1 point (at 24V DC)

Input impedance

4.7kQ) approx.

Input type

Sink input, Type1 (EN611311-2)

Number of reset inputs

2 (X16, X17)

Wire

Cable length in compliance with
electromagnetic immunity

30m maximum (total wire length per input)

Allowable wire resistance

300Q maximum

The operating specifications of the reset input change depending on the selected logic. For details, refer to “Chapter 5 Logic”.

Basic specifications remain the same.

¢ Reset input equivalent circuit

X16, X17 4.7kQ

o Wy

HNOUID [eulBlU|

A WARNING | Components fail

* Do not use reset input as a safety input, otherwise the system’s safety cannot be assured when the FS1B or safety

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch)

16
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Chapter 2 Product Specifications

Safety Output Specifications

Rated output voltage Power supply voltage
Minimum output on voltage Power supply voltage - 2V DC
Maximum output off voltage 5V DC
Number of safety output 4 (YO, Y1,Y2,Y3)

. 1 output 500mA maximum
Maximum load current -

Total 1A maximum

Leakage current 0.1mA maximum
Output type Source output

Cable length in compliance with

Wire . )
electromagnetic immunity

30m maximum (total wire length per output)

The operating specifications of the safety output change depending on the selected logic. For details, refer to “Chapter 5 Logic”.
Basic specifications remain the same.

e Safety output equivalent circuit

Internal
circuit

YL
T
E‘—w YOto Y3

The safety outputs of the FS1B are solid state outputs. When the output is on, off-check signals are generated at regular intervals.

¢ Off-check pulse waveform of safety outputs

Off interval: approx. 10ms

On
Off o
ff time: approx. 200us
N L ppi M
N
C W ARN'N G * To prevent unexpected startup the system due to short circuit to other wires, wire properly so that the safety outputs
do not touch the other wires accidentally or unintentionally.

{V\!:} CAUTION * Check the response time of the external components so they do not correspond to the off-pulses.

ID EC FS1B series Safety Controller User's Manual 1 7
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Chapter 2 Product Specifications

Monitor Output Specifications

Rated output voltage Power supply voltage

Minimum output on voltage Power supply voltage - 2V DC

Leakage current 0.1mA maximum

Maximum load current 1 output 20mA maximum

Output type Source output

NUTTIB @i SEiEiy SR (1\(14, Y5, Y6, Y7, Y10, Y11, Y12, Y13, Y14, Y15, Y16)

Wire CElg g iq Clomplialnce with 30m maximum (total wire length per output)
electromagnetic immunity

The operating specifications of the monitor output change depending on the selected logic. For details, refer to “Chapter 5 Logic”.
Basic specifications remain the same.

* Monitor output equivalent circuit

V+

Internal 17 [
circuit 17

Y4to Y16

* Do not use monitor outputs as safety outputs, Failure of the FS1B or peripheral components may impair the safety
performance of the system.

/\  WARNING

1 8 FS1B series Safety Controller User's Manual IDE C
B-2244



Chapter 2 Product Specifications

Solenoid/Lamp Output Specifications

Rated output voltage

Power supply voltage

Minimum output on voltage

Power supply voltage - 2V DC

Leakage current

0.1mA maximum

Maximum load current 1 output 250mA maximum
Output type Source output
Wire Celslallengin L eoimplles v 30m maximum (total wire length per output)

electromagnetic immunity

The selected operating specifications of solenoid/lamp output change depending on the selected logic. For details, refer to “Chapter 5
Logic”. Basic specifications remain the same.

¢ Solenoid/Lamp output equivalent circuit

Internal 7 [
circuit -7

V+

i

O Y17,Y20

/\  WARNING

safety performance of the system.

* Do not use solenoid/lamp outputs as safety outputs, Failure of the FS1B or peripheral components may impair the

IDEC
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Chapter 2 Product Specifications

Logic Number

The logic number of the FS1B is composed by a 3-digit code as following.

Example 1: Logic No.304

The first code “3” indicates the type number “FS1B-C31S”.
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.

Example 1: Logic No.304

Example 2: Logic No.32A

Example 3: Logic No.308

TYPE: TYPE: TYPE:
LOGIC No.3mHE ENTER LOGIC No. ENTER OGIC ENTER
‘/%de TIMER () ‘ ‘/%:ib.(.ld TIMER () . o N03..E| TIMER (s) .
12345678 0151251530 12345678 0151251530 8 0151251530
REAGANAR| QRAREARR RafAgAAR| (WARRERAR RERRRAAE | |WEARRAAD
"0" is not displayed t Alternate display "0" is not displayed
[
K
IDEC
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Chapter 2 Product Specifications

LEDs

=

Logic LED (green)

) @

S

Error LED (red)

LOGIC ERROR

@

Timer LED (green)

Input/Output LED

(4) RESET-IN (green)
SAFE-OUT (orange)
SOLENOID-OUT (orange)

SAFE-IN (red/green/orange) (*1)

*1 Indication specification of input LEDs are different depending on the selected input function.

(1) Logic LED

2 5 1530

-SARE-IN- —TIMERS
WO WX “gap oyt

HX2 HX3 HY0 HY1
Hx4 HEX5 HY2 HY3

HXxe HX7
SOLENOID
HX10 HX11 2oUT

HX12 BX13 HY17 BY20

HXx14 WX15

RESET-IN
H X16 BX17

LED Status Description State (*1)
) Run state
Selected Logic number ) )
on (Example, Logic 34A: 4—A—d—A—4..) gonf'gwa“o” state
1,2,3,4 rotection state
56,7,8 A b C,d (2
. Selected Logic number . .
Blink (Example, Logic 34A: 4—A—off—>4—A—off—4..) Configuration state
E Blink The §e!ected Logic has Conflguratlorj error Configuration state
(Logic is not selected, or multiple logics are selected)
None Off Error Stop state
*1 For details on state, refer to “Chapter 4 Basic Operation”.
*2 When the input function is changed, “.” (dot) lights On/Blink in the lower right.
(2) Error LED
LED Status Description State (*1)
1¢2) on Errors that vcan be removed by turning off the input Protection state
(Input monitor error)
2,3,4,6,7,8(2) On Error requiring power restart to clear Stop state
ce3) On Configuration procedure is in progress Configuration state
Blink Configuration is valid (*4) Configuration state
None Off Normal operation Run state

*1 For details on state, refer to “Chapter 4 Basic Operation”.
*2 For details on the errors and treatments, refer to “Chapter 6 Troubleshooting”.
*3 When the input function is changed, “.” (dot) lights On/Blink in the lower right.
*4 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.)

(8) Timer LED
LED Status Description State (*1)
; : Run state
Os On No off-delay (safety outputs shut down immediately) Protection state
1s On Off-delay timer 0.1s Run state
l Y . Protection state
5s On Off-delay timer 0.5s Run state
l Y . Protection state
i Run state
* o Offdeaytimer s Protection state
2s On Off-delay timer 2s Run state
Y Protection state
i Run state
i o Offdeiay timer 199 Protection state
i Run state
> o Ofdetay timer 509 Protection state
Each LED Blink Selected off-delay timer value Configuration state
Off-delay timer value is not selected Configuration state
None Off
Error (2) Stop state

*1 For details on state, refer to “Chapter 4 Basic Operation”.
*2 For details on the errors and treatments, refer to “Chapter 6 Troubleshooting”.

IDEC
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Chapter 2 Product Specifications

(4) Input/Output LED

e Input LED: SAFE-IN (X0...X15), RESET-IN (X16,X17)

LED Status Description State (*1)
On Input on Run state
Input off Run state
.15 " [ S
Run state
Blink An input error occurred at the flashing point. (*3) Protection state
Stop state
On Input on Run state
Input off Run state
X16, X17 Off Error (3) Configuration state
Stop state
Blink An input error occurred at the flashing point. (*3) Stop state
*1 For details on state, refer to “Chapter 4 Basic Operation”.
*2 The LED colors change depending on the selected input functions. For details, refer to “Chapter 4 Basic Operation”.
*3 For details on the errors and treatments, refer to “Chapter 6 Troubleshooting”.
e QOutput LEDs: SAFE-OUT (YO...Y3), SOLENOID-OUT (Y17, Y20)
LED Status Description State (“1)
On QOutput on Run state
Output off Run state
Off Configuration state
Y0...Y3 Error (*2) Protection state
Stop state
Blink Off-delay timer operation, Run state
An outputs error occurred at the flashing point. (*2) Stop state
On QOutput on Run state
Output off Run state
Y17,Y20 off Configuration state
Error (2) Protection State

Stop state

*1 For more details on states, refer to “Chapter 4 Basic Operation”.
*2 For details on the errors and treatments, refer to “Chapter 6 Troubleshooting”.
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Chapter 2 Product Specifications

Configuration Switches

TYPE:

LOGIC No.3mmE

‘/Tb
1

2345678

Cd TIMER
0151251530

ULLLLLL

LLLLLLLIG

(1) Logic switch

The slide switch for use in logic configuration. When one of 1 to 8 is turned on, or one of 1 to 4 and one of A, b, C, d (5 to 8) are

turned on, the corresponding logic in FS1B is activated.

For more details on each logic, refer to “Chapter 5 Logic”. The upper position of each digit is the on state.

(2) Timer switch

The slide switch for selecting off-delay time value. When 1 of 8 digits is turned on, the delay time at shut-off operation is activated.
The upper position of each digit is the on state.

Timer value Switch No. Description
0s ] No off-delay . .
(Safety outputs shut down immediately)

s 2 Off-delay timer 0.1s

.5s 3 Off-delay timer 0.5s

1s 4 Off-delay timer 1s

2s 5 Off-delay timer 2s

5s 6 Off-delay timer 5s

156s 7 Off-delay timer 15s

30s 8 Off-delay timer 30s

(8) Enter button

The enter button is used to confirm the operation specification (logic, timer, input functions) settings. At the Configuration state,
when all switches are set properly, pressing this button leads to activation of changed configurations. The configuration is not
activated when the switches are not set properly even if the enter button is pressed. Error LED will blink for 1 to 5 seconds after
pressing the enter button. Releasing the button during blinking activates the setting.

£1%  CAUTION

* \When operating enter button, use a precision screwdriver or tool 2mm wide maximum at the tip.

IDEC

FS1B series Safety Controller User's Manual
B-2244

23



Chapter 2 Product Specifications

Connector Specifications

¢ Input connector

T10
T11
T12
T13
T4
T15

X16

1 x10
Ix11
1 x12
1x13
x4
[ 1x15

X17

Applicable connector: Push-in (30pins)

FS97-CNO3 (standard accessories and IDEC optional parts)

B2CF 3.50/30/180LR SN BK BX (Weidmdiller)

Terminal Description Terminal Description
TO Safety input drive terminal O X0 Safety input receive terminal O
T Safety input drive terminal 1 X1 Safety input receive terminal 1
T2 Safety input drive terminal 2 X2 Safety input receive terminal 2
T3 Safety input drive terminal 3 X3 Safety input receive terminal 3
T4 Safety input drive terminal 4 X4 Safety input receive terminal 4
T5 Safety input drive terminal 5 X5 Safety input receive terminal 5
T6 Safety input drive terminal 6 X6 Safety input receive terminal 6
T7 Safety input drive terminal 7 X7 Safety input receive terminal 7
T10 Safety input drive terminal 10 X10 Safety input receive terminal 10
T11 Safety input drive terminal 11 X11 Safety input receive terminal 11
T12 Safety input drive terminal 12 X12 Safety input receive terminal 12
T13 Safety input drive terminal 13 X13 Safety input receive terminal 13
T14 Safety input drive terminal 14 X14 Safety input receive terminal 14
T15 Safety input drive terminal 15 X15 Safety input receive terminal 15
X16 Reset input terminal 16 X17 Reset input terminal 17

24
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Chapter 2 Product Specifications

e Output connector

yi0 ]
y12 ]
14|
vie ]
20 ]

Y11
| v13
L v15
L y17

Applicable connector: Push-in (22pins)
FS9Z-CNO04 (standard accessories and IDEC optional parts)
B2CF 3.50/22/180LR SN BK BX (Weidmdiller)

Terminal Description Terminal Description
YO Safety output terminal O Y1 Safety output terminal 1
Y2 Safety output terminal 2 Y3 Safety output terminal 3
Y4 Monitor output terminal 4 Y5 Monitor output terminal 5
Y6 Monitor output terminal 6 Y7 Monitor output terminal 7
Y10 Monitor output terminal 10 Y11 Monitor output terminal 11
Y12 Monitor output terminal 12 Y13 Monitor output terminal 13
Y14 Monitor output terminal 14 Y15 Monitor output terminal 15
Y16 Monitor output terminal 16 Y17 Solenoid/lamp output terminal 17
Y20 Solenoid/lamp output terminal 20 NC Blank terminal
V+ 24V DC power terminal V- QV DC power terminal
NC Blank terminal NC Blank terminal

IDEC

FS1B series Safety Controller User's Manual

B-2244

25



Chapter 3 Installation and Wiring

This chapter describes the FS1B Series Safety Controller installation and wiring. Please be sure to fully understand the contents of this
manual before handling this product properly.

Installation and Wiring Precautions

/\  WARNING

e Turn off the power to the FS1B before installation, removal, wiring, maintenance, or inspection of the FS1B.
Failure to turn power off may cause electrical shocks or fire hazard.

e Before operating the FS1B, read the instruction sheet and the user’s manual carefully, and ensure that the environment
conforms to the requirements of the FS1B specifications.
If the FS1B is operated in an environment that exceeds the specifications, the safety characteristics of the FS1B are
impaired.

The installation, wiring, configuration and operation of the FS1B must be performed by “Safety responsible persons” only.
Safety responsible persons are personnel who have necessary qualifications authorizing them to perform designing,
installation, operation, maintenance, and disposal of the FS1B. Persons without technical expertise of safety products must
not use the FS1B. Also, install the unit in a locked control panel so that no one other than Safety responsible persons can
perform wiring or change settings.

Install the FS1B according to the instruction sheet and this manual. Improper installation may cause failure of the FS1B.
* Use a power supply that meets following required specifications:
- Conforms to the power supply rating of the FS1B.
- Complies with the SELV/PELYV circuit specified by IEC60364-4-41 etc..
- Has the functionality or the functional equivalent of the control voltage and current of class 2 circuit, as defined in UL508.
- 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.
e In the case of setting a new configuration or modifying a configuration, check each input and output function.
¢ Separate the FS1B from equipment and wiring that does not meet the requirements for a class 2 circuit.

/\  CAUTION

® The FS1B is designed for installation within a control panel. Install the FS1B in a control panel of IP54 or higher.

e Install the FS1B in environments specified in the instruction sheet and this manual. If the FS1B is used in places where the
FS1B is subjected to high temperature, high humidity, condensation, corrosive gases, excessive vibrations, or excessive
shocks, failure such as electrical shocks, fire hazard, or malfunction may result.

e The FS1B is designed for use in pollution degree 2 environment. Use the FS1B in an environment of pollution degree 2.

¢ Do not drop the FS1B during transportation, otherwise damage or malfunction may result.

* Prevent metal fragments and pieces of wire from dropping inside the FS1B housing. Put a cover on the FS1B during
installation and wiring. Ingress of such fragments and chips may cause fire hazard, damage, or malfunction.

e nstall the FS1B so that there is adequate distance from the walls, heat generating components or peripherals, taking into
consideration spacing requirements for maintenance and ventilation.

e |nstall the FS1B on 35mm DIN rails with BNL6 end clips (sold separately) on both sides of the FS1B.

® Use wires of a proper size to meet voltage and current requirements. Use solid wires or ferrules as described in instruction
sheet and this manual.

e Use a common 0V DC line when different power supplies are used for the FS1B and other components.

e Separate the input and output wiring from power lines.
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Chapter 3 Installation and Wiring

Installation

 Installation Location and Direction

e The FS1B is designed for installation within a control panel.
e Use the FS1B within the specification values.

¢ Do not install the FS1B following environments Otherwise, electric shock, fire, or malfunction may occur.
- Where dust, briny air, iron particles exist or oil fumes.
- Where the FS1B is subjected to shocks or vibrations.
- Where corrosive or combustible gases exist.
- Where condensation occurs.
- Where the FS1B is directly exposed to water.
- Where high-voltage lines, high-voltage equipment, power lines, and power equipment.
- Where large switching surges are generated.
- Where strong magnetic fields or strong electric fields are generated.

e Install the FS1B vertically as shown in the figure below. For ventilation, provide space around the FS1B, so that sufficient distance is
kept from other components, heat source, or panel surface.

2022000200000
(Note 1)
DEC e

00000000
oo

9

9

{«—— panel

(Note 3)

Figure 3.1 Installation Location

Ensure to use the FS1B in the environment of operating temperature -10 to +55°C.

Note 1) For opening/closing of protective cover. (Minimum. 20mm)
Note 2) For installation/removal of the FS1B on the DIN rail, and ventilation. (Approx. 20mm)
Note 3) For wiring of input and output connectors. (Approx. 80mm)

IDEC FS1B series Safety Controller User's Manual 27
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Chapter 3 Installation and Wiring

¢ Correct installation direction

Figure 3.2 Correct Installation Direction

Do not install as shown in Figure 3.3.

Upwards Sideways Downwards

Figure 3.3 Incorrect Installation Directions

28 FS1B series Safety Controller User's Manual [I DEC
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Chapter 3 Installation and Wiring

( Installing on DIN Rails

Use 35mm-wide DIN rails for installing the FS1B. Applicable DIN rails: BAA1000 (IDEC).

¢ Installing

1. Fasten the DIN rail to a panel using screws.
2. The FS1B is mounted by hooking it onto the DIN rail when the DIN rail hook is raised and pushing it on until it clicks.
3. Use BNL6 end clips on both sides of the FS1B to prevent the module from moving sideways.

35mm-wideDIN rail

Figure 3.4 Installation

e Removal

1. Lower the FS1B’s DIN rail hook with a flat blade screwdriver and lift it up while pulling forward.

Clamp

Figure 3.5 Removal

IDEC FS1B series Safety Controller User's Manual 29
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Chapter 3 Installation and Wiring

(1 Connector Type and Wiring

Type No. of poles Part No. Remarks
30 FS9Z-CN03 Accessories, Optional parts
Push-in connector with lock and B2CF 3.50/30/180LR SN BK BX Weidmdiller
release lever - FS9Z-CNO04 Accessories, Optional parts
B2CF 3.50/22/180LR SN BK BX Weidmdiller

Push the connector into the FS1B until the latches click. When inserted all the way to the end, there is a crackling sound or sensation
(click), and the lock and release lever locks it.

For removal, make sure to press down the lock and release lever completely before removing the connector, otherwise the connector
and wires may be damaged.

Insert the main unit Pull out from the main unit

Lock and release lever —— Lock and release lever

(Lock) (Unlock)

Figure 3.6 Connecting the Connector to the Body

(1 Applicable Wire/Recommended Ferrule

Applicable wires are shown below. Applicable wire Use cables that conform to the applicable standards.
Solid wire: 0.14mm? to 1.5mm? (AWG 26 to AWG 16) Strip length: 10 + 0.5mm
Stranded wire: 0.14mm? to 1.0mm? (AWG 26 to AWG 17)

Use insulating ferrules when using stranded wires. Recommended insulating ferrules are shown below.

‘ . Recommended ferrule (*1) ) .
Applicable wire — Ferrule conductor length Wire strip length
IDEC Weidmdiller (order number)
0.14mm? AWG26 S3TL-F014-12WC (*2) H0.14/12 GR SV (9028240000) | 8mm 10mm
0.26mm? AWG24 S3TL-H025-12WJ H0.25/12 HBL (9025760000) 8mm 10mm
0.34mm? AWG22 S3TL-HO034-12WT HO0.34/12 TK (9025770000) 8mm 10mm
0.5mm? AWG20 S3TL-HO5-16WA HO0.5/16 OR (9025870000) 10mm 12mm
0.75mm? AWG18 S3TL-HO75-16WW HO0.75/16 W (9025860000) 10mm 12mm
1.0mm? AWG17 S3TL-H10-16WY H1.0/16 GE (9025950000) 10mm 12mm

*1 Recommended Crimping tool: S3TL-CR06D (IDEC), PZ6/5 and PZ 1.5 (Weidmdiller).
*2 When using S3TL-F014-12WC (H0.14/12 GR SV), use crimping tool PZ 1.5.

30 FS1B series Safety Controller User's Manual IDEC
B-2244



Chapter 3 Installation and Wiring

(d Connecting Wires

e Turn off the power supply before connecting.
Insert the stripping solid wire or the stranded wire with insulating ferrule attached straight in. No tools are required to connect wires.
After wiring, tug lightly to make sure that the wire is properly connected.

Figure 3.7 Connecting Wires

(1 Removing wires

e Turn off the power supply before removing.
When disconnecting the wire, use a flat screwdriver or similar tool and press the pusher (removal button) with proximately 20N of
force. Remove the wire straight out by pressing the pusher.

® Be careful not to damage the push-in terminal.
Operate the pusher with a force of 40N. Do not press excessively. Do not pull out the cable without pressing the pusher.

Pusher

8,

Figure 3.8 Removing Wires
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Chapter 4 Basic Operation

This chapter describes the FS1B Series Safety Controller basic operations.

Internal State

The FS1B operates in five internal states, as shown in Table 4.1. For more details on each state, see the sections in this chapter. For
more details on logic in Run states, refer to “Chapter 5 Logic”.

Table 4.1 State

State Description

Initial process is performed immediately after power is supplied to the FS1B.

Initial The internal circuits are checked and all LEDs show operation confirmation. (all LEDs on) (maximum 3s)

Normal operation
Run Logic processing continues without failures or wiring errors.
(Refer to“Chapter 5 Logic”)

Logic, off-delay timer value, and input functions are being configured.
Configuration enables the desired operation specification. When completed, the FS1B changes to the Run
state.

(Refer to “Operation Specification Setting” in this chapter)

Configuration

An input monitor error has occurred with safety input or EDM input.
Protection When the problem is removed, the FS1B changes to Run state.
(Refer to “Canceling the Protection State” in this chapter)

Failure or error has occurred with an external component or internal circuit.
Stop When the problem is removed and the power is turned on, Stop state is canceled.

(Refer to “Stop State Release” in this chapter)

Turning on the Power

After power on, the FS1B first enter Initial state to check the internal circuits. Based on the results of the internal circuit check, the FS1B
move to the appropriate state (within 3s). During the Initial state, each LED displays an operation check (blinking).

The factory default settings for the FS1B is Logic: 301, Timer: 1 (Os: Immediate off). When initially powering up the FS1B, thoroughly
confirm the configuration and the operation.
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Chapter 4 Basic Operation

Opening and Closing Protective Cover and Locking Protective Cover

(1 Opening and Closing Protective Cover

Place the finger on the lower right corner of the protective cover and open the cover to the position where the setting operation can be

performed. The protective cover can be fixed in two opening positions (60° and 120°). Note that the cover is tried to open more than
120°, the cover will come off from the bodly.

Figure 4.1 Opening and Closing the Protective Cover

(1 Locking the Protective Cover

After configuration of the FS1B and confirming, close the protective cover. To lock the protective cover, use the supplied marking tie or
commercially-available wire (for example, @1.0 metal wire)

The protective cover do not ensure mechanical strength against strong force. The protection cover can be broken with the strong force.

Figure 4.2 Locking the Protective Cover
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Operation Specification Setting

The FS1B incorporates 24 logics internally, which can be selected with the Logic switch. Depending on the logic selected, the safety
output has the off-delay timer function, and 8 levels of off-delay time can be selected with the timer switch: immediate off (0s), 0.1s, 0.5s,
1s, 2s, 5s, 15s, and 30s. For logic and timer settings, refer to “Changing Logic/Timer Settings” in this chapter.

The FS1B can change some input functions by identifying the wiring status. For operation specification settings including input function

changes, refer to “Changing Input Function”.

* Note on the setting of the operating specifications

- Use a precision screwdriver or a jig with a tip width of 2mm for operation logic switch, timer switch, enter button.
- When using logic 32A without safety outputs with off-delay timer, select the timer switch: 1 (Os).

- The state does not transition to the Configuration state in the Stop state.

- Once any logic is configured, it is kept in the FS1B even if the power is turned off.

* The factory default settings for the FS1B is logic switch:1and timer switch: 1. When initially powering on the FS1B,
thoroughly confirm the configuration and the operation.
/\  WARNING BN . |
o After the operating specification is finalized, the FS1B shifts to the Run state and starts operation. Before the
finalization, throughly confirm the configuration.

(1 Changing Logic/Timer Setting

1. Opening the protective cover

Open the protective cover to a position that enables you to set the configuration operation. Refer to “Opening and Closing Protective

Cover and Locking Protective Cover” in this chapter.

2. Select the logic
(If the logic setting is not changed, skip to procedure 3.)
Select the logic to use with the logic switch.
Select one of 1 to 8, or one of switches 1 to 4 and A, b, C, d (5 to 8),
respectively.
It is possible to write the selected logic number in "No. 3 [ ][] " on
the label.

The error LED displays “C” and the logic LED blinks the new number

of the logic configuration.

* If the logic switch is not selected, or incorrect switches are selected,
the logic LED will blink “E”.

3. Select the timer
(If the timer setting is not changed, skip to procedure 4.)
Select the off-delay timer value with the timer setting switch.

The error LED displays “C” and the selected timer LED blinks.

nnanngafi[grananns

LQGIC _ERROI

0151 2 51530

SAFE-IN TIMER®)

| X0 X1 gape oyt
\ Ex2 Ex3 HYo EY1

\Ex¢ EX5 HY2 HY3

Jxe WX7

; SOLENOID
. JEX10 X1 2ouT

WX12 @X13 HY17 @Y20

(Blinking) WXx14 WX15
RESET-IN

WEx16 WX17

Figure 4.3 Logic “307” Setting State

TYPE:

LOGIC No.3mm ENTER .
‘/Tb Cd| TIMER 6

12345678 0151251530

REEEEAGE| |BEEARAN

J

LOGIC, ERROR

Ex2 EX3
Ex4 EX5 MEY2 HY3
’ X6 WX7

SOLENOID
EX10 EX11 “OUT
EX12 EX13 WY17 HY20

(Blinking) WX14 WX15

RESET-IN

WEXx16 W X17

Figure 4.4 Off-delay timer value “2s”
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Chapter 4 Basic Operation

4. Checking and determining the logic/timer
Once verify that the logic number and off-delay timer value are correct
on the LED display and that no person is around the hazard

(for example, inside the safety guards, etc.), press the enter button
for 1s to 5s.

* During 1s to 5s, the error LED blinks with “C”.

* If the enter button is pressed less than 1s or more than 5s, the
operation of the enter button is not activated.

When the logic LED and timer LED stop blinking and the error
LED turns off, the selected logic and off-delay time become valid.

5. Protective cover lock

TYPE:
LOGIC No.3mHE ENTER

‘/Tde TIMER ()
12345678 01512 5155¢
REARARGE (REARGAAR

LQGIC _ERROR 0 1.5 17°2°6 1530

SAFEIN "~ TIMER®)
LU (Biinking)[=Xe U1g
Ex2 EX3 HY0 mY1
Ex4 Exs Hy2 HY3

\ / Hx6 WX7
SOLENOID
EX10 WX11 ~OUT
(Blinking) EX12 @X13 EY17 HY20

WX14 EX15

RESET-IN
WX16 EX17

Figure 4.5 Pushing in the Enter Button

TYPE :
LOGIC No.3mm ENTER ‘
b C TIMER (8]

A o (s)
12345678 0151251530
REEAEAGE| |AEARGHAR

LOGIC ERROR 151 2 51530

L L b wiuii
SAFE-N  TIMER®
WX0 WXt gape ouT
HXx2 EX3 HYO HY1

Ex4 EX5 MEY2 HY3

lXx6 WX7

SOLENOID
WX10 @X11 2ouT

WX12 @X13 WY17 @Y20

WX14 WX15

RESET-IN
Wx16 W X17

Figure 4.6 Logic 307, Off-delay timer value “2s”

Close and lock the protective cover. Refer to “Opening and Closing Protective Cover and Locking Protective Cover” in this chapter.

Lock the protective cover to protect the configuration settings.

A WARNING | Chengesettings.

¢ Install the FS1B in a locked control panel so that no one other than Safety responsible persons can perform wiring or

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch)
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1 Changing Input Function

By changing the input function, the safety input components different from the default setting can be connected.
Refer to Table 4.3 for the input functions that can be changed and Table 4.4 for the purpose of each input function and the connection
method for changing them. For detailed operation of the input function, refer to Chapter 5 "Logic Function".
* Input function changes must be made after the logic/timer setting.
* Even if only the logic/timer setting is changed after the input function is changed, the input function setting for the logic is retained.
*To return to the initial input function, perform the operation described in “Entering the setting for input function change”.

Table4.3 Changeable input functions

Initial input function (LED color)

Optional input functions (LED color)

Dual channel direct opening input (red Il )
Dual channel dependent input (red [l )

Dual channel NO/NC input (orange )

Dual channel safety input Il (green |l )

Dual channel NO/NC input (orange = )

Dual channel dependent input (red [l )

Dual channel safety input Il (green )

Dual channel safety input Il (green |l )

Dual channel dependent input (red [l )

Dual channel NO/NC input (orange = )

1. Connecting safety components

0151 2 51530
|
SAEEIN _ | TIMER®)

WX0 WXT ) sAFE-OUT

mX2 mxs | EY0 WY1
Ex¢ Hx5 ) EY2 EY3
mxo mX7 |

10 mx111 SOLENOID
EX10 BX Y ZouT
| Ex12 Wx13 EY17 BY20

EX14 WX15

RESET-IN
X166 EX17

Figure 4.7 LED Representing Input Function

Turn off the FS1B and wire the desired input function according to Table 4.4. When using with the initial input function should also be

wired.

Table 4.4 Wiring for input functions change

Input functions (LED color)

Purpose and connection

Dual channel direct
opening input
(red W)

Safety component

Dual Channel
Direct Opening

Input function to connect safety components with redundant contacts, such
as emergency stop pushbutton switches or interlock switches, etc.
Connect safety components with redundant 2NC contacts. Or short-circuit
Tn-Xn and Tn+1-Xn+1 respectively.

Dual channel dependent
input
(red W)

‘{3 Dual Channel
Le===== Al ST Dependent

Input function to connect safety components with redundant contacts such
as interlock switches or enabling switches, etc.

Connect safety components with redundant 2NC contacts. Or short-circuit
Tn-Xn and Tn+1-Xn+1 respectively.

Input function to connect safety components with redundant NO/NC
contacts, such as non-contact interlock switches or interlock switches, etc.
Connect safety components with redundant dual channel NO/NC contacts.
Or leave Tn-Xn unconnected and short-circuit Tn+1-Xn+1.

Dual channel NO/NC
input
(orange =)

; —~C Dual Channel
e T NO/NC

Input function to connect safety components with redundant semiconductor
i outputs (PNP outputs) such as safety light curtains or safety laser scanners,

input Il V+ 1 Xn Dual Channel n etc.
(green @) V+ 1 Xn+t Connect safety components with redundant semiconductor outputs(PNP
ffffff i outputs). Or connect 24V DC to Xn and Xn+1.

Dual channel safety

© Turn off the power to the FS1B before wiring of the FS1B. Failure to turn power off may cause electrical shocks or fire
hazard.

/\  WARNING

2. Opening the protective cover

Open the protective cover to a position that enables you to set the configuration operations. Refer to “Opening and Closing Protective
Cover and Locking Protective Cover” in this chapter.
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Chapter 4 Basic Operation

3. Entering the setting for input function change

Turn off all logic switch and timer switch, and turn on the power of TYPE:
LOGIC No.3mm ENTER
FS1B. TIMER ()
0
After the Initial state is completed, the logic LED blinks at “E” and N LLLLLLLBLLLLLLLLIE
the error LED turns on at “C.”. e e
LOGIC ERROR 1.5 1 2 51530
SAFE-IN TIMER)
EX0 WX gareQuT
EXx2 EX3 MHYo HY1

Hx4 EX5 HY2 HY3
Hxe WX7

WX10 @X11 SOH.EI_NO'D
HX12 @X13 EY17 HY20

4 EX15
RESET-IN
EX16 WX17

(Blinking)

Figure 4.8 Switch Settings and LED Indications for Input Functions Change

4. Select the logic/timer
4-1. Select the Iogic . . . Jggg Nosmm ENTER .
Select the logic to be used with logic switch. Select one of 1 to b CEI TIMER ()
8, or one of switches 1 to 4 and A, b, C, d (5 to 8), respectively. gl Walsil 8ol
The error LED displays “C.” and the logic LED blinks the selected
logic number. It is possible to write the selected logic number in
"No. 3 [J[]" on the label.

* If the logic switch is not selected, or incorrect switches are
selected, the logic LED will blink “E”.

LOGIC ERROR 1 2 5 1530

\duduintil

: TIMER®)
ASAFE-OUT

dYo WY1

)
Exs BomEY2 mY3
WXxe HX7
SOLENOID
WX10 @X11 “OUT
WX12 @X13 WY17 @Y20
(Blinking) WXx14 WX15

RESET-IN
WXx16 W X17

Figure 4.9 Selection State of Logic Number “307”

4-2. Select the timer

Select the off-delay timer value with the timer setting switch. TYPE:
LOGIC No.3mm ENTER
I/T bCd| TIMER 6
The selected timer LED blinks. 280906l Wadils

LOGIC ERROR

=
S TIMERSH O

X SAFE-OUT

_Ex2 Ex3 EYo EY1

Ex4 EXs HY2 HY3
Ex6 X7

EX10 EX11 S_ngTNo'D
Ex12 EX13 EY17 HY20
(Blinking) EX14 WX15

RESET-IN

WmXx16 EX17

Figure 4.10 Selection State of Off-delay timer value “2s”
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4-3. Confirm and determine the logic/timer

5.

Confirm that the logic number and timer value are correct on the

blinking LED display, and press and hold the enter button for 1s
to 5s.

* During 1s to 5s, the error LED blinks with “C.”.
* If the enter button is pressed less than 1s or more than 5s, the
operation of the enter button is not activated.

The blinking display of the error LED and timer LED changes to
solid on. In addition, the logic LED blinks with a “.” (dot) added,
and the LEDs of the safety inputs whose input function can be
changed blink red, green, and orange, in that order.

Changing input functions
Turn on the wired safety inputs.
(for example, deactivate the emergency stop pushbutton switch,

make the light curtain light receiving state, or short-circuit between
T* and X*)

The input LEDs of the safety inputs that have been configured turn

on in the color of the input function (see Table 4.3).

* Once enabled, input functions cannot be changed. If the function
is different from desired configuration to set due to wiring errors or
other reason, set it again according to “3. Entering the setting for
input function change”.

TYPE:
LOGIC No.3mHE ENTER

‘/Tde TIMER ()
12345678 01512 515¢
RRARAEGR

LOGIC _ERROR L 1;2%5 15 30

IMERsY
SAFE-OUT
EYo WY1
’ HY2 EY3
Hx6 WX7
SOLENOID
WXx10 WX11 ~OUT
HX12 @X13 EY17 HY20

(Blinking) WX14 WX15
RESET-IN

EX16 EX17

Figure 4.11 Pressing the Enter Button

TYPE :
LOGIC No.3mm ENTER .
AbCd TIMER (8

2345878 061251053
REEREEGE| |mERAGEAR

LOGIC ERROR 01512 51530

L b wintl
SAFE-IN =0
BX0 BXT w gAFE-QUT
EX2 EX3 "HY0 HY1

x4 HEX5 s@Y2 HY3
HXxe WX7
: - SOLENOID
WX10 WX11 2OUT
X12 11X13 WY17 @Y20
(Blinking) X14 WX15

""" RESET-IN
@x16 @X17

Figure 4.12 Logic “307”, Off-delay timer value “2s”, Setting Completed

TYPE:

LOGIC No.3mm ENTER .
|/T’b CFI TIMER ()
12345678 0151251530
REANARGE | REERGERR

0 .1.51 2 51530

|0 L bkl
SAFE-IN TIMER®)

WX0 WX % gapE.ouT
HX2 EX3 "HY0 HY1

s Ex4 WX5 s@Y2 HY3
— mxe mx7

“5 EX10 WX S_gbI%NOID

: Ex12 OX13 MWY17 WY20
(Blinking) E1 E Ext4 EX15
LLL RESET-IN

LOGIC ERROR

@Xx16 @X17

Figure 4.13 LED Status During Input Function Change
(X4, X5 and X10, X11 input functions not yet defined)
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When all changeable safety inputs are turned on, the logic LED

turns on.

* If all input functions have not been changed from the initial

value, the lower right of the logic number

6. Checking and determining the configuration

“n

(dot) will turn off.

Once verify that the logic number, off-delay timer value and input
functions are correct on the LED display and that no person is
around the hazard (for example, inside the safety guards, etc.),

press the enter button for 1s to 5s.

* During 1s to 5s, the error LED blinks with “C.”.
* If the enter button is pressed less than 1s or more than 5s, the

operation of the enter button is not activated.

When the error LED turns off, the selected input functions

become valid.

7. Protective cover lock

TYPE:

LOGIC No.3HHE

ENTER ’
TIMER (8

IMER
0151

)
2 51530

of.].]-

LQGIC . ERROR

15
0

SAEE:IN

1 2 51530

TIMER®)

HXo HX1

HXxX2 HX3
B X4 BX5

SAFE-OUT
EYo HY1

HY2 HY3

Exe EX7

0Xx10 X1

SOLENOID
T

[x12 @X13 WY17 WY20
OXx14 OX15

RESET-IN
@EXx16 @X17

Figure 4.14 LED Status After input Function Change

LOGIC _ERROR

51
SAEEIN

EX0 HX1
Hx2 HX3
HXx4 HX5
Exe EX7
[x10 @X11
[OX12 @X13

[OXx14 @OX15

RESET-IN
@Ex16 @X17

2 5 1530

TIVERST

SAFE-OUT
HYo EY1

HY2 HY3

SOLENOID
-OuUT

U
WY17 HY20

Figure 4.15 Pressing the Enter Button

TYPE:
LOGIC No.3mm

r//ﬁncq
12345678

ENTER ’
TIMER (5)

0151251530

LOGIC ERROR

151
0

SAFE-IN
HX0 HX1

HX2 HX3
Hx4 EX5
@Exe EX7
[Ox10 OX1M1
Ox12 OX13

OX14 OX15

RESET-IN
WEXx16 WX17

2 51530

TIMER®)

SAFE-OUT
EYO0 HY1

HY2 HEY3

SOLENOID
-OuUT
WY17 HY20

Figure 4.16 Completion State of Input Function Setting

Close and lock the protective cover. Refer to “Opening and Closing Protective Cover and Locking Protective Cover” in this chapter.
Lock the protective cover to protect the configuration settings.

change settings.

/\  WARNING

¢ |nstall the FS1B in a locked control panel so that no one other than Safety responsible persons can perform wiring or

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch)
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Canceling the Protection State

If the FS1B detects an external component failure or an external wiring error, such as when an operation different from the specification
is performed on the mode select input or when the EDM input is off when the safety output is off, the FS1B will shift to the Protection
state. In the Protection state, all of the safety outputs are turned off and “1” is displayed in the error LED. The Protection state can be
canceled by the following methods.

(1 Cancellation by the Connected Components

¢ |n case of the error with mode select input, the Protection state is canceled by turning off 1 of the appropriate 2 inputs after removing
the error factor. But the Protection state is not canceled during off-delay operation of safety outputs.
¢ |n case of the error with EDM input, the Protection state is canceled by turning on of the appropriate EDM input.

(1 Cancellation by Reconnect of Power to FS1B

The Protection state is canceled by reconnect of power to the FS1B after removing the error factor. If the error factor that caused the
change to the Protection state has been not removed, the FS1B returns to the Protection state again.

(1 Cancellation by Transition to Configuration State

By the changing the configuration of a logic or timer switch after removing the error factor, the state changes from Protection state to
Configuration state.

A WARNING | ¢ Turn off the power to the FS1B before inspection and/or connecting of the wires.

Canceling the Stop State

If the FS1B detects any wiring errors abnormalities or internal circuit failure, it changes to the Stop state and locks out operations. The
Stop state can be canceled by the following method.

(1 Cancellation by Reconnect of Power to FS1B
The Stop state is canceled by reconnect of power to the FS1B after removing the error factor.

Refer to “Chapter 6 Troubleshooting” for information to identify the cause that generated the Protection state or Stop state.
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Chapter 5 Logic

This chapter describes the Logic in the FS1B Series Safety Controller. Make proper use of the FS1B by thoroughly familiarizing yourself
with the operations and function of each Logic.

About the logic of FS1B-C3

) ) ) Mode select Safety output Description
Logic No. Logic Muting Input .
input ) \ Y1 Y2 \ Y3 page
L Dual channel safety output
301 AND circuit Dual channel safety output (with off-delay timer) 44
31A CII’CU‘IT including OR Dual channel safety output Dual <_:hannel safety output 49
functions (with off-delay timer)
31b Clrcu_lt including an OR Dual channel safety output Dual ghannel safety output 55
function (with off-delay timer)
31C CII’CU.It including muting v Dual channel safety output Dual c;hannel safety output 60
functions (with off-delay timer)
Circuit including a mode Safety output
31d selecting function v Safety output (with off-delay timer Safety output Safety output 65
) Lo Dual channel safety output Dual channel safety output
802 Partial stop cirouit (with off-delay timer) (with off-delay timer) 2
Circuit including a muting
32A function and a two-hand v Dual channel safety output Dual channel safety output 7
control input
Circuit including OR and Dual channel safety output
82b XOR functions Dual channel safety output (with off-delay timer) 82
Circuit including OR and Dual channel safety output
820 XOR functions Dual channel safety output (with off-delay timer) 87
Partial stop circuit Safety outout
32d including a mode v Safety output Safety output ) ¥ outp! Safety output 93
) ) (with off-delay timer)
selection function
303 Circuit including a mode v Dual channel safety output Dual channel safety output 100
selecting function (with off-delay timer) (with off-delay timer)
33A CIrCUIt. |ncludlng a mode v Dual channel safety output Dual ghannel safety output 107
selecting function (with off-delay timer)
Cireuit including a mode Dual channel safety output
33b selecting function and 4 Dual channel safety output . ¥ OUtp 114
. (with off-delay timer)
OR functions
Partial stop circuit Safety outout
33C including a mode select 4 Safety output . Y p, Safety output Safety output 121
function (with off-delay timer)
Circuit including two of Dual channel safety output
v
8ad mode select functions. Dual channel safety output (with off-delay timer) 128
Partial stop circuit Safety outout
304 including a mode 4 Safety output . ¥ outp! Safety output Safety output 137
selection function (with off-delay timer)
Partial stop circuit
. . : Safety output Safety output
34A :‘zﬂg‘:g:]g a muting v Safety output (with off-delay timer Safety output (with off-delay time) 144
Partial stop circuit
. . ) Safety output Safety output
v
34b ;r;(;]lg;ﬁgr:]g a muting Safety output (with off-delay time) Safety output (with off-delay time) 149
Partial stop circuit Safety outout
34C including a mode select 4 Safety output Safety output Safety output . Y p' 154
) ) (with off-delay timer)
function and OR functions
Partial stop circuit Safety output Safety output
sad including an OR function Safety output (with off-delay timer) Safety output (with off-delay timer) 162
. Lo Safety output
305 Partial stop circuit Safety output Safety output Safety output (with off-delay time) 167
. L Safety output
306 Partial stop circuit Safety output Safety output Safety output (with off-delay time) 172
) Lo Safety output Safety output
307 Partial stop circuit Safety output (with off-delay time) Safety output (with off-delay time) 177
Partial stop circuit
308 including a mode select 4 Safety output lSafety outpg t Safety output lSafety outpg t 182
function (with off-delay timer) (with off-delay timer)
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Chapter 5 Logic

(1 Wiring Example of Safety Input and Output

Here is an example of wiring for safety inputs and outputs common to each logic. Safety components to be connected should be
selected with due consideration of safety performance and operating conditions.

/\  WARNING

* Safety performance is evaluated on a system-wide basis. Please check thoroughly the correctness of
implementation of safety components in the overall system including wiring, configuration, and located environment,

before use.

FS1B

Safety Input 1

__©"Mode Select TI

o—

Safety Output 1

Safety Input 2

H:E Dual Channel
i g

)
@
Q
o)
o

Hold

0OSsSsD

EDM

24V DC

Safety Input 3

& Dual Channel
T Dependent

Safety Output 2

Hold
OSSD
with
Off-dela

[ | eom

Safety Input 4

Dual channel
NO/NC

—F

24V DC

Safety Input 5

— ke
10
ov ——
:| 0SSD2  —{ X11
ov
S6
24V DC (- Safety Input 6
e
|
T X2
B e | | X13
K1 K2 ] External Device Monitor 1
;P f | T4 | Dual Channel
| X14 ect Opening
K3 K4 ] External Device Monitor 2
_S7 S1: Selector switch
r | Reset Input 1 .
24V DC I \ S2, S6: Emergency stop switches
I 7 .
T 4‘—“ X16 S3: Enabling switch
oo S4: Non-contact interlock switch
24V DG ss §5: Safety light curtain
‘[ 57 Reset Input 2 S7: Pushbutton
| I [xw Monitor Input S8: Sensor, PLC tran5|stor.output, etc.
[ K1, K2, K3, K4: Forced guided relays
ov
Figure 5.1 Wiring example (Dual channel safety output)
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24V DC s4

24V ﬁk

17 Dual Channel Safety I
X6

FS1B

Safety Input 1

__©"Mode Select I

o—

Safety Input 2

:ﬂ:g Dual Channel
Direct Opening

Safety Input 3

~L Dual Channel
™ Dependent

Safety Input 4

]

24V DC S5

Safety Output 1

Hold

0OSsSsD

[ EDM

Safety Output 2

Hold

0OSsSsD

[ EDM

Safety Output 3

Hold

0ssD

[ | eom

Muting Input
| T10 |
MARN Muting Input
X10
| X1

External Device Monitor 1
| 112 | Dual Channel
| X12 irect Opening
External Device Monitor 2
| T13 | Dual Channel
| X138 ct Opening
External Device Monitor 3

| T14 | Dual Channel
| X14 ct Opening

External Device Monitor 4

r Reset Input 1

24vDC 1!
: +[X16
[A |

T15 Dual Channel
| X15 Direct Opening

Safety Output 4

Hold
0OSSD
with
Off-delay

[ | eom

ToPLC

S1: Selector switch

S2: Emergency stop switch
S3: Interlock switch

S4: Safety light curtain

24V DC S7

. Reset Input 2 S5, S6: Muting sensor

| ! S7: Pushbutton

1 X17 Monitor Input ,

R S8: Sensor, PLC transistor output, etc.

ov K1, K2, K3, K4, K5, KB, K7, K8: Forced guided relays
Figure 5.2 Wiring example (Single safety output)
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Chapter 5 Logic

Logic 301: AND circuit

Logic 301: AND Circuit

(1 Logic circuit

Safety input 1

TO-X0, T1-X1
Safety input 2 I Dual Channel
T2-X2, T3-X3 T Dependent

Safety input 3
T4-X4, T5-X5

;7[ Dual Channel

Dependent

~{ Dual Channel
~J_ Dependent

'w[: Dual Channel
~J_  Dependent

Safety input 4
T6-X6, T7-X7

Safety input 5
T10-X10, T11-X11

Dual Channel
Direct Opening

[E Dual Channel
Direct Opening
Safety input 6

T12-X12, T13-X13

Reset input 1

X16 Monitor Input

Hold

= 5 )
Y

Self-hold
function

Trigger

Hold

0OSsD

EDM

!

Reset
Selector

Reset input 2
X17

'SR

Monitor Input C:tr:rrtOI

External device
monitor 1
T14-X14

EDM Monitor

External device
monitor 2
T15-X15

EDM Monitor

e Safety inputs

External Device

External Device

Figure 5.3 Logic circuit (Logic 301)

Hold

OSSD

with
Off-delay

EDM

Safety output 1
YO
JEd

Safety output 2

Y2

Y3

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function Optional input functions Monitor output
(81%](6%”]'?1[&11) Dual channel dependent input gﬂz: 22222:: sNa(?étNyCiniSStu;[l Y4
(S.l_age;yz ”j%u_tx%) Dual channel dependent input B:z: 22222:: ’S\‘a?e/t’\yllci;nigStu;[l Y5
s Outchanns copant ot | DTS NONC v o
?rage%lr}%%;% Dual channel dependent input BEZ: 22222:: ’s\‘;‘)ét’\;?nigsturl Y7
1010, 141501 Dual shanme avect opening nput | o2 SEE e O Yo
A s Ouscramel et apenng ot | D1 KOG vt

¢ Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
The solenoid output turns on if the safety output is off and any of the safety inputs are off. The solenoid output turns off if the safety

input is all on.

Monitor output

Solenoid output (*1)

Safety output 1

(Y0, Y1) Y12 Y17
Safety output 2
V2, Y3) Y13 Y20

*1 Solenoid output is turned off outside the Run state.
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Logic 301: AND circuit

Chapter 5 Logic

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

7/
EL/,‘ * When both X16 and X17 are in the on state, the error LED displays “3” and the system moves to the Stop state. Use only one of them.

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch)

e External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop

(%;i[g monitor output 1 ot CJof o~ mon

(SYt1a£t3(§ monitor output 2 CJoff Clof mon Cloff

(S\;[%? monitor output 3 CJof mon CJoff Coff
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Chapter 5 Logic Logic 301: AND circuit

1 Wiring example

FS1B
st . \ Safety Input 1 24V DC
|
S A (¢
S‘: T1 L Dual Channel V+
- XA ~ Dependent
X0 V-
oV
s 1 ‘ Safety Input 2 Safety Output 1
| |
i T2
! \:F : Hold YO KA1
E T3 \[3 Dual Channel
X3 L Dependent
Y1 K2
X2
‘ [ EDM
oV
s3 | 7: ‘ Safety Input 3
e~ T4
| |
1 T5 ~L  Dual Channel
[ f ,, s \E Dependent Safety Output 2
X4 Hold Y2 K3
‘ 0SSD
with
Off-delay Y3 K4
sa | 7: ‘ Safety Input 4 [ EDM
T8 ov
ﬂ T7 \Es Dual Channel
””” X7 Y Dependent
X6
o |
|
O
I
s5 : V—f : ‘ Safety Input 5
e S T10
|
ﬂ T11 Dual Channel
- X11 Direct Opening
X10
o |
|
O
I
s6 : V—f : ‘ Safety Input 6
; “‘\F I T12
o . ;
%13 Direct Opening To PLC
X12
KA1 K2 ‘ External Device Monitor 1
+ f~ T4 xternal Device
X14 Monitor
K3 Ka ‘ External Device Monitor 2
’—\J\—\!\i 115 xternal Device
X15 Monitor
Reset Input 1
S7
24V DG i | Reset Input 2
| S |
: HXW 81, 82, 88, S4: Interlock switches
= S5, $6: Emergency stop switches

S7: Pushbutton
K1, K2, K8, K4: Forced guided relays

Figure 5.4 Wiring example (Logic 301)
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Logic 301: AND circuit Chapter 5 Logic

 Timing chart

Power Safety Safety
On output 1, 2 output 1, 2
On On

| |
Safety input 1
1 X0, X1
Monitor output

for safety input 1
1 Y4

Safety input 2
1 X2, X3

Reset input 1
1 X16
(Manual)

*’{ F* 0.1sto 5s

Reset input 2
1 X17
(Control)

Safety output 1
YO, Y1

Monitor output
for safety output 1
1 Y12

Off-delay time
Safety output 2
1Y2,Y3

Monitor output
for safety output 2
1 Y13

State monitor
output 3: Y16

Initialization

e Safety inputs 3, 4, 5, and 6 are all on in this chart.

Figure 5.5 Timing chart (Logic 301)
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Chapter 5 Logic Logic 301: AND circuit

(1 Safety system configuration example

This section describes an example of using Logic 301 to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,
A WARNING ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch)

o Safety system overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Interlock switch Dual channel dependent input
Safety input 2 Interlock switch Dual channel dependent input
Safety input 3 Interlock switch Dual channel dependent input
Safety input 4 Interlock switch Dual channel dependent input
Safety input 5 Emergency stop switch Dual channel direct opening input
Safety input 6 Emergency stop switch Dual channel direct opening input

Control object

Control object
Safety output 1 Robot operation permission
Safety output 2 Robot power

Before starting operation, make sure that the person is not inside the safety guard.
Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches)
The robot system can only operate when the safety guard is closed. Depending on the risk assessment of the entire system, a locking

mechanism may be required for the safety guard. (for example, implementation of unlocking after the robot has come to a complete
stop)

Safety input 6 Safety input 5

r_.. r.. \ Safety input 4

Safety output 1

or
Safety output 2

Safety input 1

Safety input 3 ,

\ Safety input 2

Figure 5.6 Safety system configuration example (Logic 301)

e Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
/\  WARNING
components connected to the FS1B.
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Chapter 5 Logic

Logic 31A: Circuit including an OR functions

(1 Logic circuit

I

—F

5

I

Safety input 1
TO-XO, T1-X1

Dual Channel

Dual Channel
Dependent

Safety input 2
T2-X2, T3-X3

Safety input 3
T4-X4, T5-X5

Dual Channel

Safety input 4

T6-X6, T7-X7
Safety input 5 Dual Channel
T10-X10, T11-X11 Direct Opening

Safety input 6 Dual Channel

T12-X12, T13-X13

Reset input 1
X16

Direct Opening

Direct Opening|

~{" Dual Channel
T~  Dependent

_[

Hold

Self-hold
function

Trigger

Safety output 1

IE Direct Opening

Monitor Input

Reset
Selector

Reset input 2
X17

'

Monitor Input ]—[ C;)tr:rl;ol

External device
monitor 1
T14-X14

External device
monitor 2
T15-X15

EDM
Monitor

e Safety inputs

Hold

OSSD

— |Eom

YO

s

Safety output 2

—————Hold

0OSSD
with
Off-delay

_[ EDM

Y2

1

External Device
Monitor

External Device

Figure 5.7 Logic circuit (31A)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Dual channel direct opening input

Dual channel NO/NC input

Y4

(T12-X12, T13-X13)

Dual channel safety input Il

(TO-X0, T1-X1) Dual channel safety input Il

T2 T Dual chanmeldependentinout | o8y ot ¥s
?rif_e;i”]l%u;% Dual channel direct opening input BEZ: 222:22: ,s\leff)és/?nlgau ItI Y6
?raée%lr}gu;é) Dual channel dependent input BE:: EEZEEZ: 'S\ﬁéscmlgstu Itl Y7
e Ous cramet st apanog oot | B KO v
Safety input 6 Dual channel direct opening input Dual channel NO/NC input Y11

¢ Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
The solenoid output turns on if the safety output is off and any of the safety inputs are off. When all safety inputs are turned on, the

solenoid output is turned off.

Monitor output

Solenoid output (*1)

Safety output 1

(Y0, Y1) Y12 Y17
Safety output 2
v2, Y3) Y13 Y20

*1 Solenoid output is turned off outside the Run state.
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Chapter 5 Logic Logic 31A: Circuit including OR functions

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

Q

/]
EL/,‘ * When both X16 and X17 are in the on state, the error LED displays “3” and the system moves to the Stop state. Use only one of them.

e W ARN'N G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch)

¢ External device monitor inputs
External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CJof mon mon
(Y14
State monitor output 2 Coft (ot mon ot
(Y15)
State monitor output 3 Cloff mon CJoff CJoff
(Y16)
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Logic 31A: Circuit including OR functions Chapter 5 Logic

 Wiring example

FS1B
st Safety Input 1 24V DG
4:\@ TO
L V+
:F — 1 H:E Dual Channel
77777 X1 Direct Opening
X0 V-
ov
s2 Safety Input 2 Safety Output 1
4:\“\’\—'7 2 Hold
|
:F .13 Dual Channel o
77777 X3 Dependent 0SSD
X2
EDM
s3 Safety Input 3
{14
|
L_C E, o115 E Dual Channel Safety Output 2
X5 Direct Opening
X4 Hold
0SSD
with
Off-delay
s4 Safety Input 4 [ EDM
4:\‘&4\—# 6
|
:P 117 ~{ Dual Channel
77777 X7 ~" Dependent
X6
[
o
s5 | H : Safety Input 5
4:_:\’\_'7 T10
j : : T11 H:E Dual Channel
””” X11 Direct Opening
X10
[
o
ss ' A : Safety Input 6
e
ﬂ T13 Dual Channel
**** X13 Direct Opening ToPLC
| X12
K1 K2 7LE><terna\ Device Monitor 1
| X14 Monitor
K3 K4 7LExterna\ Device Monitor 2
X15 Monitor

=

Reset Input 1

16 Monitor Input

<1

rTT T Reset Input 2
Zi\DC—/ ‘ S1, 82, S3, S4: Interlock switches
S5, S6: Emergency stop switches
S7: Pushbutton

K1, K2, K3, K4: Forced guided relays

<

17 Monitor Input

Figure 5.8 Wiring example (Logic 31A)
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Logic 31A: Circuit including OR functions

Chapter 5 Logic
 Timing chart
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Initialization

e Safety input 4 is all off and safety input 6 is all on in this chart.
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Logic 31A: Circuit including OR functions Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using Logic 31A to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,

A WARNING ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch)

¢ Safety system overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Interlock switch Dual channel direct opening input
Safety input 2 Interlock switch Dual channel dependent input
Safety input 3 Interlock switch Dual channel direct opening input
Safety input 4 Interlock switch Dual channel dependent input
Safety input 5 Emergency stop switch Dual channel direct opening input
Safety input 6 Emergency stop switch Dual channel direct opening input

Control object

Control object

Safety output 1 Robot operation permission
Safety output 2 Robot power
IDEC FS1B series Safety Controller User's Manual 53
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Logic 31A: Circuit including OR functions

Before starting operation, make sure that the person is not inside the safety guard.
Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches.)

The robotic system will only be operational when at least one safety guard in Area A and at least one safety guard in Area B are closed.
Depending on the risk assessment of the entire system, a locking mechanism may be required for the safety guard. (for example,

implementation of unlocking after the robot has come to a complete stop.)

sSafety input 3

Safety input 6

(o

ﬁ

s Safety input 4

Area B

Area A

«

n——— |

7
Safety output 1
// grafety output 2
7

Safety input 2 s

O fs——N
S

Safety input 1
alely inpu Safety input 5

Figure 5.10 Safety system configuration example (Logic 31A)

Area B

Area A

=V} 7]

Safety input 6

\Safety input 3

—— g =]

s Safety input 4

Safety output 1

| or
| Safety output 2

Safety input 2 \

7

Safety input 1
yinpu Safety input 5

g\ (o

/\  WARNING

components connected to the FS1B.

® Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
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Chapter 5 Logic

Logic 31b: Circuit including an OR function

(1 Logic circuit

Hold

Self-hold
function

_[ Trigger

Safety output 1

Safety input 1 Dual Channel

TO-X0, T1-X1 Direct Opening

Safety input 2

ToX2, T3-X3 Dual Channel Safety II

Safety input 3 QLE Dual Channel &
T4-X4, T5-X5 Direct Opening 1
Safety input 4

T6-X6, T7-X7 Dual Channel Safety II

Safety input 5 QLE Dual Channel

T10-X10, T11-X11 Direct Opening

Safety input 6
T12-X12, T13-X13

[E Dual Channel
Direct Opening

Monitor Input

Monitor Input ]_[ Cotntr;ol
sta

External Device

Reset input 1
X16

I

Reset
Selector

Reset input 2
X17

'R

External device

Hold

0OSSD

— | eom

YO

_EE

Safety output 2

—"T—— Hold

0OssD
with
Off-delay

_[ EDM

Y2

B

monitor 1 EDM h
T14-X14 Monitor

External device -
External Device

monitor 2 EDM

T15-X15 Monitor

Figure 5.11 Logic circuit (Logic 31b)

e Safety inputs
Some safety inputs can be changed input function.

The monitor output turns on when the target safety input is on and turns off when the safety input is off.

Initial input function Optional input functions

Monitor output

Safety input 1

Dual channel direct opening input

Dual channel NO/NC input

Y4

(T12-X12, T13-X13)

Dual channel safety input Il

(TO-X0, T1-X1) Dual channel safety input Il

Safety input 2 . Dual channel dependent input

(T2-X2, T3-X3) Dual channel safety input I Dual channel NO/NC input Y5
Safety input 3 . L Dual channel NO/NC input

(T4-X4, T5-X5) Dual channel direct opening input | by o1 channel safety input I 6
Safety input 4 ) Dual channel dependent input

(T6-X6, T7-X7) Dual channel safety input I Dual channel NO/NC input Y7
Safety input 5 . L Dual channel NO/NC input

(T10-X10, T11-X11) Dual channel direct opening input Dual channel safety input Il Y10
Safety input 6 Dual channel direct opening input Dual channel NO/NC input Y11

¢ Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
The solenoid output turns on if the safety output is off and one of the safety inputs is off. The solenoid output turns off if the safety

input is all on.

Monitor output

Solenoid output (*1)

Safety output 1
(YO, Y1)

Y12

Y17

Safety output 2
(Y2,Y3)

Y13

Y20

*1 Solenoid output is turned off outside of the Run state.
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Chapter 5 Logic Logic 31b: Circuit including an OR function

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

Q

/]
EL/,‘ * When both X16 and X17 are in the on state, the error LED displays “3” and the system moves to the Stop state. Use only one of them.

C W ARN'N G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch.)

¢ External device monitor inputs
External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CJof mon mon
(Y14
State monitor output 2 Coft (ot mon ot
(Y15)
State monitor output 3 Cloff mon CJoff CJoff
(Y16)
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Chapter 5 Logic

 Wiring example

FS1B

I

T0

™

X1

24V DC 32

24V
0OSsD1

X0

Safety Input 1

Dual Channel
Direct Opening

24V DC

T2
T3

Safety Input 2

Dual channel
safety input I

v ] 1 | X2 |
0SSD2 |— X3
ov
s3 “ Safety Input 3
4&\’\_'7
B EEE
—1.T15 ﬁ:[[ Dual Channel
- - X5 Direct Opening
X4
24V DC sS4

Safety Input 4

Safety Output 1

Hold

0SsD

EDM

Safety Output 2

Hold
0OSSD
with
Off-delay

D EDM

24V
0ssD1 [ |16 |
—L T7 E Dual channel }
safety input I
E jk X6 y inpu
0SssD2 — X7
ov -
: @ |
s A Safety Input 5
4?—:\4\—v* T10
: T11 Dual Channel
Rl NV H:LL Direct Opening
X10
s6 ! “ Safety Input 6
{112
ﬁ T13 Dual Channel
T Ixq3 H:[[ Direct Opening ToPLC
1 X12
K1 K2 7LExtemaI Device Monitor 1
;P f | 714 xternal Device
| X14 Monitor
K3 Ka 7LE><temaI Device Monitor 2
;P f | 15| xternal Device
| X15 Monitor
Reset Input 1
S7
P Reset Input 2 S1, S2, S6: Interlock switches
Z%DC—‘/: S2, S4: Safety light curtai
Lo __ 1 S5: Emergency stop switch
S7: Pushbutton
K1, K2, K8, K4: Forced guided relays
Figure 5.12 Wiring example (Logic 31b)
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Chapter 5 Logic

 Timing chart

Safety

Safety

Safety

output 1,2
On

output 1,2
On

Safety input 1
: X0, X1

for safety input 1

Monitor output
1 Y4

Safety input 2
X2, X3

[ep] T}
= ot
> >
2 g
Sy £k
22X 25
By Be
T X @ X
» B

Reset input 1
X16
(Manual)

Reset input 2

1 X17
(Control)

—>1 "<— Max. 0.1s
|
|
|
|

I
|

Safety output 1

1 YO, Y1

for safety output 1

Monitor output
1Y12

1 Off-delay time
|
I
|
|

Safety output 2
1Y2,Y3

for safety output 2

Monitor output
1 Y13

State monitor
output 3: Y16

<~ Max. 3s

Initialization

® Safety input 4 and safety input 6 are all on in this chart.

Figure 5.13 Timing chart (Logic 31b)
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Logic 31b: Circuit including an OR function Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 31b to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,

A WARNING ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch.)

e Safety system overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Interlock switch Dual channel direct opening input
Safety input 2 Safety light curtain Dual channel safety input |l
Safety input 3 Interlock switch Dual channel direct opening input
Safety input 4 Safety light curtain Dual channel safety input Il
Safety input 5 Emergency stop switch Dual channel direct opening input
Safety input 6 Interlock switch Dual channel direct opening input

Control object

Control object

Safety output 1 Robot operation permission

Safety output 2 Robot power

Before starting operation, make sure that the peson is not inside the safety guard.

The robot can operate in the state where no operator can enter area A (the safety guard in area A is closed and the light curtain is
illuminated) or in the state where no operator can enter area B and the robot cannot enter area A (the safety guard in area B is closed
and the light curtain is illuminated).

The safety guard in area B is closed and the light curtain is in the light-receiving state. Depending on the risk assessment of the entire
system, a locking mechanism may be required for the safety guard. (for example, implementation of unlocking after the robot has come
to a complete stop.)

Safety input 6

)

Safety input 6
Safety output 1

or
Safety output 2 | |

Safety input 4

Safety input 3 [ ]. P H D
s Safety input 1 l

-

Safety output 1

or
Safety output 2

Area B Area B //

7
- - - -Q
Safety input 4

Safety input 3

Safety input 1

*

Area A

Safety input 2
- o - -ee
Safety input 2 L

Safety input 5 Safety input 5

Figure 5.14 Safety system configuration example (Logic 31b)

e Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
components connected to the FS1B.

A WARNING | ¢ When the person enters area A or area B, protective measure must be taken to prevent the door closing while the

person is in the area (for example, using a padlock on the safety input 1 due to prevent restart of robot when the

person enters area B).
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Logic 31C: Circuit including muting functions

Logic 31C: Circuit including muting functions

(1 Logic circuit

Safety input 1
TO-X0, T1-X1

Muting input 1
X2, X3

Safety input 2
T4-X4, T5-X5

Muting input 2
X6, X7

Safety input 3
T10-X10, T11-X11

Safety input 4
T12-X12, T13-X13

Reset input 1
X16

Reset input 2
X17

External device
monitor 1
T14-X14

External device

monitor 2
T15-X15

e Safety inputs

Dual Channel Safety I

Muting Input

Dual Channel Safety I

Muting Input

o

ual Channel
irect Opening

[E Dual Channel
Direct Opening,

Monitor Input

~

I

Safety input
Muting function II

Muting Input (o)

1 Safety input
Muting function I

Muting Input (eo)

Hold

Safety output 1

'

Monitor Input ]_[ C;th;lrl;d

Reset
Selector

External Device

EDM Monitor

External Device

EDM Monitor

Self-hold
function

Trigger

YO

_EY:

Hold

OSSD

EDM

Figure 5.15 Logic circuit (Logic 31C)

Safety output 2
Y2

Hold
0OSSD Y3
with
Off-delay
EDM

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.
The muting lamp output turns on in the muting state. The muting state is enabled for the relevant muting Il function when muting

input 1 or muting input 2 is turned on while safety output 1 and safety output 2 are on. The muting state is disabled when the muting
input is turned off. When the power is turned on or the safety output is turned off while the muting input is on, the muting state is not
enabled unless the muting input is turned off once.

Initial input function Optional input functions Monitor output Muting lamp output
Safety input 1 ) Dual channel dependent input
(TO-X0, T1-X1) Dual channel safety inputll | 1 ) cannel NO/NG input Y4 vir
Muting input 1 . _
(X2, X3) Muting Input Y5
Safety input 2 . Dual channel dependent input
(T4-X4, T5-X5) Dual channel safety inputl | 1y ) ghannel NO/NG input v6 o0
Muting input 2 ) _
(X6, X7) Muting Input Y7
Safety input 3 Dual channel direct opening Dual channel NO/NC input Y10 _
(T10-X10, T11-X11) input Dual channel safety input Il
Safety input 4 Dual channel direct opening Dual channel NO/NC input VA1 _
(T12-X12, T13-X13) input Dual channel safety input Il

¢ Safety outputs

The monitor output turns on when the target safety input is on and turns off when the safety input is off.

The monitor output turns off immediately independent on set off-delay time.

Monitor output

Safety output 1

(Y0, Y1) e
Safety output 2
2. v3) Y13
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Logic 31C: Circuit including muting functions

Chapter 5 Logic

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

S

7/
EL//‘ * When both X16 and X17 are in the on state, the error LED displays “3” and the system moves to the Stop state. Use only one of them.

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch.)

e External device monitor inputs
External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 ot CJof mOn mon
(Y14)
State monitor output 2 (ot CJof o~ Coft
(Y15)
State monitor output 3 CJof mon CJoff Coff
(Y16)
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Logic 31C: Circuit including muting functions

1 Wiring example

24V DC 1

FS1B

24V

Ir

T3

X2

[osso2 |- xa

Safety Input 1

Dual channel
safety input II

24V DC

! — X3
[ E— ]
24VDC OV gy

Muting Input 1

Muting Input

24V

5

| X4 |
0SsD2 || X5

0SSD1 —Ll

Safety Input 2

Dual channel
safety input I

Muting Input 2

Safety Output 1

Hold

0OSSsD

EDM

Safety Output 2

Hold
0OSSD
with
Off-delay

[ EDM

Muting Input

[

g7 1T10
[itiiﬁ1
e Pk

X10

Safety Input 3

Dual Channel
Direct Opening

{112
|: i‘ T13

[ <[>
XX
N[

Safety Input 4

Dual Channel
Direct Opening

x|+
NN~

External Device Monitor 1

External Device
Monitor

=

K3 K4

x|
g
oo

=

External Device Monitor 2

External Device
Monitor

<1

16

Reset Input 1

Monitor Input

I
1
‘UJ
_ _ |
>
-
5

Reset Input 2

Monitor Input

ToPLC

Figure 5.16 Wiring example (Logic 31C)

S1, S4: Safety light curtains

S2, 83, S5, S6: Muting sensors

S7: Emergency stop switch

S8: Interlock switch

S9: Pushbutton

K1, K2, K3, K4: Forced guided relays
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Chapter 5 Logic

Logic 31C: Circuit including muting functions

 Timing chart

Safety

Safety

Safety

Power

output 1,2
On

output 1,2
On

Muting

Muting

Safety input 1
: X0, X1

1
s
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= c
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e

[0}
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S ¥
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Muting input 1
X2, X3

I
]

kel

=

5 —
£5
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©c
oc
S o
= C
=
=R
> E7.

Safety input 3
: X10, X11

Reset input 1

1 X16
(Manual)

0.1sto 5s

Reset input 2

:X17
(Control)

Safety output 1
YO, Y1
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State monitor

output 3
1 Y16

<—> Max. 3s

Initialization

* Muting input 2 is all off, safety input 2 and safety input 4 are all on in this chart.

Figure 5.17 Timing chart (Logic 31C)
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Chapter 5 Logic

Logic 31C: Circuit including muting functions

(1 Safety system configuration example

This section describes an example of using Logic 31C to implement safety measures for a robot system that includes conveyors and

other transport devices.

/\  WARNING

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,
1SO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the

reset input of FS1B. (for example, provide a start switch.)

e Incorrect use of the muting function can lead to accidents. Please familiarize yourself with the muting function and
use it correctly in accordance with the relevant standards. (for example, IEC61496-1, etc.)

* |f the muting function is enabled, the operator must ensure the safety of the protected area in an appropriate
measure. (for example, by notifying the surrounding area with a muting lamp.)

e Safety system overview
Safety components to be used

Safety components to be connected

Input functions

Safety input 1

Safety light curtain

Dual channel safety input |l

Muting input 1

Muting Sensor

Muting Input

Safety input 2

Safety light curtain

Dual channel safety input Il

Muting input 2

Muting sensor

Muting Input

Safety input 3

Emergency stop switch

Dual channel direct opening input

Safety input 4

Interlock switch

Dual channel direct opening input

Control object

Control object

Safety output 1

Robot operation permission

Safety output 2

Robot power

Muting lamp output

Muting lamp

Before starting operation, make sure that the person is not inside the safety guard.

Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches.)

The robot system can only be operated when the safety guard is closed and the safety light curtain is in the light receiving state.
The muting sensor detects the cargo carried by the conveyor system and activates the muting function, enabling operation even when

the safety light curtains are blocked. When this occurs, the muting lamp illuminates to warn the operator.
Depending on the risk assessment of the entire system, a locking mechanism may be required for the safety guard.

(for example, implementation of unlocking after the robot has come to a complete stop.)

Safety input 3

(o

Muting lamp

)

i

Safety input 1

¢

e - 21

Muting input 1

Safety input 4 :

Safety output 1
or )
Safety output 2 Safety input 2

Muting lamp

e

Muting input 2

Figure 5.18 Safety system configuration example (Logic 31C)

/\  WARNING

* Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
components connected to the FS1B.
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Logic 31d: Circuit including a mode select function Chapter 5 Logic

Logic 31d: Circuit including a mode selecting function

(1 Logic circuit

Safety output 3
Safety input 5 Dual Channel Y3
T10X10, T11-X11 QE Direct Opening Hold Hold >
Self-hold 0SSD
function
Safety input 2 ~[ Dual Channel —[ Trigger —[ EDM
T2-X2, T3-X3 ~ Dependent &
Teach Mode (X0)
Safety input 1 _° Mode Select II ————Hold —
TO-XO, X1 o—
Auto Mode (1) Self-hold
function
Safety input 3 EE Dual Channel & Trigger
T4-X4, T5-X5 Direct Opening Safety output 1-1
-
YO
. & Hold —>
Safety input 4 EE Dual Channel LA Hold | h—
T6-X6, T7-X7 Direct Opening q 0SSD
Self-hold
R ) function EDM
X?Zet input 1 Monitor Input Trigger
Safety output 1-2
T Hold -
Reset input 2 ' - Control o
X17 [ Monitor Input ]—[ start & 0SSD
with
Off-delay
External device External Device EDM
monitor 1 -m X eVl 1
T12-X12 Monitor
External device E | Devi
monitor 2 Epm |EXtema Device N1 Safety output 2
T13-X13 Monitor vo
LpN———1Hold —>
External device c | Devi
monitor 3 EDM |External Device 0SsD
T14-X14 Monitor
EDM
External device
monitor 4 EDM External Devwce
T15-X15 Monitor

Figure 5.19 Logic circuit (Logic 31d)

e Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function Optional input functions Monitor output
?Fz?)f—e%l 2<p1l;t 1 Mode select input I - Onin teac\r(w4mode X0y
e Ous crametceparcntiop | D KOG o s
?l_ifiz'q%u;g) Dual channel direct opening input BEZ: Zﬂz:gg: ,s\‘a?ét,;‘/?nlggtu ItI Y6
?%fi%'r%u;% Dual channel direct opening input BEZ: 222222: ,s\lacf)e/t,;‘/?nlpr)ftu ItI Y7
e Oua cranmet st apenng ot | D1 O o
e Safety outputs
The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
Monitor output
(SYag;ety output 1-1 Y12
(SYe:f;ety output 1-2 Y13
(izzf;aty output 2 Y17
(%{a;;ety output 3 Y20
IDEC FS1B series Safety Controller User's Manual 65

B-2244



Chapter 5 Logic

Logic 31d: Circuit including a mode select function

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating

only with the reset input of FS1B. (for example, provide a start switch.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1-1 (YO)
External device monitor input 2 (T13-X13): for safety output 1-2 (Y1)
External device monitor input 3 (T14-X14): for safety output 2 (Y2)
External device monitor input 4 (T15-X15): for safety output 3 (Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CJof mon mon
(Y14
State monitor output 2 Coft ot mon ot
(Y15)
(Sthg monitor output 3 ot mOn ot ot
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Logic 31d: Circuit including a mode select function Chapter 5 Logic

 Wiring example

FS1B
24V DC
Safety Input 1
31 % V+
] rv! Mode Select I
Jﬁ X0 o— V-
1 o X1
Safety Output 1-1
s2 U Safety Input 2 Hold
4A\‘\’\_'i T2
— 0ssD
m& " Dual Channel
X3 " Dependent [ Y
X2
[ Safety Output 1-2
33 i Safety Input 3
4554\—‘# T4 Hold ]
II T5 :H:E Dual Channel OStShD H
oot e | i i wi
X5 Direct Opening Off-delay
x4 [ EDM oV
s4a Safety Input 4 Safety Output 2
4:\:\4# T6
[t (e g
it X7 Direct Opening 0ssD H
X6
[| eom
o~ ov
e
s5 ' H : Safety Input 5
T~ 1o Safety Output 3
|
e S M (T T
oot TN Direct Opening Hold -
| X10 0ssD H
It [| eom L= o
K1 K2 7LExterna\ Device Monitor 1
1 X12 Monitor
K3 K4 7LE><terna\ Device Monitor 2
1 X13 Monitor
K5 K6 7LExtema\ Device Monitor 3
| X14 Monitor
T ToPLC
K7 K8 7LE><tema\ Device Monitor 4
1 X15 Monitor

S1: Selector switch

S2: Enabling switch

S4: Interlock switch

S5: Emergency stop switch
S6, S7: Pushbuttons

Reset Input 1

Monitor Input

N
N
<
o
o

>
o
(9]

Reset Input 2

Monitor Input

)
G

>

x
4‘1'7

Figure 5.20 Wiring example (Logic 31d)

K1, K2, K3, K4, K5, K6, K7, K8
: Forced guided relays
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Auto Mode
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Logic 31d: Circuit including a mode select function
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Chapter 5 Logic
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2}
<)
\\\\\\ Lo B S ___ ( __ BN W | | s e e
©
=
] ©
£
| _ _ =
>
©
O ___
?
o R =
o
[0}
£
[ =
>
©
5
4
=
©]
(2
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ - __ -4 b ____ -y ___|______
S] 2
£ o
= 3
P’M
P& -
-
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ B O e [
8 °
x
ko] [
s - - . » =
-
g iei
Aﬂ
[0}
o
o
=
<
s ___ ‘o411 .|+ _-‘r.-- -+ 4oL
[0}
(0]
= v o
““““““ T e E e B e e S o e o e i R
55 55 - = 2 - =3 [V ™
o
- - 23 N aa « © — ~ 5 3e 5 3e 5 5 o
8 £ = 5 5 2
> > 5 c =1 5 c > > 5 5 e 50 i3 50 i3 i3 c >
Q a [ o} [ a Qr o 3 5 3 5 ) > > S &
£ k= .= K= .= S5 £X s T 2 = o o2 o o2 o I} =]
2z 2z 2% 22X 2% 22X 25 BoZ =,8 2z se 2 se 2z 2z =
52 3% 83y ¥ 8¢ ¥ g% gxE gx§ 5% g8gr  3¥  5i% 3¥ §% =%
3 2 2
RO A =987 o =987 » e T2 £Xo a7 =5~ a7 =5~ a7 a7 n 3

IDEC

B-2244

Figure 5.21 Timing chart (Logic 31d Teach mode)
FS1B series Safety Controller User's Manual

<—! Max. 3s

Initialization

e Safety input 4 is all on in this chart.
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Teach Mode

output 1,2, 3 Switch to

Safety
On

Safety

Safety

Safety
output 3

Logic 31d: Circuit including a mode select function
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Chapter 5 Logic

Logic 31d: Circuit including a mode select function

(1 Safety system configuration example

This section describes an example of using logic 31d to implement safety measures for machine tools.

/\  WARNING

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

* When using logic that includes a mode select input, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into
the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display.)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch.)

* Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

e Safety System Overview
Safety components to be used

Safety components to be connected Input functions Active mode

Safety input 1 Selector switch Mode select input Il —
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Interlock switch Dual channel direct opening input Auto mode
Safety input 4 Interlock switch Dual channel direct opening input Auto mode
Safety input 5 Emergency stop switch Dual channel direct opening input Teach mode
Auto mode

Control object

Control object

Safety output 1-1

Machine tool operating permission

Safety output 1-2

Machine tool power

Safety output 2

Peripherals

Safety output 3

Entire system
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Logic 31d: Circuit including a mode select function Chapter 5 Logic

e Teach mode
Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set to
the operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the operator.

Safety
1
Operator interface CO)LI:[DUT
Safety input 5 T h d , ,
| |
l ) SACnoce Safety input 1 I |
. | |
- . Safety output 3 X0 I |
(Safety output for total system shutdown) ‘ ‘
Safety input 1 i ‘
- X1 | I
| |
gra fefy output 1-1 Monitor output ! !
Safety output 1-2 for safety input 1 | |
Safety output 2 Y4 ‘ ‘
Safety input 2 } |
d Safety input 4 X2, X3 : i |
! ! |
Reset input 1 ! ’<7 Min. 0.1s "
. s :X16 i ; l
] E; g (Manual) Max. 0.1s—> |<— I
Safety input 3 Safety output 1-1 ! !
Teach mode Auto mode Y0 | |
. | |
- - Safety output 1-2 | LOﬁ'd:Iay time
Safety input 2 Safety input 1 1 Y1 : :
Enabling switch
Safety output 2
1Y2
Figure 5.23 Safety system configuration example (Logic 31d Teach mode) Figure 5.24 Timing chart (Logic 31d Teach mode)

e Auto mode
Select the auto mode when during normal operation of the machine tool.
Before starting normal operation, make sure that the person is not inside the safety guard. Additional safety measures should be
applied as needed. (for example, use padlocks for interlock switches.)
The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the

unlocking process is performed.)
Safety
Operator interface (C))L:]tput 1,2
Safety input 5 I ,
Auto mode , ! |
l T Safety input 1 ! !
. . Safety output 3 : X0 | i

(Safety output for total system shutdown)

Safety input 1

| |
| |
- . : X1 : :
Safety output 1-1 Monitor output | |
or :
Safety output 1-2 ].(OYr 4S afety input 1 : :
Safety output 2 .
(for auto mode) Safety input 3
Safety input 4 1 X4, X5

|

|

7 |

|

[

|

Guard |

Reset input 1 ’(7 Min. 0.1s
s 1 X16 —
(o m (Manual) Max.0.1s —>{ |<—
|

\ Safety output 1-1 | :
Safety input 3 YO | !
I 1 Off-delay time
Teach mode Auto mode Safety output 1-2 ! —
@ Y1 } |
| |

Safety input 1 Safety input 2 §$f2(5ty output 2 : :

Guard

Figure 5.25 Safety system configuration example (Logic 31d Auto mode) Figure 5.26 Timing chart (Logic 31d Auto mode)

e Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
A WARNING components connected to the FS1B.
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Logic 302: Partial stop circuit

Logic 302: Partial stop circuit

(1 Logic circuit

Safety input 1 LE Dual Channel
TO-X0, T1-X1 Direct Opening
Safety input 2 Dual Channel
T2-X2, T3-X3 Direct Opening
Safety input 3 Dual Channel
T4-X4, T5-X5 Direct Opening
Safety input 4

T6-XB, T7-X7 Dual Channel Safety II

Safety input 5

T10-X10, T11-X11 Dual Channel Safety I

Safety input 6

T12-X12, T13-X13 Dual Channel Safety I

Reset input 1

X16 Monitor Input

-

5 )
-/

DEATAEA

Reset
Selector

Reset input 2
X17

'SR

Monitor Input ]—[ C;Jtr;rrtol

External device va——
monitor 1 EDM xternal Device

Safety output 1

_[ Trigger

M—Hold

Self-hold
function

’_[ Trigger

—[ EDM

T14-X14 Monitor

External device

monitor 2 EDM EXte’:;al I?evuce
T15-X15 onitor

e Safety inputs

Figure 5.27 Logic circuit (Logic 302)

YO
Hold Hold _[:
0SSD Y1
Self-hold with
function Off-delay

Safety output 2

Y2
Hold
OSSD Y3
with
Off-delay
EDM

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function Optional input functions Monitor output
?l%fe%lr]ﬁ%%) Dual channel direct opening input Bﬂz: 22222:: sNa(?étNyCini;Stu;[l Y4
(S.ge;é”]%itxzs) Dual channel direct opening input BE:: 222222: ’S\‘a?e/t’\yllci;ni;Stu;[l Y5
g.ife%'r]%&% Dual channel direct opening input Bzz: 22:2::: ,s\‘a?e/t,\y‘/(i:nigt?tultl Y6
To.xb. 177 Dual chanel safty Input I Dol chamnel NONG Pt v7
e Duat e syt || Do e
A Ous chomel sty 1| D13 et

¢ Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
The solenoid output turns on if the safety output is off and any of the safety inputs are off. When all safety inputs are turned on, the

solenoid output is turned off.

Monitor output

Solenoid output (*1)

Safety output 1

(Y0, Y1) Y12 Y17
Safety output 2
V2, Y3) Y13 Y20

*1 Solenoid output is turned off outside Run state.
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Logic 302: Partial stop circuit Chapter 5 Logic

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

7/ (:l
EL/,‘ * When both X16 and X17 are turned on, the error LED displays “3” and the device enters the Stop state. Use only one of them.

C W ARN'N G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs
External device monitor inputs are used to monitor the status of components connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1(Y0, Y1)
External device monitor input 2 (T15-X15): for safety output 2(Y2, Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 CJof [Joff mon mon
(Y14)
State monitor output 2 ot ot o~ ot
(Y15)
State monitor output 3 CJof mon CJoff Cloff
(Y16)
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Logic 302: Partial stop circuit

1 Wiring example

: Q : FS1B
st 1 H ! Safety Input 1
110
ﬂ T1 Dual Channel V+
""" X1 Direct Opening
X0 V-
o
S0 : H : Safety Input 2 Safety Output 1
|
o L2 Hold
ﬂ T3 Dual Channel 0SsD
""" X3 Direct Opening with
W Off-delay
EDM
33 ‘! T 7: Safety Input 3
T T4 |
|—v—\‘\—¢\:7 5 Dual Channel Safety Output 2
to oo - X5 Direct Opening
X4 Hold
0SSD
wit
24V DC sS4 Off-delay
EDM
24V jk Safety Input 4 [
0SsD1 | |16 |
— |13
E 0ossb2  |— X7
ov
24V DC S5
24V jk Safety Input 5
0ssD1 | [ 110 |
=
v EALL
1) [ossor |
ov
24V DC S6
—L 24v % Safety Input 6
0ssD1 | |12
el
o 1 X12 |
0ssD2 —2(13
ov
K1 K2 7LMerna\ Device Monitor 1
E f M External Device
2&‘% Monitor
K3 K4 7LExterna\ Device Monitor 2
E f | T15 ] External Device
7><_15r Monitor
Reset Input 1
S7
T T Reset Input 2
200
S1, S2: Emergency stop switches
S3: Interlock switch
S4, S5, S6: Safety light curtain
S7: Pushbutton
K1, K2, K3, K4: Forced guided relays
Figure 5.28 Wiring example (Logic 302)
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Logic 302: Partial stop circuit Chapter 5 Logic

 Timing chart

Power Safety Safety Safety
On output 1 output 2 output 2
On On Qn

Safety input 1
1 X0, X1

Monitor output
for safety input 1
1 Y4

Safety input 4
1 X6, X7

"( }‘*Min. 0.1s "( }‘*Min. 0.1s
Max. 0.1s —| |— L IMax.04s —] |—

l —] \<—‘L 0.1sto 5s
| |0

| | |
| —1 —Max. 0.1s
: | |
|
|

Reset input 1
1 X16
(Manual)

Reset input 2
1 X17
(Control)

Off-delay time
Safety output 1
1 YO, Y1

Monitor output
for safety output 1
1 Y12

Off-delay time Off-delay time
Safety output 2

1Y2,Y3

Monitor output
for safety output 2
1 Y13

State monitor
output 3: Y16

Initialization

e Safety inputs 2, 3, 5, and 6 are all on in this chart.

Figure 5.29 Wiring example (Logic 302)
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Chapter 5 Logic

Logic 302: Partial stop circuit

(1 Safety system configuration example

This section describes an example of using Logic 302 to implement safety measures for a robotic system.

/\  WARNING

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,
1ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

o Safety system overview

Safety components to be used

Safety components to be connected Input functions

Safety input 1

Emergency stop switch

Dual channel direct opening input

Safety input 2

Emergency stop switch

Dual channel direct opening input

Safety input 3

Interlock switch

Dual channel direct opening input

Safety input 4

Safety light curtain

Dual channel safety input Il

Safety input 5

Safety light curtain Dual channel safety input Il

Safety input 6

Safety light curtain Dual channel safety input Il

Control object

Control object

Safety output 1

Entire system

Safety output 2

Robot operation permission

Before starting operation, make sure that the person is not inside the safety guard or near a robot other hazardous source.
The robot system can only operate when the safety guard is closed.

Safety input 3
Safety output 1

(Safety output for total system shutdown

E Safety output 2

Figure 5.30 Safety system configuration example (Logic 302)

Safety input 4
Safety input 6

Safety |nput 5

(o

Safety input 1

(o

Safety input 2

WARNING

* Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components
connected to the FS1B.
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Logic 32A: Circuit including muting function and two-hand control input

Chapter 5 Logic

Logic 32A: Circuit including muting function and two-hand control input

(1 Logic circuit

‘[: Dual Channel
~[T Dependent

Safety input 1

TO-X0, T1-X1
Safety input 2 [ Dual Channel
T2-X2, T3-X3 " Dependent

Safety input 3

T4-X4, T5.X5 Dual Channel Safety I

Muting input

X6, X7 Muting Input

I,

il

Safety input
Muting function II

Muting Input (e0)

Safety input 4 —C Dual channel

=D

Safety output 1

Self-hold
function

l: Trigger

T10-X10, T11-X11 ~ NO/NC

Safety input 5 —C Dual channel

T12-X12, T13-X13 ~ NO/NC

Safety input 1
Two-hand
@ @control ——

Safety input 2

R0

TypellC

Reset input
X17

'

Monitor Input ]—[ C;l;t:to\}

External device N
External Device|

——— Hold

—{ | eom

monitor 1 EDM
T14-X14

Monitor

External device -
External Device|

monitor 2 EDM
T15-X15

Monitor

e Safety inputs

Figure 5.31 Logic circuit (Logic 32A)

YO

Hold
T
0SSD

— | eom

Safety output 2

Y2
Y3
0OSsD

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

The muting lamp output turns on in the muting state. The muting state is enabled when muting input is turned on while safety output
1is on. The muting state is disabled when the muting input is turned off. When the power is turned on or the safety output is turned

off while the muting input is on, the muting state is not enabled unless the muting input is turned off once.

The two-hand control function is turned on when safety input 4 and safety input 5 are turned on at the same time (within 0.5s) while
safety output 1 is on. When the power is turned on or the safety output 2 are turned off while safety input 4 and safety input 5 are on,

two-hand control function does not turn on unless safety input 4 and safety input 5 are turned off once.

Initial input function

Optional input functions

Monitor output

Muting lamp output

Safety input 1

Dual channel NO/NC input

(T12-X12, T13-X13)

Dual channel safety input |l

(TO-X0, T1-X1) Dual channel dependentinput | ) cannel safety input I Y4 -
T2 T Dual chanmel depencent nput | 18 IO et v -
Soress oun crama sy || DT S [
(l\)/l(;‘y[i?g)lnput Muting Input - Y7

Sty | oo nono | S cmddendenios |y -
Safety input 5 Dual channel NO/NC input Dual channel dependent input Y11 _

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.

Monitor output

Safety output 1

(Y0, Y1) Y12
Safety output 2
(v2,v3) e
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Chapter 5 Logic

Logic 32A: Circuit including muting function and two-hand control input

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 2 (X17)

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating

only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

¢ State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Coft ot mon mOn
(Y14)
State monitor output 2 Cloff (ot mon CJoff
(Y15)
(Syt1aée) monitor output 3 Cloff mon CJoff CJoff

¢ Two-hand control monitor output

Two-hand control monitor output is turned on when safety input 4 and safety input 5 are turned on at the same time (within 0.5s).

When the power is turned on while safety input 4 and safety input 5 are on, two-hand control monitor output does not turn on unless

safety input 4 and safety input 5 are turned off once.

Two-hand control monitor output (Y20)
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Logic 32A: Circuit including muting function and two-hand control input

Chapter 5 Logic

 Wiring example

SHQ}

T 110

II 1 "I Dual channel
fo-==- Ixq |l dependent

FS1B
Safety Input 1

X0

Safety Input 2
T2
T3 || ™ Dual Channel

X3 ~ Dependent

X2

Safety Output 1

Hold

OSSD

EDM

24V DC

24V DC 33
24V ]k Safety Input 3
[ossot 1 (o) | [
ﬁ —L;—i Dual Channel Safety IT elely Dty
Hold
E 0ssD2 — X5 ©
ov 0SsD
24V DC S4 EDM
-==a
L“‘ : Muting Input
| 1 T6
S5 T7 )
e Muting Input
L
A=
: — X7
N . :|I
,,,,,?6,,,ﬁ Safety Input 4
: ﬁ‘,\—ﬁ T10
: |:/ — T11 Dual channel
|
| —X11 ~ NO/NC
: ; X10
1 1
: : Safety Input 5
|
|
! —~_ Dual channel ToPLC
| NO/NC
|
K1 K2 7LExternal Device Monitor 1
—— (T
| X14 Monitor
K3 K4 7LExternaI Device Monitor 2
f f E xternal Device|
1 X15 Monitor
E(El S1: Emergency stop switch
S2: Interlock switch
s7 S3: Safety light curtain
oavoe | Rest Input S4, S5: Muting sensors
! ‘ X17 S6: Two-hand control switch
I
I (The contact state in figure 5.32 is the state in which the
switch is not pressed.)
S7: Pushbutton
K1, K2, K3, K4: Forced guided relays
Figure 5.32 Wiring example (Logic 32A)
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Logic 32A: Circuit including muting function and two-hand control input

Chapter 5 Logic

 Timing chart

Safety

Safety

output 2

output 2
On

Safety

Safety

Safety

Power

output 1

output 1

Muting

Safety input 1
1 X0, X1

Safety input 3
X4, X5

o
[¢]
‘‘‘‘‘ LS. ___ |
bt
- 5 -
2 £3
£ °c
2
(o)) [SRe)]
2% 2£
5¢ §5¢
s SET

Safety input 4
1 X10

Safety input 4

: X1

Safety input 5
1 X12

Safety input 5
: X138

Reset input 2

Safety output 1

YO, Y1

1
-
5 a
25

2

> O
O;W,
=

53
ol
S-%
=>Qo7.

Safety output 2
1 Y2,Y3

Muting lamp outbut

LY17

I
=]

- - .S _ _ ]
..lO
5 O
22
2
°£8
o O
=3 5
c=5
O v Q
=L c

State monitor
output 3: Y16

<—> Max. 3s

Initialization

e Safety input 2 is all on in this chart.

Figure 5.33 Timing chart (Logic 32A)
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Logic 32A: Circuit including muting function and two-hand control input Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using Logic 32A to implement safety measures for a press.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO13851), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the

A WARNING reset input of FS1B. (for example, provide a start switch, etc.)

e Incorrect use of the muting function can lead to accidents. Relevant standards (for example, IEC61496-1, etc.),
familiarize yourself with the muting function and use it correctly.

* |f the muting function is enabled, the operator must ensure the safety of the protected area in appropriate measures.
(for example, by notifying the surrounding area with a muting lamp, etc.)

e Safety system overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel dependent input
Safety input 2 Safety light curtain Dual channel safety input Il
Safety input 3 Safety light curtain Dual channel safety input Il
Muting input 1 Muting sensor Muting input
Safety input 4 ) Dual channel NO/NC input

- Two-hand control switch -

Safety input 5 Dual channel NO/NC input

Control object

Control object

Safety output 1 Entire system
Safety output 2 Press action allowed
Safety input 1
l f . Safety output 1
Muting lam . (Safety output for total system shutdown)

Safety output 2

Wi

Safety input 3 | |

¢

e - 271

Muting input

Safety input 2

Safety input 4 and Safety input 5

€

Figure 5.34 Safety system configuration example (Logic 32A)

¢ Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
components connected to the FS1B.

/\  WARNING
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Logic 32b: Circuit including an OR and a XOR function

Logic 32b: Circuit including an OR and a XOR function

(1 Logic circuit

Safety input 1

~f Dual Channel
TO-XO, T1-X1 ™ Dependent
Safety input 6
T12-X12, T13-X13 | ~ ™ Dependent

Safety input 2
T2-X2, T3-X3

Safety input 3
T4-X4, T5-X5

Safety input 4
T6-X6, T7-X7

Safety input 5
T10-X10, T11-X11

Control input

Safety output 1

Y0

Ly

Safety output 2

X16
Reset input . - Control}
17 [ Monitor Input ]—[ start J

External device

& Hold Hold
Se|f*h0|d 0SSD
function
—l: Trigger -l: EDM
N—]
& &
OSSD
with
Off-delay
| eom

Y2

=

monitor 1 m External Device
T14-X14 - Monitor
External device E———"
monitor 2 -m xternal Device

e Safety inputs

Figure 5.35 Logic circuit (Logic 32b)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Dual channel dependent input

Dual channel NO/NC input

Y4

(T12-X12, T13-X13)

Dual channel safety input Il

(TO-X0, T1-X1) Dual channel safety input Il

T2 T3 Dual channel safety nput I Dl ohannel NOAG rput Y5
s Ouatchanns syt 1| Do e e e
o6, 177 Dusl channel sty nput I Dol chamnel NONG Pt Y7
e Out sy g1 | B8 e Seencent
Safety input 6 Dual channel dependent input Dual channel NO/NC input Y11

¢ Safety outputs

The monitor output turns on when the target safety input is on and turns off when the safety input is off.
The monitor output turns off immediately independent on set off-delay time.

Monitor output

Safety output 1

(Y0, Y1) e
Safety output 2
N2 v Y13
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Logic 32b: Circuit including an OR and a XOR function

Chapter 5 Logic

e Control input

Control inputs are used to control the safety output.

Control input 1 (X16)

C WARNIN G e Control inputs are not safety inputs. Do not use as a safety input since the hazardous source may not stop due to
connected equipment or input circuit failure.

® Reset inputs

Resets inputs are used to reset the safety output.

Reset input 2 (X17)

c W ARNIN G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 [Jof [Joff mon mon
(Y14)
State monitor output 2 (ot CJof o~ ot
(Y15)
State monitor output 3 CJoff mOn Clof Cloff
(Y16)
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Chapter 5 Logic Logic 32b: Circuit including an OR and a XOR function

1 Wiring example

- 7\
. :Q‘ ‘ FS1B
S Safety Input 1

ﬂ T1 || L Dual Channel
oo - X1 ||~ Dependent
X0
24V DC Safety Input 2
NN
el
X2
4#‘\‘\—% X3
24V DC s3

Safety Input 3

Dual Channel Safety I

B
’_I
dd

']

24V DC Safety Input 4
sS4 | 16
P 1.X6
X
24V DC s

24v Safety Input 5
0SsD1 |+ |10

Dual Channel Safety I

2

<

(@}

()

(9]
MJ

[ —
5‘5‘1
Z3=

]

! |
|
S6 | 4 |
A Safety Input 6
4‘_\4\—'*‘ : T12
|
|I T13 ~L Dual Channel
””” X13 ~[ Dependent
| X12
K1 K2 B External Device Monitor 1
f f T14 External Device
| X14 Monitor
K3 K4 | External Device Monitor 2
f f T15 External Device
| X156 Monitor
S7

R, Control Input

24vDC | ‘
R

-==- Reset Input

aavpc 1
: X17
R

Safety Output 1

Hold

0SsD

EDM

Safety Output 2

Hold

Off-delay
[] eom

24V DC

ToPLC

Figure 5.36 Wiring example (Logic 32b)

S1, S6: Emergency stop switches
S2, S4: Interlock switches

S8, S5: Safety light curtains

S7, S8: Pushbuttons

K1, K2, K3, K4: Forced guided relays
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Chapter 5 Logic

Logic 32b: Circuit including an OR and a XOR function

 Timing chart

Safety Safety Safety

Safety

Safety

Power
On

output 2

output 1
On

On

output 2
On

output 2
On

output 1

On

Safety input 1
1 X0, X1

Lo~ _ ]
=
o e
mp
= c
=y
t

D
25
cC w
S =X
=27

Safety input 2

Safety input 4
1 X6, X7

Reset input 1

Max. 0.1s

Safety output 1
YO, Y1

o
P
55
8o
5 c
=y
N
SL
E=SVEN
c o
S+
=27

Safety input 6
X12, X13

Control input 1

1 X16

Off-delay time

|
—
I
I
I
|

| Off-delay time
|
|
|
|

y time

| Off-dela
I
I
I
i

N
-
3
a
£
3
om
> >
B
© >
w ..

N

L ——
58  ©
g3 2
WO s >
= Qe
52 S
E=A ) o 2
c o2 La
5> 5
>0 1K)

Max. 3s

Initialization

e Safety input 3 and safety input 5 are all on in this chart.

Figure 5.37 Timing chart (Logic 32b)
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Chapter 5 Logic Logic 32b: Circuit including an OR and a XOR function

(1 Safety system configuration example

This section describes an example of using logic 32b to implement safety measures for a robotic system.

* The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,

A WARNING ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety system overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel dependent input
Safety input 2 Interlock switch Dual channel safety input Il
Safety input 3 Safety light curtain Dual channel safety input Il
Safety input 4 Interlock switch Dual channel safety input Il
Safety input 5 Safety light curtain Dual channel safety input Il
Safety input 6 Emergency stop switch Dual channel direct opening input

Control object

Control object
Safety output 1 Entire system
Safety output 2 Robot operation permission

The robot and the operator cannot approach the workbench at the same time. If the operator attempts to approach the workbench
while the robot is close to the workbench, the robot will stop.

Safety input 1 Safety input 1
. Safety output 1 I ? Safety output 1
. (Safety output for total system shutdown) ' (Safety output for total system shutdown)
Safety output 2 | | Safety output 2
// Safety input 2 Safety input 2

7 % I

o ---19 Q - - - )
Safety input 3 Safety input 3

Safety input 4 Safety input 4

e - o - -g !
Safety input 5
Safety input 5 - r

Safety input 6 Safety input 6

Figure 5.38 Safety system configuration example (Logic 32b)

Q WARNIN G ¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Chapter 5 Logic

Logic 32C: Circuit including an OR and a XOR function

(1 Logic circuit

Safety input 1

~{" Dual Channel
TO-X0, T1-X1 " Dependent
Safety input 2
T2-X2, T3-X3

Safety input 3

Dual Channel Safety I
T4-X4, T5-X5

Safety input 4
T6-X6, T7-X7

Safety input 5

Dual Channel Safety I
T10-X10, T11-X11

Safety input 6

J Dual Channel
T12-X12, T13-x13 |~ Dependent

Control input

Monitor Input

Dual Channel Safety I
Dual Channel Safety I

Safety output 1

g

Hold

Self-hold
function

Trigger

| eom

YO
Hold =
Ly

OSSD

X16
Reset input . m Control}
X17 [ Monitor Input H start J

External device

M—T—"Hold

Safety output 2
Y2
0SSD Y3
with

Off-delay

—l: EDM

. External Device
monitor 1 h
T14-X14 Monitor
External device -

i External Device
monitor 2 Monitor
T15-X15

e Safety inputs

Figure 5.39 Logic circuit (Logic 32C)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Dual channel dependent input

Dual channel NO/NC input

Y4

(T12-X12, T13-X13)

Dual channel safety input Il

(TO-X0, T1-X1) Dual channel safety input Il

T2 T Dual channel safety nput Dusl channel NONG rput ¥s
s Oustchanne syt || Do g e
e Ouat channe syt 1| Do e "
e Outcharn sy gt | B8 e Seennent
Safety input 6 Dual channel dependent input Dual channel NO/NC input Y11

¢ Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.

Monitor output

Safety output 1

(Y0, Y1) Y12
Safety output 2
N2 v Y13
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Chapter 5 Logic Logic 32C: Circuit including an OR and a XOR function

e Control input
Control inputs are used to control the safety output.
Control input (X16)

Q WARNIN G e Control inputs are not safety inputs. Do not use as a safety input since the hazardous source may not stop due to
connected equipment or input circuit failure.

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input (X17)

c W ARN'N G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs
External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 2 (T15-X15): for safety output 2 (Y2, Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff [Jof mon o~
(Y14)
State monitor output 2 Coft (ot mon Cof
(Y15)
State monitor output 3 Cloff mOn Clof Clof
(Y16)
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Chapter 5 Logic

 Wiring example

FS1B

st H

T i T0

Safety Input 1

j 1 T1 ~ Dual Channel
oo oo X1 ~ Dependent
X0
24V DC s2
24V Safety Input 2
0SSD1 T2
—Lﬁ Dual Channel Safety I
’j ov ] 3 Yo
[ ossb2 | x3
oV
S3

24V e
0SSD1 —Ll

Safety Input 3

2l

T5
——— | Dual Channel Safety I
ov < X4
0SsD2 1 X5
ov
S4
24V

0SSD1 16
1 i

Safety Input 4

Dual Channel Safety I

]

i

o
z

T10

—LTN
X10

Safety Input 5

Dual Channel Safety I

]

il

Safety Output 1

Hold

OSSD

EDM

Safety Output 2

Hold

OSSD
with
Off-dela
EDM

24V DC

ov [ ——
Fayy
s | A : Safety Input 6
T T2 ToPLC
ﬂ T13 ~{ Dual Channel
fo oo X13 ~ Dependent
| X12
K1 K2 7LExtemaI Device Monitor 1
—— (T
| X14 Monitor
K3 K4 7LExtemaI Device Monitor 2
:F f T15 xternal Device
| X156 Monitor
= SJ* - Control Input
24V DC | :
L — -
S8
Tt Reset Input
24V BC L S1, S6: Emergency stop switches
w XAz S2, S3, S4, S5: Safety light curtains
S7, S8: Pushbuttons
K1, K2, K3, K4: Forced guided relays
Figure 5.40 Wiring example (Logic 32C)
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Safety
output 2

Safety
output 1

Safety
output 2

Logic 32C: Circuit including an OR and a XOR function

Safety
output 2

Safety
output 1

Power

Chapter 5 Logic
 Timing chart
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Logic 32C: Circuit including an OR and a XOR function

Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 32C to implement safety measures for a robotic system.

/\  WARNING

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,
1SO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety system overview

Safety components to be used

Safety components to be connected

Input functions

Safety input 1

Emergency stop switch

Dual channel dependent input

Safety input 2

Safety light curtain

Dual channel safety input |l

Safety input 3

Safety light curtain

Dual channel safety input |l

Safety input 4

Safety light curtain

Dual channel safety input Il

Safety input 5

Safety light curtain

Dual channel safety input Il

Safety input 6

Emergency stop switch

Dual channel dependent input

Control object

Control object

Safety output 1

Entire system

Safety output 2

Robot operation permission

IDEC
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Chapter 5 Logic

Logic 32C: Circuit including an OR and a XOR function

The robot and the operator cannot approach the workbench at the same time. If the operator attempts to approach the workbench
while the robot is close to the workbench, the robot will stop.

Safety input 1

(o

V4

Safety input 2

7

Safety input 4

g ---14

Safety input 5

Safety output 1

Safety output 2

@

(Safety output for total system shutdown)

®—

e .

Safety input 3

Safety input 1

Safety input 2

(o

Safety input 6

Safety output 1
(Safety output for total system shutdown)

—

Safety input 3

| | Safety output 2

Safety input 4

I @

Safety input 5

0

K

Safety input 6

Figure 5.42 Safety system configuration example (Logic 32C)

/\  WARNING

¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Logic 32d: Partial stop circuit including a mode select function

Chapter 5 Logic

Logic 32d: Partial stop circuit including a mode selecting function

(1 Logic circuit

Safety input 5

Safety output 1

IE Dual Channel Hold
T10-X10, T11-X11 Direct Opening YO
Self-hold & Hold ——
function n—
0OSSD
Safety input 2 ~{ Dual Channel —[ Trigger
T2-X2, T3-X3 ~{ Dependent ) — | eom
Teach Mode (X0)
—PN——- Hold
Safety input 1 - Mode Select II R
TO-X0, X1 o— Self-hold
Auto Mode (X1) function
Safety input 3 IE Dual Channel & Trigger
T4-X4, T5-X5 Direct Opening Safety output 2-1
Y1
) Hold ——
Safety input 4 IE Dual Channel L Hold — -
T6-X6, T7-X7 irect Opening OSSD
Self-hold
function _n_l: EDM
Reset input 1 Monitor Input Tri
X16 rigger
Safety output 2-2
Hold o
Reset input 2 ; Control — 7o >
trol
X17 [ Monitor Input ]—[ start ]7 o\,atShD
Off-delay
External device - —[ EDM
monitor 1 EDM Exte’:/rlwg\n:?;vwce M
T12-X12
External device -
monitor 2 Extema\ Devwce n— Safety output 3
Monitor
T13-X13 Y3
N Hold ——
External device Extomal Devi
monitor 3 -m xiemnal Device 0OSsD
T14-X14 Monitor
EDM
External device Extornal D
monitor 4 EDM xe,(;a Jevice
lonitor
T15-X15

e Safety inputs

Figure 5.43 Logic circuit (Logic 32d)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Mode select input

Y4

(T10-X10, T11-X11)

Dual channel safety input Il

(TO-XO, X1) (On in teach mode (X0))
et crreldepnden et | SSSNONG o "
?rje;ﬁlrll%&z) Dual channel direct opening input gﬂ:: 222222: ,s\‘a(?é{\}‘/?nigstu;[l Y6
(iege;;élr}%%;i) Dual channel direct opening input gﬂ:: 222222: ,s\‘acf)ésci:nig&url Y7
Safety input 5 Dual channel direct opening input Dual channel NO/NC input Y10

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.

Monitor output
(Syeg)ety output 1 Y12
(Sya:f;ety output 2-1 Y13
(Syazf;aty output 2-2 vi7
(Syag)ety output 3 Y20
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Chapter 5 Logic

Logic 32d: Partial stop circuit including a mode select function

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating

only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2-1 (Y1)
External device monitor input 3 (T14-X14): for safety output 2-2 (Y2)
External device monitor input 4 (T15-X15): for safety output 3 (Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CJof mon WO~
(Y14)
State monitor output 2 Cloff CJof mon CJoff
(Y15)
(i[fg monitor output 3 ot mon CJof Cof
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Logic 32d: Partial stop circuit including a mode select function Chapter 5 Logic

 Wiring example

FS1B
Safety Input 1 24V DC
st | 10 | v
P———= +
| ! A —°" Mode Select I
L o+ X0 o—
| |
Lo/ X1 V-
82 ov
m ‘ Safety Input 2 Safety Output 1
T2
Ij T3 ~{ Dual Channel Hold
**** X3 Dependent 0SSD H
e
E [|Eom
ov
S3
Co Safety Input 3
4?_\:\4\—:* T4 Safety Output 2-1
|I T5 Dual Channel
***** X5 H:LL Direct Opening Hold
S4 [] eom
T Safety Input 4 ov
4?_\‘\4\_'7 16
ﬁ T7 H:E Dual Channel Safety Output 2-2
***** X7 Direct Opening Hold
o~ ol -K5
P witl
: | Off-delay
|
T EDM
85 : H : Safety Input 5 [ oV
4:—:\,\—vf T10
|
T Dual Channel
|
,,,, f _ 11 :n:EDirect Opening Safety Output 3
i)
T
K1 Ko 7LExterna\ Device Monitor 1 [ EDM -
Em Extemal Device ov
1 X12 Monitor
K3 Ka 7LExterna\ Device Monitor 2 ToPLe
Em External Device
1 X13 Monitor
K5 K6 7LE><terna\ Device Monitor 3
EM External Device
| X14 Monitor

External Device Monitor 4
;P f | T15 | External Device
X15 Monitor

-—-- Reset Input 1

Monitor Input

N
=
<
)
o

[
>
N
(e}

S1: Selector switch

S2: Enabling switch

S4: Interlock switch

S5: Emergency stop switch

S6, S7: Pushbuttons

K1, K2, K3, K4, K5, K6, K7, K8: Forced guided relays

S7
R Reset Input 2
2% }
: X17 Monitor Input

Figure 5.44 Wiring example (Logic 32d)
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Switch to
Auto Mode

Safety
output 1, 2

output 1, 2

Safety
On

Logic 32d: Partial stop circuit including a mode select function

output 1, 2

Safety
On

Power
On

Chapter 5 Logic
 Timing chart

Startup in
Teach Mode

Safety input 1

1 X0

Safety input 1

X1

for safety input 1

Monitor output
Y4

oV
=
>
Q
=%
>X
8o
Lo
© X
w

- - - -

for safety output

Monitor output
1 Y5

Safety input 3
1 X4, X5

Safety input 5
1 X10, X11

1

=

=)

o —

£ 3
>

Do

ex 8

rt2

Reset input 2

CX17
(Control)

Safety output 1

1 YO

1
5
5 a
S5
2

> O
O.W.
=

53
ol
S=%
S587

Safety output 2-1

Y1

Off-delay time

—

Off-delay time

—

Safety output 2-2

1 Y2

Monitor output
for safety output 2-2

Y17

™

=
5 se
Q. =
2 S%
o m3
- s
2 o2
Lm =y
T > =3
.. » o

IDEC
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Figure 5.45 Timing chart (Logic 32d Teach mode)
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e Safety input 4 is all on in this chart.
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Chapter 5 Logic

Logic 32d: Partial stop circuit including a mode select function
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Chapter 5 Logic

Logic 32d: Partial stop circuit including a mode select function

(1 Safety system configuration example

This section describes an example of using logic 32d to implement safety measures for machine tools.

/\  WARNING

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

* When using logic that includes a mode select input, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into
the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display, etc.)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

* Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

e Safety system overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector switch Mode select input —
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Interlock switch Dual channel direct opening input Auto mode
Safety input 4 Interlock switch Dual channel direct opening input Auto mode
Safety input 5 Emergency stop switch Dual channel direct opening input Teach mode
Auto mode
Control object

Control object Active mode

Safety output 1 Machine tool operating permission Teach mode

. . . Teach mode

Safety output 2-1 Machine tool operating permission Auto mode

. Teach mode

Safety output 2-2 Machine tool power Auto mode

Safety output 3 Machine tool operating permission Auto mode

98 FS1B series Safety Controller User's Manual IDEC
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Logic 32d: Partial stop circuit including a mode select function

Chapter 5 Logic

e Teach mode

Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set to
the operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the

operator.

Operator interface

Teach mode

| . Safety input 5

Safety output 1
(for teach mode)
Safety output 2-1
or

Safety output 2-2

Safety output 3 ! Safety input 4

«

Meach mode Auto mode
~

Safety input 2 Safety input 1
Enabling Switch

Safety input 3

%

Figure 5.47 Safety system configuration example (Logic 32d Teach mode)

¢ Auto mode

Safety output
1,20n

|
Safety input 1 |
1 X0 :

Safety input 1
X1

Monitor output
for safety input 1
Y4

Safety input 2
1 X2, X3

Reset input 1
1 X16 4)1
(Manual)

k—Min.ms

Max. 0.1s —>  |«—
|

Safety output 1
- YO I |

Safety output 2-1 ! !
1 Y1 i |

1 Off-delay time
Safety output 2-2 [—
1 Y2 !
|

Safety output 3
1 Y3

e Safety input 5 is all on and reset input 2 is once on in this chart.

Figure 5.48 Timing chart (Logic 32d Teach mode)

Select the auto mode when during normal operation of the machine tool. Before starting normal operation, make sure that the
person is not inside the safety guard. Additional safety measures should be applied as needed.

(for example, use padlocks for interlock switches, etc.)

The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system, a
locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the

unlocking process is performed.)

Operator interface

Auto mode

| & ' Safety input 5

Safety output 1

Safety output 2-1
or
Safety output 2-2

Safety output 3
(for auto mode) 7

Guard .

a—a

Safety input 3\

Teach mode

Safety input 4

)

Guard

Auto mode

Safety input 1 Safety input 2

Figure 5.49 Safety system configuration example (Logic 32d Auto mode)

Safety output
2,30n

Safety input 1
: X0

Safety input 1
X1

Monitor output | |
for safety input 1 | |
Y4 ‘ ‘

Safety input 3
: X4, X5

Reset input 1
1 X16 ‘ﬁ

(Manual)

Max.0.1s —>| |<—
Safety output 1

1 YO I I

Safety output 2-1 I |
1 Y1 | |

Safety output 2-2
1Y2

Safety output 3 ! !
1 Y3 I I

e Safety input 4and safety input 5 are all on and reset input 2 is once on in this chart.

Figure 5.50 Timing chart (Logic 32d Auto mode)

* Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B

/\  WARNING

and safety components connected to the FS1B.
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Chapter 5 Logic

Logic 303: Circuit including a mode select function

Logic 303: Circuit including a mode selecting function

(1 Logic circuit

Safety input 5

T10-X10, T11-X11 Dual Channel Safety I

~\ Dual Channel
~JT Dependent

Safety input 6
T12-X12, T13-X13

Safety input 2
T2-X2, T3-X3

~K Dual Channel

Safety input 3 T
[ Dependent

T4-X4, T5-X5

|

\J;‘ Dual Channel
~J_ Dependent

Hold

Safety output 2

5 )
_

D
D

—[ Trigger

Self-hold
function

Hold

Self-hold
function

_[ Trigger

Hold

Y2

Off-delay

1E

EDM

Safety output 1

YO

_EZ

s Teach Mode (X0) & 1 Hold
afety input 1 o 0SSD
TO-X0, X1 o Mode Select I SSL
Auto Mode (X1) Off-delay

—T——{ Hold EDM
Safety input 4 Dual Channel
T6-X6, T7-X7 Direct Opening Self-hold

function
1
l: Trigger

Resetinput 1 Monitor Input —
X16
Reset input 1 . Control
External device )
monitor 1 Exte’(/rlma\ngerwce -
T14-X14 :]" 0
External device )
monitor 2 Exte’UI\a\ ?ewce
T15-X15 :]O”‘ or

¢ Safety inputs

Figure 5.51 Logic circuit (Logic 303)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Mode select input Il

Y4

(T12-X12, T13-X13)

Dual channel safety input Il

(TO-X0, X1) (On in teach mode (X0))
Safety input 2 . Dual channel NO/NC input

(T2-X2, T3-X3) Dual channel dependent input Dual channel safety input I Y5

Safety input 3 . Dual channel NO/NC input

(T4-X4, T5-X5) Dual channel dependent input Dual channel safety input I ve

Safety input 4 ) L Dual channel NO/NC input

(TB-X6, T7-X7) Dual channel direct opening input | b/ annel safety input I Y7

Safety input 5 . Dual channel dependent input

(T10-X10, T11-X11) Dual channel safety input l Dual channel NO/NC input Y10

Safety input 6 Dual channel dependent input Dual channel NO/NC input Vi1

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.

The monitor output turns off immediately independent on set off-delay time.
The solenoid output turns on if the safety output is off and any of effective safety inputs are off. When all safety inputs are turned on, the
solenoid output is turned off. However, in teach mode, Y17 turns on when the safety output turns off regardless of the state of the

safety input.

Monitor output

Solenoid output (*1)

Safety output 1

(Y0, Y1) Y12 Y17
Safety output 2
(¥2, Y3) Y13 Y20

*1 Solenoid output is turned off outside of the Run state.
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Logic 303: Circuit including a mode select function

Chapter 5 Logic

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 1 (T15-X15): for safety output 1 (Y2, Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
(S\;?ES monitor output 1 (ot ot o~ mon
(%;it; monitor output 2 CJoff Clof mon Cloff
(%(’[1&12; monitor output 3 CJof mon CJoff Coff
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Chapter 5 Logic Logic 303: Circuit including a mode select function

1 Wiring example

FS1B
‘ Safety Input 1 24V DC
S T0
: I N __° Mode SelectTI v
L o X0 o—
. ot xi V-
s2 v
o [ Safety Input 2 Safety Output 1
o F LT Hold
Ol
ﬂ T3 || ™k DualChannel 055D Yo K
***** X3 \[ Dependent with
o Off-delay Y1 K2
‘ D EDM
ov
S3
: T ‘ Safety Input 3
|
! \H\ | T4
! ! T5 "L Dual Channel Safety Output 2
- %5 T Dependent
X4 Hold Y2 K3
‘ OSSD
with
s4 Off-delay Y3 K4
[ ‘ Safety Input 4 D EDM
[ , ov
! 1 6
! :LZ‘ | 7 Dual Channel
**** X7 Direct Opening
X6
T
o
S5 | V—f | ‘ Safety Input 5
110
! |
j L T11 | [ TNE Dual Channel
[ %11 \[ Dependent
X10
T
FaR gy
S6 : V—[ : ‘ Safety Input 6
|
i T12
Rl To PLC
ﬂ T13 || ~ ™k Dual Channel
aRaialiake %13 \[ Dependent
X12
KA1 K2 ‘ External Device Monitor 1
’—\'\—\’\7 T4 xternal Device
X14 Monitor
K3 K4 ‘ External Device Monitor 2
’—\'\—\’\7 T15 xternal Device
X15 Monitor
S7
[ | Reset Input 1
I - -
s8 S1: Selector switch
s | Reset Input 2 82, S3: Enabling switches
2‘%DC—:/ ! S4: Interlock switch
7 ﬂXW Monitor Input S5, S6: Emergency stop switches
||
S7, S8: Pushbuttons

K1, K2, K8, K4: Forced guided relays

Figure 5.52 Wiring example (Logic 303)
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Switch to
Auto Mode

Chapter 5 Logic

Startup in
Teach Mode

Power
On

Safety input 1

Safety input 1
X1

: X0

Logic 303: Circuit including a mode select function

 Timing chart

for safety input 1

Monitor output
1 Y4

Safety input 2
1 X2, X3

for safety input 2

Monitor output 1
1 Y5

r—

Safety input 4
Safety input 5
1 X10, X11
Reset input 1

1 X6, X7

Off-delay time

T
I
—
I
|
I
|

0.1sto 5s

Safety output 1

Reset input 2
YO, Y1
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for safety output 1
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1 Y12
Safety output 2

Monitor output
1Y2,Y3

State monitor
output 3: Y16

* Safety input 3 and safety input 6 are all on in this chart.



Switch to
Teach Mode

output 1, 2

Safety

Logic 303: Circuit including a mode select function

Safety

Chapter 5 Logic

Off-delay time

T
<~
I
I
I
!

Off-delay time

|
s
I
I
I
I

(<— Max. 0.1s
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Logic 303: Circuit including a mode select function

Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 303 to implement safety measures for machine tools.

/\  WARNING

speed of hazardous source.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

¢ When using logic that includes mode select inputs, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system.
(for example, the monitor output of the product is taken into the system, information on the system operation mode
is processed as a safety parameter, and the result of the setting is displayed on the display, etc.)

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the

¢ Safety system overview

Safety components to be used

Safety components to be connected Input functions Active mode

Safety input 1 Selector switch Mode select input Il -
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Enabling switch Dual channel dependent input Teach mode
Safety input 4 Interlock switch Dual channel direct opening input Auto mode
Safety input 5 Emergency stop switch Dual channel dependent input Teach mode
Auto mode
. . . Teach mode
Safety input 6 Emergency stop switch Dual channel dependent input Auto mode

Control object

Control object Active mode

) . .. Teach mode

Safety output 1 Machine tool operating permission Auto mode

. Teach mode

Safety output 2 Entire system Auto mode
IDEC FS1B series Safety Controller User's Manual 105
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Chapter 5 Logic Logic 303: Circuit including a mode select function

e Teach mode
Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set to
the operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the operator.

Operator interface Safety
output 1
Teach mode On

Safety input 6 , ,
| |
. Safety output 2 Safety input 1 | !
' (Safety output for total system shutdown) - X0 : :
Safety input 1 ! |
Safety output 1 X1 yinp : :
| |
Monitor output | |

f fety i 1
Safety input 2 Y %458 ety input : :
Enabling . Safety input 2 ! |
Switch 1 X2, X3 I !
| |
Reset input 1 ! ’(7 Min. 0.1s |
1 X16 — l |
(Manual) Max. 0.1s ‘>{ %7 |

Safety input 5 | | Off-delay time
: Safety output 1 | <>
Safety input 4 - Safety input 3 . YO, Y1 : :
Teach mode Auto mode Enabling
Switch
Safety input 1 e Safety input 3 and safety output 2 are all on in this chart.
Figure 5.55 Safety system configuration example (Logic 303 Teach mode) Figure 5.56 Timing chart (Logic 303 Teach mode)

¢ Auto mode
Select the auto mode when during normal operation of the machine tool. Before starting normal operation, make sure that the
person is not inside the safety guard.
Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)
The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system, a
locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.)

Operator interface Safety
output 1
Auto mode On

Safety input 6 \ !
| |
- Safety output 2 i | |
l . (Safety output for total system shutdown) ,Sigety input 1 ! !
. | |

Safety input 1

I I

: X1 : :

| |

Monitor output | |

7 for safety input 1 I I
| |

1 Y4
. Safety input 4
1 X4, X5

Guard Reset input 1 4>1

k; Min. 0.1s
1 X16
‘ (Manual) Max. 0.1s —>1 ’<;
s Safety input 5 | 1 Off-delay time
| H
|
|

Safety input 2

Safety input 4 I . .S%et;\/( $utput 1
Teach mode Auto mode

Safety input 3

Safety input 1

e Safety output 2 is all on in this chart.

Figure 5.57 Safety system configuration example (Logic 303 Auto mode) Figure 5.58 Timing chart (Logic 303 Auto mode)
¢ Calculate the safety distances, while taking into consideration the response time of the FS1B and safety
/\  WARNING ’
components connected to the FS1B.
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Chapter 5 Logic

Logic 33A: Circuit including a mode selecting function

[ Logic circuit

Safety input 5 EE Dual Channel
T10-X10, T11-X11 Direct Opening
Safety input 6 Dual Channel
T12-X12, T13-X13 Direct Opening

Safety input 2
T2-X2, T3-X3

Safety input 1

_
T0X0, X1 Mode Select IT

o—

~{ Dual Channel
~JT Dependent

Safety input 3
T4-X4, T5-X5

> Dual Channel

~C Dependent

Safety input 4
T6-X6, T7-X7

~{ Dual Channel
~J_ Dependent

Teach Mode (X0)

Auto Mode (X1)

Hold

_[ Trigger

Self-hold
function

S’JU )

Hold

Self-hold
function

Trigger

M1 Hold

Self-hold
function

Trigger

Reset input 1 .
X16 Monitor Input

Reset input 1

)

Monitor Input ]—[Control start

Control

T

Safety output 1

YO
Hold
s
0OSsD
EDM
Safety output 2
Y2
Hold
0SSD Y3
with
Off-delay
EDM

X17

External device -
monitor 1 EDM External Devwce
T14-X14 Monitor

External device

DM External Device

itor 2 h
monitor E Monitor

T156-X15

¢ Safety inputs

Figure 5.59 Logic circuit (Logic 33A)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Mode select input Il

Y4

(T12-X12, T13-X13)

Dual channel safety input Il

(TO-X0, X1) (On in teach mode (X0))
Safety input 2 . Dual channel NO/NC input

(T2-X2, T3-X3) Dual channel dependent input Dual channel safety input I Y5

Safety input 3 . Dual channel NO/NC input

(T4-X4, T5-X5) Dual channel dependent input Dual channel safety input Il 6

Safety input 4 . Dual channel NO/NC input

(T6-X6, T7-X7) Dual channel dependent input Dual channel safety input I Yr

Safety input 5 . _— Dual channel NO/NC input

(T10-X10, T11-X11) Dual channel direct opening input |y o) o annel safety input I Y10

Safety input 6 Dual channel direct opening input Dual channel NO/NC input Y11

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
In auto mode, the solenoid output turns on if the safety output is off and any of effective safety inputs are off. When all safety inputs
are turned on, the solenoid output is turned off. In teach mode, the solenoid output turns on when the safety output turns off regardless

of the state of the safety input.

Monitor output Solenoid output (*1)
Safety output 1
(Y0, Y1) Y12 Y17
Safety output 2
v2, Y3) Y13 Y20
*1 Solenoid output is turned off outside of the Run state.
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Chapter 5 Logic Logic 33A: Circuit including a mode select function

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

c W ARN'N G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs
External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 1 (T15-X15): for safety output 1 (Y2, Y3)

¢ State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CIOff mOn mOn
(Y14)
State monitor output 2 Cloff CIoff mOn Cloff
(Y15)
State monitor output 3 Cloff mOn Coft ot
(¥16)
108 FS1B series Safety Controller User's Manual IDEC

B-2244



Logic 33A: Circuit including a mode select function

Chapter 5 Logic

 Wiring example

FS1B

Safety Input 1

Mode Select I

T2
Y
— X3

X2

Safety Input 2

Dual Channel
Dependent

T LA
=z
—— X5

X4

Safety Input 3

~ Dual Channel
Dependent

176
=2 A
— X7

X6

Safety Input 4

~{ Dual Channel
~[" Dependent

|10

[itiiﬂ1
””” X11

Safety Input 5

Dual Channel
Direct Opening

Safety Input 6

Dual Channel
Direct Opening

K1 K2

External Device Monitor 1

External Device
Monitor

External Device Monitor 2

External Device
Monitor

Reset Input 1

Monitor Input

nN

=

‘<

9

o
r&ﬁ
(192
i )
— .

x

=

Reset Input 2

Monitor Input

24V DC

Safety Output 1

Hold

0OsSsD

EDM

Safety Output 2

Hold

0OSSD
with
Off-dela
EDM

ToPLC

Figure 5.60 Wiring example (Logic 33A)

S1: Selector switch

S2: Enabling switch

S4: Interlock switch

S5, S6: Emergency stop switches
S7, S8: Pushbuttons

K1, K2, K3, K4: Forced guided relays

IDEC
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Switch to
Auto Mode

Safety
output 1, 2

output 1, 2

Safety
On

Logic 33A: Circuit including a mode select function

output 1, 2

Safety
On

Startup in

Power

Chapter 5 Logic
 Timing chart

Teach Mode

Safety input 1

1 X0

Safety input 1

X1

for safety input 1

Monitor output 1
1 Y4

Safety input 2
1 X2, X3

o~
--S---
59
o5

s

> O

° >

=

©
Sy
>0o7.

Safety input 3
1 X4, X5

Safety input 5
1 X10, X11

1s

Reset input 1

Reset input 2

Safety output 1
YO, Y1

Off-delay time

T
|
e
|
|
|
|

Off-delay time

T
]
I
I
I
[}

Safety output 2

1Y2,Y3

for safety output 2

Monitor output !
1 Y13

State monitor
output 3: Y16

IDEC

B-2244

Figure 5.61 Timing chart (Logic 33A Teach mode)
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Chapter 5 Logic Logic 33A: Circuit including a mode select function

(1 Safety system configuration example

This section describes an example of using Logic 33A to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe integration
in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards (for example,
1ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* Display the operation mode set by the system so that the operator can check the operation mode of the robot or

WARNING robot system. (for example, the monitor output of the product is taken into the system, information on the system

A operation mode is processed as a safety parameter, and the result of the setting is displayed on the display, etc.)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

* Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

e Safety system overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector switch Mode select input Il —
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Interlock switch Dual channel dependent input Auto mode
Safety input 4 Interlock switch Dual channel dependent input Auto mode
Safety input 5 Emergency stop switch Dual channel direct opening input Teach mode
y inp gency stop pening Inp Auto mode
Safety input 6 Emergency stop switch Dual channel direct opening input Teach mode
Yy Inp! gency stop pening Inp Auto mode
Control object
Control object Active mode
. . Teach mode
Safety output 1 Robot operation permission Auto mode
Teach mode
Safety output 2 Robot power Auto mode
112 FS1B series Safety Controller User's Manual IDEC
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Logic 33A: Circuit including a mode select function Chapter 5 Logic

* Teach mode
Select the teach mode when teaching the robot. The machine tool can be operated only when the enabling switch is set to the
operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the operator.

1 X16

(Manual) Max. 0.1s ‘>1 )<;

\ l . Safety input & Safety output 1 | :

Safety input 3 * 1 YO, Y1 | |
| Off-delay time
)H)‘

Safety

Safety input 6 Operator interface gl:]tput 1,2
l . Teach mode | |
- Safety input 1 } }
: X0 | |
. | |
\ Safety output 1 || .S>a<1§ety input 1 : :
or : | L
L Safety output 2 Monitor output ! !
Safety input 4 for safety input 1 | |
1 Y4 | |
I Safety input 2 ! !
Enabling - X2, X3 : :
Switch ’ | ‘
Safety input 2 Reset input 1 ‘ﬂ : ’<; Min. 0.1s |
| |
|

|

Teach mode Auto mode Safety output 2

@ 1Y2

Safety input 1

e Safety input 5 and safety input 6 are all on, reset input 2 is once on in this chart.

Figure 5.63 Safety system configuration example (Logic 33A Teach mode) Figure 5.64 Timing chart (Logic 33A Teach mode)

* Auto mode
Select the auto mode when during normal operation of the robot. Before starting normal operation, make sure that the person is not
inside the safety guard. Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)
The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.)

Safety
output 1, 2

. On
' to mode
- Safety input 1

: X0
Safety output 1
or
Safety output 2

Safety input 4

Safety input 6 Operator interface

Safety input 1
X1

Guard

Monitor output
for safety input 1
1 Y4

Safety input 3
1 X4, X5

Reset input 1
| W - X16 1
\ r (Manual) Max.0.1s —> |<—
. Safety input 5 " '
Safety output 1 ! !
Safety input 3 : . y outpu ‘ ‘

Guard

1 YO, Y1 | |
Teach mode Auto mode Safety output 2 ! 1 Off-delay time
1Y2,Y3 : |

Safety input 1 Safety input 2

e Safety input5and safety inputBare all on, reset input 2 is once on in this chart.

Figure 5.65 Safety system configuration example (Logic 33A Auto mode) Figure 5.66 Timing chart (Logic 33A Auto mode)
Q WARNING  Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Logic 33b: Circuit including a mode selecting function and an OR function

(1 Logic circuit

Safety input 6

QE Dual Channel
T12-X13, T13-X13 Direct Opening

-~ Dual Channel
~JT Dependent

Safety input 2
T2-X2, T3-X3

Safety input 1

TO-X0, X1

Safety input 3
T4-X4, T5-X5

Teach Mode (X0)
—° Mode Select I
o
Auto Mode (X1)
LE Dual Channel
Direct Opening

Safety input 4

T6.X6, T7-X7 Dual Channel Safety I

Safety input 5

T10-X10, T11-X11 Dual Channel Safety II

Reset input 1

_[ Trigger

— Hold

MT— Hold

Hold

Self-hold
function

Self-hold
function

_[ Trigger

Self-hold
function

’_[ Trigger

%16 Monitor Input

Reset input 2
X17

'SR

Monitor Input ]_[ C;r;tr;o\]i

External device
monitor 1

Safety output 1

Hold G
OSSD _EZ
EDM
Safety output 2
Y2
Hold
0OSSD Y3
with
Off-delay
EDM

External Device
Monitor

T14-X14

External device

monitor 2
T15-X15

External Device
Monitor

e Safety inputs

Figure 5.67 Logic circuit (Logic 33b)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Mode select input Il

Y4

(T12-X12, T13-X13)

Dual channel safety input |l

(TO-X0, X1) (On in teach mode (X0))
Safety input 2 . Dual channel NO/NC input

(T2-X2, T3-X3) Dual channel dependent input Dual channel safety input Il Y5

Safety input 3 . Lo Dual channel NO/NC input

(T4-X4, T5-X5) Dual channel direct opening input | by o1 channel safety input I 6

Safety input 4 . Dual channel dependent input

(T6-XB, T7-XT) Dual channel safety input I Dual channel NO/NC input Y7

Safety input 5 ) Dual channel dependent input

T10-X10, T11-X11) Dual channel safety input Dual channel NO/NC input Y10

Safety input 6 Dual channel direct opening input Dual channel NO/NC input Y11

¢ Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
In auto mode, the solenoid output turns on if the safety output is off and any of effective safety inputs are off. When all safety inputs
are turned on, the solenoid output is turned off. In teach mode, the solenoid output turns on when the safety output turns off regardless

of the state of the safety input.

Monitor output

Solenoid output (*1)

Safety output 1

(0, Y1) Y12 Y17
Safety output 2
V2, Y3) Y13 Y20

*1 Solenoid output is turned off outside of the Run state.
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Logic 33b: Circuit including a mode selecting function and an OR function Chapter 5 Logic

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

/\  WARNING

¢ To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 1 (T15-X15): for safety output 1 (Y2, Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 (ot ot o~ mon
(Y14)
State monitor output 2 CJof CJoff WO~ Coff
(Y15)
State monitor output 3 CJof mon CJoff Coff
(Y16)
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1 Wiring example

24V DC

FS1B

Safety Input 1

%" Mode Select I

o—

Safety Input 2

~L Dual Channel

~[ Dependent

T4

I:i‘ 5
— X5

X4

Safety Input 3

Safety Output 1

Hold

0SsDh
with
Off-delay

EDM

24V DC

ﬁ:E Dual Channel
Direct Opening

24V

AN

Safety Input 4

Safety Output 2

Hold

Off-delay
EDM

T7
—— | Dual Channel Safety I
w3 |l
0SSsD2  +— X7
24V DC s5
—L{ 24v Safety Input 5
08sD1 |+ |10
T
——— | Dual Channel Safety I
o [
0S8sD2  —X11
ov
J———
® 10
: H : Safety Input 6
|
4ﬁ‘\rﬁ T12 ToPLC
II T13 Dual Channel
R VT ﬁi Direct Opening
1 X12
K1 K2 7LExternaI Device Monitor 1
;P f | 114 External Device
| X14 Monitor
K3 K4 7LExternaI Device Monitor 2
;P f | T15 | External Device
| X15 Monitor
S7
--- Reset Input 1
24V DC | :
| oo X16 S1: Selector switch
S2: Enabling switch
38 S3: Interlock switch
oavpe 1 Reset Input 2 S4, 85: Safety light curtains
: ‘ X17 S6: Emergency stop switch
L___1 S7, S8: Pushbuttons
K1, K2, K8, K4: Forced guided relays
Figure 5.68 Wiring example (Logic 33b)
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 Timing chart

Switch to

Safety

Safety

Safety

Power

Auto Mode

output 1, 2

On

output 1, 2

On

output 1, 2
On

Startup in
Teach Mode

Safety input 1

1 X0

Safety input 1

X1

for safety input 1

Monitor output 1
1 Y4

Safety input 2
X2, X3

for safety input 2

Monitor output
1 Y5

Safety input 3
1 X4, X5

Safety input 4
1 X6, X7

Safety input 5
: X10, X11

Safety input 6
X12, X13

1s

Reset input 1

0.1sto 5s

Reset input 2

Safety output 1
1 YO, Y1

Off-delay time

—

Off-delay time

—

Safety output 2
1Y2,Y3

for safety output 2

Monitor output
1 Y13

State monitor
output 3: Y16

<—' Max. 3s

Initialization

Figure 5.69 Timing chart (Logic 33b Teach mode)
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Logic 33b: Circuit including a mode selecting function and an OR function Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 33b to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

¢ Display the operation mode set by the system so that the operator can check the operation mode of the robot or

A W ARN'N G robot system. (for example, the monitor output of the product is taken into the system, information on the system

operation mode is processed as a safety parameter, and the result of the setting is displayed on the display, etc.)

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

e Safety system overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector switch Mode select input Il —
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Interlock switch Dual channel direct opening input Auto mode
Safety input 4 Safety light curtain Dual channel safety input Il Auto mode
Safety input 5 Safety light curtain Dual channel safety input Il Auto mode
. . . N Teach mode
Safety input 6 Emergency stop switch Dual channel direct opening input Auto mode
Control object

Control object Active mode

. o Teach mode

Safety output 1 Robot operation permission Auto mode

Teach mode

Safety output 2 Robot power Auto mode

The robot and the operator cannot approach the workbench at the same time. If the operator attempts to approach the workbench
while the robot is close to the workbench, the robot will stop.

Q WARNIN G ¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Chapter 5 Logic Logic 33b: Circuit including a mode selecting function and an OR function

® Teach mode
Select the teach mode when teaching the robot. The machine tool can be operated only when the enabling switch is set to the
operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the
operator. Also, the FS1B will not detect if another person approaches the workbench, so countermeasures such as restricting the
robot's operating range are necessary.

Safet
Safety input 6 Operator interface outpL}/t 12
? On
l ‘ Teach mode ‘
| |
) Safety input 1 | |
: X0 : :
sra fety output 1 Safety input 1 : !
Safety output 2 X1 : :
[ Il Monitor output ! :
for safety input 1 | i
1 Y4 | |
H | |
Enabling g ; .Siget\{(énpm 2 | |
“X Switch | | g 2 L R2, ‘ ‘
> > .
k3] k3 Reset input 1 ! Min. 0.1s '
. 8 ° ’(7 in. 0.1s
Safety input 2 & = - X16 ‘)‘ : :
O (Manual) Max. 0.1s —>] F— |
—EE_I Safety output 1 | :
1 YO, Y1 | |
! 1 Off-delay time

Safety input 3 v Teach mode Auto mode Safety output 2 ! !
1Y2,Y3 : I

Safety input 1

e Safety input 6 is all on and reset input 2 is once on in this chart.

Figure 5.71 Safety system configuration example (Logic 33b Teach mode) Figure 5.72 Timing chart (Logic 33b Teach mode)

e Auto mode
Select the auto mode when during normal operation of the robot. Before starting normal operation, make sure that the person is not
inside the safety guard. Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)
The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.) If the operator attempts to approach the workbench while the robot is close to the workbench, the
robot will stop.

Safety
output 1, 2

On
Safety input 6 Operator interface

| |
Safety input 1 I |
. ;X0 ! !

Safety input 1
1 X1

Safety output 1
or
Safety output 2

for safety input 1

I I
| |
i i
Monitor output : :
1 Y4 : :

Safety input 3
1 X4, X5

Safety input 4

Reset input 1 ‘>‘
1 X16

afety input 5

3 (Manual) Max. 0.1s —| |~—
Guard g g Safety output 1 i 1
1 YO, Y1 | |
\ I 1 Off-delay time
Safety output 2 | <>
Safety input 3 Teach mode @Auto mode Y2, Y3 I 0
| |
Safety input 1 Safety input 2
e Safety input 6 is all on and reset input 2 is once on in this chart.
Figure 5.73 Safety system configuration example (Logic 33b Auto mode) Figure 5.74 Timing chart (Logic 33b Auto mode)
c WARNIN G ¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Logic 33C: Partial stop circuit including a mode selecting function

(1 Logic circuit

Safety output 1-1

Safety input 2 Dual Channel . Yo
T2-X2, T3-X3 iEE Direct Opening Hold Houd »
Self-hold 0SSD
function
Safety input 3 ~{T Dual Channel —[ Trigger EDM
T4-X4, T5-X5 ~JT Dependent &
Mode 10X0) Safety OL:;i)ut 1-2
Safety input 1 s ——— Hold Hold —
T0-X0, X4 " Mode Select I Sofhoid 0SsD
Mode 2(X1) : with
function Off-delay
Safety input 4 EE Dual Channel & Trigger EDM
T6-X6, T7-X7 Direct Opening
Safety output 2
Y2
Safety input 5 ~ Dual Channel B Hold ———— Hold >
T10-X10, T11-X11 | ™  Dependent ° ]
Self-hold 0ssb
function
Reset input 1 y —| EDM
X16 Monitor Input Trigger
Safety output 3
& N—N—N—+—1 Hold _\ﬁ
Reset input 2 " - Control o
X17 [ Monitor Input ]—[ start ]7
0OSSD
; _| EDM
Exte_rna\ device External Device
monitor 1 EDM Monitor
T12-X12
External device )
monitor 2 Exte,\rﬂnarl]i?eiwce
T13-X13 onto
External device External Device
monitor 3 EDM Monitor
T14-X14
External device External Device
monitor 4 m Monitor

T15-X15
Figure 5.75 Logic circuit (Logic 33C)

¢ Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function Optional input functions Monitor output
e Mo st g - e )
?l_azfiyzlq%u;g) Dual channel direct opening input BEZ: zﬂz::g: ,s\‘;?ég‘/?nlggf ItI Y5
e 0wt carnlaoponcent | B2 S NONG o e
ﬁ%f?%lqgu;% Dual channel direct opening input BEZ: 222222: ,s\‘acf)e/t,;‘/?nlggf ItI Y7
10510, T11x11) Dual chanmeldependentinout | oy SRt vio
e Safety outputs
The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
Monitor output
(SYag)ety output 1-1 Y12
(SYe:f;ety output 1-2 Y13
(%{azf;aty output 2 Y17
(%{a;;ety output 3 Y20
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Logic 33C: Partial stop circuit including a mode select function

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
/\  WARNING

only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1-1 (YO)
External device monitor input 2 (T13-X13): for safety output 1-2 (Y1)
External device monitor input 3 (T14-X14): for safety output 2 (Y2)
External device monitor input 4 (T15-X15): for safety output 3 (Y3)

¢ State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CJof mon mon
(Y14
State monitor output 2 Coft ot mon ot
(Y15)
State monitor output 3 Cloff mon CJoff CJoff
(¥16)
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 Wiring example

FS1B
Safety Input 1 24V DC
St | 10|
e \%
| ! mAE jMode Select I A
L o+ X0 o—
e
: o X1 V-
[
N ov
[
52 : H : :|I Safety Input 2 Safety Output 1
! : 12 Hold
””” X3 H:L[ Direct Opening 0SSD
X2
[ eom
ov
S3
Co “ Safety Input 3
;R ‘ T4 Safety Output 1-
| T5 ~{ Dual Channel
to - %5 || ™4 Dependent H%C;SD
X4 with H
Off-delay -
9 [ om
Cor ) Safety Input 4 ov
| T6 |
””” Direct Openil
ig Irec pening Hold 5
0ssD H
-6
_ % [|Eom
o | Safety Input 5 oV
4:\:(# T10
|
II Ti1 ~{ Dual Channel Safety Output 3
***** X11 ™ Dependent
xio] LA
= 0ssD H
K1 K2 7LExterna\ Device Monitor 1 [ EDM -
;F f M External Device ov
1 X12 Monitor
K3 K4 External Device Monitor 2 ToPLC
T13 External Device
X13 Monitor
K5 K6 n External Device Monitor 3
f f T4 External Device
| X14 Monitor
K7 K8 n External Device Monitor 4
i f 115 External Device
1 X15 Monitor
S6
re - Reset Input 1
24VDC !
fo--d S1: Selector switch
S2: Emergency stop switch
LS Reset Input 2 $3: Enabling switch
avpee S4, S5: Interlock switches
T B X7 S6, S7: Pushbuttons
K1, K2, K3, K4, K5, K6, K7, K8: Forced guided relays

Figure 5.76 Wiring example (Logic 33C)
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Switch to

Safety

Safety
output 1

Logic 33C: Partial stop circuit including a mode select function

Power
On

Chapter 5 Logic
 Timing chart

Startup in
Mode 1

Safety input 1

: X0

Safety input 1

X1

\\1‘\\
-
>3
23
= c
>
e

(0]
2%
cC w
SN
>0

for safety input 1

Monitor output !
(Y1

Safety input 2
X2, X3

for safety input 2

Monitor output 1
1 Y5

Safety input 3
X4, X5

Safety input 4
X6, X7

Reset input 1

1 X16
(Manual)

Reset input 2

CX17

Safety output 1-1

1 YO

1
|

— — Y - - =
5

5 a
S5

£

> O
=y

N

52

T o
S=%

>0,

QN - -

Safety output 1-

Y1

o
-
e
54
Qs
=

> O
OW
e

S L
= T m
c n2
QO >
>Qe.

Safety output 2

1Y2

Safety output 3

1 Y3

State monitor
output 3: Y16
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Logic 33C: Partial stop circuit including a mode select function
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Chapter 5 Logic Logic 33C: Partial stop circuit including a mode select function

(1 Safety system configuration example

This section describes an example of using logic 33C to implement safety measures for machine tools.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

* When using logic that includes a mode select input, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into

A WARNING the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display, etc.)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

* Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

e Safety system overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector Switch Mode select input Il —
. ) . o Mode 1
Safety input 2 Emergency stop switch Dual channel direct opening input Mode 2
Safety input 3 Enabling switch Dual channel dependent input Mode 1
Safety input 4 Interlock switch Dual channel direct opening input Mode 2
Safety input 5 Interlock switch Dual channel dependent input Mode 2
Control object
Control object Active mode
. . s Mode 1
Safety output 1-1 System-wide operating permission Mode 2
Mode 1
Safety output 1-2 Overall system power Mode 2
Safety output 2 Machine tool operating permission Mode 1
Safety output 3 Machine tool operating permission Mode 2
126 FS1B series Safety Controller User's Manual IDEC

B-2244



Logic 33C: Partial stop circuit including a mode select function Chapter 5 Logic

* Mode 1
Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set to
the operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the operator.

Safety
output 2

Operator interface On

| |
) Safety input 1 I |
Safety output 1-1 or Safety output 1-2 . ) 1 X0 \ |
(Safety output for total system shutdown) Safety input 2

Safety input 1
X1

| |

| |

| |

Safety output 2 ) ! !
(for mode 1 Monitor output : :
| |

( | |

Safety output 3 for safety input 1
1 Y4

Safety input 5 Monitor output

for safety input 1
$Y11

|
I
1
L T
|
|
I

Safety input 3

Safety mput 4 1 X4, X5
Mode 1 Mode 2 Reset i t 1

eset inpu | ’(* Min. 0.1s1
1 X16 ‘ﬁ :

(Manual) Max.0.1s —>f |<—
Safety input 3 Safety input 1 T :
Enabling Switch Safety output 2 : :
1Y2 I |

* Safety input 2, safety output 1-1 and safety output 1-2 are all on in this chart.

Figure 5.79 Safety system configuration example (Logic 33C Mode 1) Figure 5.80 Timing chart (Logic 33C Mode 1)
* Mode 2

Select the auto mode when during normal operation of the machine tool. Before starting normal operation, make sure that the
person is not inside the safety guard.

Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)

The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.)

Safety

) output 3
Operator interface On

| |
Safety input 1 I |
| |
| |

r.' )
Safety output 1-1 or Safety output 1-2 . Safety input 2
(Safety output for total system shutdown) Safety input 1

I I

| |

: X1 | |

| |

= Monitor output : :

for safety input 1 | |

for mode 2, Y4 | |
7 Safety input 5 Monitor output

Guard

Safety input 4\ Reset input 1 *)‘ | ’<; Min. 0.1s

|

1 X16 :

Mode 1 Mode 2 z (Manual) Max. 0.1s —>1 }<— i
|

|

I

|

Guard

Safety input 4
1 X6, X7

| |

for safety input 1 | |
:Y 11 | |
| |

i | |

| |

| |

|
Safety output 3 i
:Y3 1
Safety input 1 Safety input 3

 Safety input 2, safety input 5, safety output 1-1 and safety output 1-2 are all on in this chart.

Figure 5.81 Safety system configuration example (Logic 33C Mode 2) Figure 5.82 Timing chart (Logic 33C Mode 2)

Q WARNIN G ¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Logic 33d: Circuit including two of mode selecting function

(d Logic circuit

Safety input 6 qg Dual Channel Hold
T12-X12, T13-X13 Direct Opening

Self-hold

. function
Safety input 3 ~L Dual Channel
T4-X4, T5-X5 ~J Dependent Trigger

Safety input 4 &
T6-XB, T7-X7 Dual Channel Safety Il
Teach 1 (X0) N Hold —
?gfitg i;?m ! —_ Mode Selectl Self-hold
X0, o 3
Teach 2 (X1) 1 function Safety output 1
& Trigger ] Y
Teach Mode (X2) 99 & Hold 0
Safety input 2 _ M lect Il Y1
T2-X2, X3 . Mode Selec 0ssD
Auto Mode (X3)
EDM
Safety input 5 Dual Channel Safety I & ] Hold -
T10-X10, T11-x11 | Pu@ ~hanneisaety
Seif-hold Safety output 2
R . function Yo
nget input 1 Monitor Input \—o-l: Trigger Hold _E:
0OSSD Y3
with
Reset input 2 Off-delay
eset inpu . }
X17 Monitor Input EDM
External device External Devi
monitor 1 EDM [* e{;a i cvice
T14-X14 onitor
External device Extornal Devi
monitor 2 -EDM xternal Device
T15-X15 Monitor

Figure 5.83 Logic circuit (Logic 33d)

e Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function Optional input functions Monitor output (* 1)
. Y4 (Onin Teach 1 (X0)
?r%f%'%jt ! Mode select input Il - Y17 (On in teach 1 (X0))
’ Y20 (On in teach 2 (X1))
Safety input 2 . . Y5
(T2-X2, X3) Mode select input | (On in teach mode (X2))

Safety input 3 Dual channel NO/NC input

(T4-X4, T5-X5) Dual channel dependent input Dual channel safety input Il 6
Safety input 4 ) Dual channel dependent input
(TB-X6, T7-X7) Dual channel safety input | Dual channel NO/NC input Y7

Safety input 5

Dual channel dependent input Y10
(T10-X10, T11-X11)

Dual channel NO/NC input
Dual channel NO/NC input

Dual channel safety input Il

Safety input 6

(T12-X12, T13-X13) Dual channel direct opening input Dual channel safety input |l Y
*1Y4,Y5,Y6, Y7, Y10 and Y11 are turned off in the Initial state, Configuration state and Stop state.
Y17 and Y20 are turned off in the Initial state, Configuration state, Protection state, and Stop state.
e Safety outputs
The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
Monitor output
Safety output 1
(Y0, Y1) iz
Safety output 2
2. v3) Y13
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Chapter 5 Logic

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T14-X14): for safety output 1 (YO, Y1)
External device monitor input 1 (T15-X15): for safety output 1 (Y2, Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
(S\;?ES monitor output 1 (ot ot o~ mon
(%;it; monitor output 2 CJoff Clof mon Cloff
(%(’[1&12; monitor output 3 CJof mon CJoff Coff
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Logic 33d: Circuit including two of mode select functions

1 Wiring example

FS1B

J_L Safety Input 1
| 10 |
)
(X0 [ o=
X1
Safety Input 2
| 12 |
| 13 | jMode Select I
X2 [\ o
X3

K1 K2

Safety Output 1

Hold

0OSSsD

EDM

Safety Input 3
T4

T5 ~{ Dual Channel
X5 ~[" Dependent

X4

Safety Input 4

T7 ~ Dual Channel
X7 ~ Dependent

Safety Input 5

Dual Channel Safety I

E
e

Safety Input 6

Dual Channel
Direct Opening

LExtemaI Device Monitor 1

Monitor

<[]
x4
ESEEAN
H
>
o
o
[0}
=.
(e}
@D

External Device Monitor 2

;P f | T15 | ternal Device
X15 Monitor

Reset Input 1

Monitor Input

x
>

Reset Input 2

Monitor Input

m%

Safety Output 2

Hold

Off-delay
EDM

24V DC

ToPLC

Figure 5.84 Wiring example (Logic 33d)

S1, S2: Selector switches

S3, S4: Enabling switches

S5: Interlock switch

S6: Emergency stop switch

S7, S8: Pushbuttons

K1, K2, K8, K4: Forced guided relays
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Safety

Switch to
Teach 2

Safety Safety

Power

Logic 33d: Circuit including two mode select functions

 Timing chart
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Logic 33d: Circuit including two mode select functions Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 33d to implement safety measures for machine tools.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

¢ When using logic that includes mode select inputs, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into

A WARNING the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display, etc.)

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

¢ Safety system overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector switch Mode select input Il Teach mode
Safety input 2 Selector switch Mode select input Il —
Safety input 3 Enabling switch Dual channel dependent input Teach mode (Teacht)
Safety input 4 Enabling switch Dual channel dependent input Teach mode (Teach2)
Safety input 5 Interlock switch Dual channel safety input Il Auto mode
’ . . N Teach mode
Safety input 6 Emergency stop switch Dual channel direct opening input Auto mode
Control object
Control object Active mode
Safety output 1 Machine tool operating permission Teach mode
¥ outp P 9P Auto mode
) . .. Teach mode
Safety output 2 Machine tool operating permission Auto mode
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Chapter 5 Logic Logic 33d: Circuit including two of mode select functions

e Teach mode
Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set
to the operation-allowed state (position 2). The effective enabling switch depends on the selected position of the selector switch
connected to safety input 2. At this time, the machine tool must be properly speed-limited so as not to endanger the operator.

Safety
output 1, 2

Safety input 6 Operator interface On

* | |
I ' Safety input 2 | |
- . 1 X2 \ \

Safety output 1 Safety input 2

or .
Safety output2 iX3

I I
| |
l l
Monitor output : :
Safety input 3 4 for safety input 2 | ‘

| |

1 Y5
Enabling .
Switch . Safety input 4 Safety input 1
: X0

= . Safety input 1
X1

\ Monitor output
Safety input 5

| |
z for safety input 1 : :
1 Y4 | |

Teach mode Auto mode Teach 1 Teach 2

Monitor output | |
for Teach 1 | |
Y17 ! !

Safety input 1 Safety input 2 .
vinp Monitor output

| |
for Teach 2 } }
1 Y20 | I

Figure 5.87 Safety system configuration example (Logic 33d Teach 1 mode) Safety input 3

1 X4, X5

|

|

l

Reset input 1 k— Min. 0.1s :
1 X16 4)1 !
(Manual) Max. 0.1s — |e— |
|

|

|

|

Safety output 1
1 YO, Y1

Safety output 2 ! Mﬂme
1 Y2,Y3 : I

e Safety input 6 and reset input 2 are all on in this chart.

Figure 5.88 Timing chart (Logic 33d Teach 1 mode)
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Logic 33d: Circuit including two mode select functions

Chapter 5 Logic

Safety input 6 Operator interface

(o

Safety output 1
or

Safety output2
Safety input 4 v
Enabling )
Switch . Safety input 3

e——|

Safety input 5 .

Teach mode

'

Auto mode

Teach 1 Teach 2

Safety input 1 Safety input 2

Figure 5.89 Safety system configuration example (Logic 33d Teach 2 mode)

Safety
output 1, 2
On

Safety input 2
1 X2

Safety input 2
1 X3

Monitor output
for safety input 2
1 Y5

Safety input 1
: X0

Safety input 1
X1

Monitor output
for safety input 1
1 Y4

Monitor output
for Teach 1
Y17

Monitor output
for Teach 2
1 Y20

Safety input 4
1 X6, X7

Reset input 1
1 X16
(Manual)

*><

Max. 0.1s —}

|
Safety output 1 :
1 YO, Y1 |

| Off-delay time
Safety output 2 : ‘K—>1y I
1Y2,Y3 : !

* Safety input 6 and reset input 2 are all on in this chart.

Figure 5.90 Timing chart (Logic 33d Teach 2 mode)
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Chapter 5 Logic

Logic 33d: Circuit including two of mode select functions

e Auto mode

Select the auto mode when during normal operation of the machine tool. Before starting normal operation, make sure that the

person is not inside the safety guard.
Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)
The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.)

Safety input 6

(o

Operator interface

Guard

Safety output 1
or
Safety output2

7

Safety input 3

Safety input 4

Safety input 5 s

Teach mode

Auto mode

Figure 5.91 Safety system configuration example (Logic 33d Auto mode)

Safety input 1

Safety input 2
1 X2

Safety input 2
1 X3

Monitor output
for safety input 2
1 Y5

Safety input 5

1 X10, X11

Reset input 1
1 X16
(Manual)

Safety output 1
YO, Y1

Safety output 2
1Y2,Y3

Safety
output 1, 2
On

‘>‘

Max. 0.1s —> |<—
|

1 Off-delay time
l<—>

e Safety input 6 and reset input 2 are all on in this chart.

Figure 5.92 Timing chart (Logic 33d Auto mode)

/\  WARNING

¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Logic 304: Partial stop circuit including a mode select function Chapter 5 Logic

Logic 304: Partial stop circuit including a mode select function

(1 Logic circuit

Safety output 2
Safety input 4 Dual Channel _>Y2
T6-X6, T6-X6 im:: Direct Opening Hold frold
Self-hold 0SSD
function
Safety input 2 S Dual Channel _[ Trigger _[ EDM
T2-X2, T3-X3 T Dependent &
Teach Mode (X0) N\ Safety %tpur "
Safety input 1 L Hold n— Hold —
Tg-ig ||;<;1)u e Mode SelectII &
\ o Self-hold >1 0SSD
Auto Mode (X1) I_ function
Safety input 3 Dual Channel & | Trigger —— | com
T4-X4, T5-X5 im!:: Direct Opening »
Safety output 1-2
Safety input 5 Dual Channel i
T10-X10, T11-X11 iEE irect Opening o o B I T

Self-hold 0OSSD

) with
function Off delay

Trigger _n_[ EDM

Safety output 3
Monitor Input H C;r;tr;ol ]_/\_ Hos & M| Hold —ﬁ
L— N Ho

Reset input 1 .
X16 Monitor Input

:
T

Reset input 2

'

x17
Self-hold 0ssb
function —[

External device External Device ; EDM

monitor 1 EDM Monitor _[ Trigger

T12-X12

External device External Device

monitor 2 EDM Monitor

T13-X13

External device External Device

monitor 3 EDM Monitor

T14-X14

External device External Device

monitor 2 EDM Monitor

T15-X15

Figure 5.93 Logic circuit (Logic 304)

e Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function Optional input functions Monitor output
(S%f—e)t(é,ir;<p1l;t 1 Mode select input | - ©nin teac\:14mode (X0))
A Ous chmne copenent ot | D1 NONG nie s
(S‘l'je;i”jl%]—txg) Dual channel direct opening input BEZ: 222:23 ’S\la?e/t’\:/(?nlggf ItI Y6
?rage;y(ilr]l%%;% Dual channel direct opening input BEZ: 222:::: SNE%E(?“';S:J ItI Y7
e Oua charnl st cparing | B2 S KOG o
e Safety outputs
The monitor output turns on when the target safety output is on and turns off when the safety output is off.
The monitor output turns off immediately independent on set off-delay time.
Monitor output

(SYeg;ety output 1-1 Y12
?{if;aty output 1-2 Y13
(SYaZf;ety output 2 Y17
(SYeg;ety output 3 Y20
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Chapter 5 Logic Logic 304: Partial stop circuit including a mode select function

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
/\  WARNING

only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of components connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1-1 (YO)
External device monitor input 2 (T13-X13): for safety output 1-2 (Y1)
External device monitor input 3 (T14-X14): for safety output 2 (Y2)
External device monitor input 4 (T15-X15): for safety output 3 (Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 Cloff CJof mon mon
(Y14)
State monitor output 2 Coft ot mon Clof
(Y15)
State monitor output 3 Cloft mon CJof Coff
(¥16)
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Logic 304: Partial stop circuit including a mode select function Chapter 5 Logic

 Wiring example

FS1B
Safety Input 1 24V DC

S | 10 |
r LT —°"Mode Select I
L+ o+ X0 o—
' o X1
S2
Co E Safety Input 2 Safety Output 1-1
e 2]
ﬁ& Dual Channel Hold YO Ki
77777 X3 Dependent 0sSD -
2
X2
[| eom
:|I V
S3
C Safety Input 3
4?_\:\4\—:7& Safety Output 1-2
ﬂl :Hf Dual Channel
77777 X5 Direct Opening Hold K3
OSSD
X4 with
K4

[t Off delay
yanuy []eom
41 : Safety Input 4
|
|

ﬂl :H:E Dual Channel Safety Output 2
77777 X7 Direct Opening

— Hold
X6 K5
0ssb
K
S5 []eom
| | “ Safety Input 5 vV
‘ 1 10
|
r :‘ : l E Dual Channel Safety Output 3
it E Direct Opening
| X10 Hold K7
T 0ssb
- ; K8
K1 K2 7LExterna\ Device Monitor 1 D EDM

I I I I o
o o o o
<

:E i: T2 External Device
| X12 Monitor
K3 K4 | | External Device Monitor 2
;F f | T13 | External Device
1 X13 Monitor
K5 K6 ] External Device Monitor 3
;F f | T14 | External Device
| X14 Monitor
External Device Monitor 4

;P f | T15 | External Device
1 X15 Monitor

-—--- Reset Input 1

ToPLC

Monitor Input .
P S1: Selector switch

S2: Enabling switch

S3, S5: Interlock switch

S4: Emergency stop switch

S6, S7: Pushbuttons

K1, K2, K8, K4, K5, K6, K7, K8: Forced guided relays

N
i
<
)

io
|

‘!j_\

x

(e}

Reset Input 2

17 Monitor Input

é“
I

Figure 5.94 Wiring example (Logic 304)
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Chapter 5 Logic

 Timing chart
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1
[
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22
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>
e

[}
2%
cC w
[SJNEN
25>

Safety input 2
1 X2, X3

for safety input 2

Monitor output 1
1 Y5

Safety input 3
1 X4, X5

Safety input 4
1 X6, X7

Safety input 5
1 X10, X11

Min. 0.1s

L

Reset input 1

1 X16
(Manual)

Reset input 2

L X17

Safety output 1-1

(]

1
|
- 00— - - 4
5
5 a
S}
=
> O
o=
N
58
ISR
S =T
> Q7.

N - - -

Safety output 1-

Y1

for safety output

Monitor output
1 Y13

Safety output 2

1Y2

Safety output 3

1 Y3

State monitor
output 3: Y16

| Max. 3s

Initialization

=~

Figure 5.95 Timing chart (Logic 304 Teach mode)
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Switch to

Chapter 5 Logic

Safety Safety
On

Safety

Safety

Logic 304: Partial stop circuit including a mode select function
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Chapter 5 Logic Logic 304: Partial stop circuit including a mode select function

(1 Safety system configuration example

This section describes an example of using logic 304 to implement safety measures for machine tools.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

* When using logic that includes a mode select input, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into

A WARNING the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display, etc.)

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

* Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

e Safety System Overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector Switch Mode select input Il —
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Interlock switch Dual channel direct opening input Auto mode
. ) . N Teach mode
Safety input 4 Emergency stop switch Dual channel direct opening input Auto mode
Safety input 5 Interlock switch Dual channel direct opening input feach mode
yinp P 9np Auto mode
Control object
Control object Active mode
. . . Teach mode
Safety output 1-1 Machine tool operating permission Auto mode
) Teach mode
Safety output 1-2 Machine tool power Auto mode
) Teach mode
Safety output 2 Entire system Auto mode
Teach mode
Safety output 3 Conveyor Auto mode
142 FS1B series Safety Controller User's Manual IDEC
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Logic 304: Partial stop circuit including a mode select function Chapter 5 Logic

e Teach mode
Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set
to the operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the
operator.

Safety
output 1
Operator interface On

Safety input 4

| |

: Safety input 1 I |
. | |

. Safety output 2 X0 I I

(Safety output for total system shutdown) .
Safety input 1

I I
| |
| L X1 | |

Safety output 1-1 | |
or Monitor output : :
| |

| |

Safety output 1-2 for safety input 1
1 Y4

Safety input 2

| |

| |

1 X2, X3 I I
| |

Reset input 1 —] | [~—Mn.01s|
| |

|

Safety output 3

7
(for conveyor belt) Uj
Safety output 1-1 : :
Yeach mode Auto mode YO ‘ ‘
| |
@ . 1 Off-delay time
Safety output 1-2 <>

|

H |
Safety input 2 Safety input 1 1Yl | |
Enabling Switch

1 X16
Safety input 5 (Manual) Max. 0.1s—>| |=—

Safety input 3

* Safety output 2 is all on in this chart.

Figure 5.98 Safety system configuration example (Logic 304 Teach mode) Figure 5.99 Timing chart (Logic 304 Teach mode)

* Auto mode
Select the auto mode when during normal operation of the machine tool. Before starting normal operation, make sure that the operator
is not inside the safety guard.
Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)
The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.)

Safety
Operator interface output 1
On
Safety input 4 ! \
| |
Safety input 1 I I
Safety output 2 1 X0 : :
(Safety output for total system shutdown)

] ol Safety input 1 } !

Safety output 1-1 1 X1 : :

or .

Safety output 1-2 Monitor OL_JtDUt | |
for safety input 1 | |
1Y4 ! !

7 Safety input 3 } !
Safety output 3 1 X4, X5 : :
f |
(for conveyor belt) Reset input 1 ‘)‘ ‘ T o1s]
Guard . 1 X16 : :
-—. Safety input 5 (Manual) Max. 0.1s ‘
| |
. Safety output 1-1 | |
Safety input 3 VO : :

Teach mode Auto mode Safety output 1-2 : | Off-de‘zlay time
@ Y1 I !
| |

Safety input 1 Safety input 2

e Safety output 2 is all on in this chart.

Figure 5.100 Safety system configuration example (Logic 304 Auto mode) Figure 5.101 Timing chart (Logic 304 Auto mode)
e WARNIN G ¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Chapter 5 Logic Logic 34A: Partial stop circuit including a muting function

Logic 34A: Partial stop circuit including a muting function

(1 Logic circuit

Safety output 3
Safety input 1 ~[ Dual Channel Y2
TO-X0, T1-X1 ~_ Dependent I Hold —
0OSSD
Safety input 2 ~{" Dual Channel & —[ EDM
T2-X2, T3-X3 ~J Dependent
Safety input 3 & \ Safety output 1
Ta-X4, T5-X5 Dual Channel Safety II & & o Yo
/ n—]Ho —
——
0OSSD
Safety input 4 ~[ Dual Channel
T6-X6, T7-X7 " Dependent Safety Input —n—1| Eom
Muting function II
Muting input Safety output 2
uting inpu ; )
X10, X11 Muting Input Muting Input (o) Hold Y1
OSSD
with
Off delay
Control input 1 X EDM
Monitor Input
X16
Control input 2 ) Safety output 4
X17 Monitor Input o Y3
ol —
External device EDM External Device O\Aﬁﬁ?
monitor 1 Monitor Off delay
T12-X12 EDM
External device EDM External Device
monitor 2 Monitor
T13-X13
External device EDM External Device
monitor 3 Monitor
T14-X14
External device External Device
monitor 4 EDM Monitor
T15-X15

Figure 5.102 Logic circuit (Logic 34A)

¢ Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.
The muting lamp output turns on in the muting state. The muting state is enabled when muting input is turned on while safety output
1 and safety output 2 are on. The muting state is disabled when the muting input is turned off. When the power is turned on or the
safety output is turned off while the muting input is on, the muting state is not enabled unless the muting input is turned off once.

Initial input function Optional input functions Monitor output Muting lamp output
e Ot i coponcentipr | D2 e KOG e 2 -
(S‘rage;yzlr%%;%) Dual channel dependent input BS:: gz::zg: ’S\‘e?ésci:nigtﬁ)tultl Y5 —
A Duat s syt 1| Dol et o -
?rage;élr}%l{;% Dual channel dependent input BE:: 222222: ,s\‘a?ét'\;(i:nigstultl Y7 vio
(l\)/l(;Jgn%r;r)Jut Muting Input — Y10
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Logic 34A: Partial stop circuit including a muting function Chapter 5 Logic

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns
off immediately independent on set off-delay time.

Monitor output

Safety output 1

Y12
(Y0)
Safety output 2

Y13
(Y1)
Safety output 3 _
(Y2)
Safety output 4

Y20
(Y3)

¢ Control input
Control inputs are used to control the safety output.
Control input 1 (X16)
Control input 2 (X17)

Q WARNIN G e Control inputs are not safety inputs. Do not use as a safety input since the hazardous source may not stop due to
connected equipment or input circuit failure.

e External device monitor inputs
External device monitor inputs are used to monitor the status of components connected to the safety outputs.
External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2 (Y1)
External device monitor input 3 (T14-X14): for safety output 3 (Y2)
External device monitor input 4 (T15-X15): for safety output 4 (Y3)

e State monitor outputs
State monitor outputs output internal state, alert and error status.

Initial/ Run Sigp
Configuration Run (Alert detection) Protection Stop (External power supply
voltage error detection)
(S\;fig monitor output | o CJof CJof Coff MOn HOn
(Sths monitor output 2 ot o HOn HOn Coft HOn
(SthS monitor output 3 mleli Hon o Coff mleli doff
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Chapter 5 Logic Logic 34A: Partial stop circuit including a muting function

1 Wiring example

I
! : FS1B
ST ‘
| | Safety Input 1 24V DC
‘ v
~{ Dual Channel +
””” ~ Dependent
V-
oV
i Safety Input 2 Safety Output 1
4‘\‘47!*‘ T2
! Hold
S: T3 ~{ Dual Channel Y
S V2 ~[T Dependent 0SSD
e
:|I [ EDM
ov
24V DC Safety Input 3
33 | T4 | Safety Output 2
"7 LIS bl Ghannel safet
y I
4 Hold
. e ] 0SSD
—~F ] X5 with
24V DC s4 T [ Off delay
EDM
—L{ 24V jk Safety Input 4 ov
0SSD1 |+ |16 |
Safety Output 3
o ‘ ‘ﬁ 1% Dual Channel Safety I i
e Hold
L oesoE | X7
ov 0OSSD
24V DC S5 -K6
e ‘ [|eom
4: | Muting Input ov
T10
|
= S6. :—Lm Muting Input Safety Output 4
L : X10
! — X11 Hoolg -
[ E— _ = ] ]
ff dela
K1 K2 a External Device Monitor 1 [ EDM Y -
0

:P i: T2 External Device
1 Monitor

K3 K4 | | External Device Monitor 2

;F f | 13| External Device
1 X13 Monitor

K5 K6 ] External Device Monitor 3

;F f | 714 External Device
| X14 Monitor

External Device Monitor 4

;P f | T15 | External Device
| X15 Monitor

r-—- - = Control Input 1
|
|
|

24V DC =
[R——

COntrol Input 2

17 Monitor Input

ToPLC

F

=

#

S1: Emergency stop switch

S2, S3: Interlock switches

S4: Safety light curtain

S5, S6: Muting sensors

S7, S8: Pushbuttons

K1, K2, K8, K4, K5, K6, K7, K8: Forced guided relays

é“’
|

Figure 5.103 Wiring example (Logic 34A)
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Chapter 5 Logic

Logic 34A: Partial stop circuit including a muting function

 Timing chart
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Safety input 4
1 X6, X7

Muting input

1 X16

Control input 2

: X17

Safety output 1

1 YO

1
5
5 a
S5
£
5 0
O.W,
N
ok
IS
(SRR
> Qe

Safety output 2

Y1

for safety output 2

Monitor output
1 Y13

Safety output3

1 Y2

| Off-delay time
|
|
|
|

| Off-delay time
|
|
|
|

| Off-delay time
|
|
|

Safety output4

1 Y3

F- - - — -

=]
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5%
.ms%
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Muting lamp output
for muting input

Y17

State monitor
output 3: Y16

<~ Max. 3s

Initialization

e Safety input 2 is all on in this chart.

Figure 5.104 Timing chart (Logic 34A)
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Chapter 5 Logic Logic 34A: Partial stop circuit including a muting function

(1 Safety system configuration example

This section describes an example of using Logic 34A to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, 1ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the

A WARNING reset input of FS1B. (for example, provide a start switch, etc.)

e Incorrect use of the muting function can lead to accidents. Relevant standards (for example, IEC61496-1, etc.),
familiarize yourself with the muting function and use it correctly.

o |f the muting function is enabled, the operator must ensure the safety of the protected area in appropriate measures
(for example, by notifying the surrounding area with a muting lamp, etc.).

e Safety System Overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel dependent input
Safety input 2 Interlock switch Dual channel dependent input
Safety input 3 Interlock switch Dual channel safety input Il
Safety input 4 Safety light curtain Dual channel safety input Il
Muting Input Muting Sensor Muting Input

Control object

Control object

Safety output 1 Peripheral system power supply
Safety output 2 Robot operation permission
Safety output 3 Entire system

Safety output 4 Conveyor

Before starting operation, make sure that the operator is not inside the safety guard. Additional safety measures should be applied as
needed. (for example, use padlocks for interlock switches, etc.)

The robot system can only operate when the operator cannot enter the safety guard (when the safety guard is closed and the safety
light curtain is illuminated). Depending on the risk assessment of the entire system, a locking mechanism may be required for the safety
guard. (for example, implementation of unlocking after the robot has come to a complete stop)

Safety input 1

l . Safety output 3
= (Safety output for the whole system)

Muting lamp

Safety output 1 for power supply

Safety output 4
(Off during muting)

.ll- |8

Safety output 2
for Permission to operate

)

Safety input 3

Safety input 4

Muting input

“

Safety input 2

Figure 5.105 Safety system configuration example (Logic 34A)

e WARNIN G e Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Logic 34b: Partial stop circuit including a muting function Chapter 5 Logic

Logic 34b: Partial stop circuit including a muting function

(1 Logic circuit

Safety input 1 ~} Dual Channel Safety output 1
TO-X0, T1-X1 ~_ Dependent o
& Hold . Hold L
Safety input 2 ~J Dual Channel iuenlf:_tliqgr:d 0SsD
T2-X2, T3-X3 ~J Dependent
_[ Trigger 4[ EDM
Control input
Monitor Input
X4 [ P } Safety output 2
Y1
& 1 Hold —
Safety input 3 0OSSD
T6-XB, T7-X7 Dual Channel Safety I Safety Input s
) N Off delay
Muting function I
—| EDM
Muting input Muting Input Muting Input (c)
X10, X1 ore uing by Safety output 3-1
Y2
Reset input 1 ) \ Hold T Hold —
X16 Monitor Input
Self-hold 0SSD
function
Reset input 2 ‘ - Control — ] vigger EDM
X17 [ Monitor Input ]—[ start g9
R . 3 Safety output 3-2
eset input
X5 Monitor Input 7 Hold Y3
: 0OSSD
External device i
i ith
monitor 1 EDM External Devme Of‘szjeIay
T12-X12 Monitor =
External device -
monitor 2 EDM External Devnce
T13-X13 Monitor
External device )
monitor 3 EDM Exte&]g\n!tjoervlce
T14-X14
External device -
monitor 4 EDM Extem;\q:?;vlce
T15-X15

Figure 5.106 Logic circuit (Logic 34b)

e Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.
The muting lamp output turns on in the muting state. The muting state is enabled when muting input is turned on while safety output
3-1 and safety output 3-2 are on. The muting state is disabled when the muting input is turned off. When the power is turned on or
the safety output is turned off while the muting input is on, the muting state is not enabled unless the muting input is turned off once.

Initial input function Optional input functions Monitor output Muting lamp output
R Out channs cepannt ot | B NONG e 2 -
R 0wt channs copant ot | DS NONG v B -
s Ouschomelsfty ]| D18 et "
(';A(:Jg”‘i m“t Muting Input — Y10

e Safety outputs
The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns
off immediately independent on set off-delay time.

Monitor output

Safety output 1

Y12
(YO)
Safety output 2

Y13
(Y1)
Safety output 3-1

Y17
(Y2)
Safety output 3-2 _
(Y3)
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Chapter 5 Logic Logic 34b: Partial stop circuit including a muting function

e Control input
Control inputs are used to control the safety output.
Control input 1(X4)

Q WARNIN G e Control inputs are not safety inputs. Do not use as a safety input since the hazardous source may not stop due to
connected equipment or input circuit failure.

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)
Reset input 3 (X5)

c WARNIN G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs
External device monitor inputs are used to monitor the status of components connected to the safety outputs.
External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2 (Y1)
External device monitor input 3 (T14-X14): for safety output 3-1 (Y2)
External device monitor input 4 (T15-X15): for safety output 3-2 (Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Initial/ Run Stop

Configuration Run (Alert detection) Protection Stop (External power supply

voltage error detection)

State monitor output 1
(Y14) LJoff LJoff Lloff Cloff HOn HOn
(Sﬁ;e) monitor output 2 ot o mon mon ot mOon
(Sth; monitor output 3 Coft MOn ot CJof Coff mleli
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Logic 34b: Partial stop circuit including a muting function Chapter 5 Logic

 Wiring example

f=——=

Iy
H Safety Input 1 24V DC
—— {10
|:A\ i: T1 |[ ~F Dual Channel V+
to oo X1 |l Dependent
X0 \
_s2_ ov
[ Safety Input 2 Safety Output 1
T T2
|
ﬂ T3 || ~ ™ Dual Channel Hold K1
too o D dent
X3 || ™ Dependen 088D
| X2 K2
T [| eom
V
R S8 ,L Control Input
2@0 | : T4
\—:/4'7 x4 Safety Output 2
L 4

T Hold K3
OSSD
- ,Sf‘, — 7L Reset Input 3 with
24VDC 1 - [71s Off dela K4
24V DC S I v
24V 7L Safety Input 3 Safety Output 3-1

K5

1? Hold
oV ‘ ‘ﬁ W Dual Channel Safety I 0SSD
ov

(o)
(=} (=} (=} o

0Sssb2 X7
[| eom
Vv
24V DC S6
|
‘ D—? : Muting Input Safety Output 3-2
| T10 Hold
57 o 3 K7
17 S i 111 Muting Input OSSD
I 4X10 with
| L XA Off dela K8
- i *T EDM
ov v
K1 K2 7LExtemaI Device Monitor 1

:E f |12 xternal Device

1 X12 Monitor
External Device Monitor 2
:E f | 13| xternal Device

| X13 Monitor
External Device Monitor 3
:E f | 714 xternal Device

| X14 Monitor
External Device Monitor 4
:E f | 15| xternal Device

X15 Monitor

-==- Reset Input 1

24vpc 1
[R——

Reset Input 2

ToPLC

S1: Emergency stop switch

S2: Interlock switch

S3, S4, S8, S9: Pushbuttons

S5: Safety light curtain

S6, S7: Muting sensors

K1, K2, K8, K4, K5, K6, K7, K8: Forced guided relays

Monitor Input

Figure 5.107 Wiring example (Logic 34b)
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Logic 34b: Partial stop circuit including a muting function

Chapter 5 Logic

 Timing chart

Safety

Safety

™
.
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»n 00O
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=
=}
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5 c. o _______
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Control input

1 X4

Safety input 3
1 X6, X7

Muting input

Reset input 1

1 X16
(Manual)

Reset input 2

1 X17
(Control)

Reset input 3

Safety output 1

1 YO

- - - - -

b=
s5a
Q5
£
> O
° =
=
S L
E=SN VN
c n =
Oer
= Q7.

o ----

Off-delay tim

Off-delay time

Safety output 2

Y1

F - - - -

for safety output

Monitor output
1 Y13

Safety output 3-1

1 Y2

1
|
[
=
5 a
S}
£
> O
o=
N
58
T o™~
S -3
> Q.

Off-delay time

|
|
—
|
|
|

Safety output 3-2

1 Y3

Muting lamp outppt

1 Y20

State monitor
output 3: Y16

<~ Max. 3s

Initialization

e Safety input 2 is all on in this chart.

Figure 5.108 Timing chart (Logic 34b)
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Logic 34b: Partial stop circuit including a muting function Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 34b to implement safety measures for a robotic system.

e The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the

A WARNING reset input of FS1B. (for example, provide a start switch, etc.)

e Incorrect use of the muting function can lead to accidents. Relevant standards (for example, IEC61496-1, etc.),
familiarize yourself with the muting function and use it correctly.

e |f the muting function is enabled, the operator must ensure the safety of the protected area in appropriate measures.
(for example, by notifying the surrounding area with a muting lamp, etc.)

e Safety System Overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel dependent input
Safety input 2 Interlock switch Dual channel dependent input
Safety input 3 Safety light curtain Dual channel safety input Il
Muting Input Muting Sensor Muting Input

Control object

Control object
Safety output 1 Entire system
Safety output 2 Entire system
Safety output 3-1 Robot operation permission
Safety output 3-2 Robot power

Before starting operation, make sure that the operator is not inside the safety guard. Additional safety measures should be applied as
needed. (for example, use padlocks for interlock switches, etc.)

The robot system can only operate when the operator cannot enter the safety guard. (Safety guard is closed and the safety light
curtain is illuminated) Depending on the risk assessment of the entire system, a locking mechanism may be required for the safety guard.
(for example, implementation of unlocking after the robot has come to a complete stop.)

Safety input 1

l ' Safety output 1 or Safety output 2
- (Safety output for total system shutdown) Muting lamp

Safety output 3-1

or
Safety output 3-2
| | | | Safety input 3

Muting input

Safety input 2 ‘

Figure 5.109 Safety system configuration example (Logic 34b)

C WARNIN G ¢ Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Chapter 5 Logic

Logic 34C: Partial stop circuit including a mode select function and OR functions

Logic 34C: Partial stop circuit including a mode selecting function and an OR function

(1 Logic circuit

Safety output 1

Safety input 4 Yo
Toxe, plgvis Dual Channel Safety I Hold Hold —
Self-hold 0SSD
Safet ‘5 function
afety inpu
T10-X10, T11-xq1 | Pul Channel Safety I | Trigger —1 eom
Teach Mode (X0) Safety output 2
Safety input 1 o
Mode Select IT Y1
TO-X0, X1 o Auto Mode (X1) — Hold Hod  —
Self-hold 0SSD
function
Safety input 3 \_[ Trigger |: EDM
Yy inp Dual Channel Safety II
T4-X4, T5-X5 Safety output 3-1
Y2
M Hold —
Safety input 2
To-X2, T3-X3 Dual Channel Safety II M Hold 0SSD
Self-hold
function
Reset input 1 Monitor Input M+ o
X16 L Trigger Safety output 3-2
Y3
Hold I
Reset input 2 . Control
Control 0SSD
X17 [ Monitor Input H OO start }_ ] Hold with
Off delay
External device Self-hold EDM
monitor 1 EDM | External Device function
Monitor .
T12-X12 Trigger
External device -
monitor 2 EDM External Devwce
T13-X13 Monitor

External device

monitor 3 EDM External Device

T14-X14 Monitor

External device

EDM External ‘Devic
Monitor

monitor 4
T15-X15

e Safety inputs

Figure 5.110 Logic circuit (Logic 34C)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Mode select input Il

Y4 (On in teach mode (X0))

(T10-X10, T11-X11)

Dual channel NO/NC input

(TO-X0, X1) Y11 (On in auto mode (X1))
S Ous chomel sty || D13 et 1o
S Ous chomel sy 1| D13 et o
Toxb. 177 Dusl channel safety nput I DUl ohamnel NONG Pt Y7
Safety input 5 Dual channel safety input I Dual channel dependent input Y10

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns
off immediately independent on set off-delay time.

Monitor output
(%ag;ety output 1 Y12
(%e;f)ety output 2 Y13
(?(azf)ety output 3-1 Y17
(%eg;ety output 3-2 Y20
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Logic 34C: Partial stop circuit including a mode select function and OR functions  Chapter 5 Logic

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

C W ARN'N G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs
External device monitor inputs are used to monitor the status of components connected to the safety outputs.
External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2 (Y1)
External device monitor input 3 (T14-X14): for safety output 3-1 (Y2)
External device monitor input 4 (T15-X15): for safety output 3-2 (Y3)

¢ State monitor outputs
State monitor outputs output internal state and error status.

Stop
Initial/Configuration Run Protection Stop (External power supply
voltage error detection)

State monitor output 1

(Y14) CJoff Cloff CJoff HOn HOn
(S\;f; monitor output 2 CJoft CJof HOn Coft HOn
(SY?; monitor output 3 Coft HOn o Coft Coft
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Chapter 5 Logic  Logic 34C: Partial stop circuit including a mode select function and OR functions

1 Wiring example
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S1: Selector switch

S2: Enabling switch
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S4, S5: Emergency stop switches
S6, S7: Pushbuttons
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Figure 5.111 Wiring example (Logic 34C)
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Chapter 5 Logic

Logic 34C: Partial stop circuit including a mode select function and OR functions

 Timing chart

Safety
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output 2, 3
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ﬁ
—

Safety input 3
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: X17
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1Y12
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<—>! Max. 3s

Initialization

® Safety input 5 is all on in this chart.

Figure 5.112 Timing chart (Logic 34C Teach mode)
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Safety
output 1

output 1

Logic 34C: Partial stop circuit including a mode select function and OR functions
Safety

Power

Chapter 5 Logic

©
8
©
mh \\\\\ -1 1"""""-"-""""1-~"~"~>"~"~"~""r~""="""1-~""=""""~""fF~"~~"""""~"~"~"~""~"~@r~"~"~"~"*~"*“*"[~"“~"*~"~"*~“"|~"~"7>"”>""”"- E=Eai )
= Q >
& ©
2 o o]
D = g
=
O
2}
\\\\\\ \3\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
c X
@
© = —
o
>5
3= N e | N S P N
T S S
»n o0 m
£
>
K
[6]
- - - - - - - - - - -—_-—— - - - - - - ] _——_——_ -} - - _——_—_- - - - — = — — — - - - - - H_u - — = - - - - - -
=
o
™
g3
T = e S Bt S B e Il e e B B e Dl S B
»n 00O
o
>5
o a
s ss¢< " {~~~"~""Ff~~"F""""+4{~~F~""~"'fr~-~"~"~"f"~"¢{ ~"~"~""f~7"F7F7""+{47¢7"-"- ":-g¢--—>""°+v+~—>"""1t-"7"""""Fr-—"""""Nf-""""1" """ e I
»n o0 W
>
o
[0
?
=
O
™
>5
= Y . - _ _ SR _ _ BN _ _ | Seeesl _ _
28
536 ; o
8 e
x
5 <
(2]
[aV) %) —
I )
88 __d_o_ bl KR Ly oo
© 5 c
» o0 =
| 1%‘ ﬂ
e e e \\\\\ﬁ \\\\\\\\\\\\\\\\\\\\
e}
° ﬂ
c O e
£73 -
s S
po} .
€t o e
i e I R A A e e D 52 e e e ) I IR
0 <
b
g
[© 2 I e I s - e [ [ [ A N I m IIIIIIIII I.<_|II|¥\nv_\\\\\\\¢U \\\\\\\\\
55 == 55 T 53 < 2 e 53
.
- - 2o 2o Y 2o o © - N 5 = 5 5 5 a5 s L
= & = c = C Q = 3 a Q a = =
) ) 5 £ 5 < > 5 & > j) 5 5 2 5 0 2 £ 2 S O = >
Q Q o > O > Q o > Qo Q a a > o = > > > O > <]
£ £ = B N £~ -5 S mn S0 c = c = e} = e} o o 5 IS
> > O« O« > X O« > X > X = [ = o > [ > > > O« =
= = = ® 2T = P ] = 2 = 3 = = 25 = 2 = =T o o 2
(0] D C w0 c n D 5 (e O A O & O © C Q N~ = D c N D () D c 0 = O
Lo S~ NS S 2 L g S 2> D o Q< B 5 =5 Qo c o D~ D~ L ® 5§92 = S
@ X mX 5> 5> X 5> ®X @ X 3 < 3 < © > S =3 > @ > S > 5 > z 5
R » =Le7T. =L n > L. [} n s T Q n . S 07 n . 72 n . =L [2Ke)

IDEC

B-2244

Figure 5.113 Timing chart (Logic 34C Auto mode)
FS1B series Safety Controller User's Manual

| Max. 3s

Initialization

[P,
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Logic 34C: Partial stop circuit including a mode select function and OR functions  Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 34C to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, 1ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

¢ \When using logic that includes a mode select input, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into

A WARNING the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display, etc.)

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

¢ Safety System Overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector Switch Mode select input |l —
. . . ) Teach mode
Safety input 2 Enabling switch Dual channel safety input Il Auto mode
Safety input 3 Interlock switch Dual channel safety input |l Auto mode
Safety input 4 Emergency stop switch Dual channel safety input I Teach mode
¥ np gency stop Y e Auto mode
Safety input 5 Emergency stop switch Dual channel safety input Il Teach mode
Auto mode
Control object
Control object Active mode
Safety output 1 Entire system
Safety output 2 Power Teach mode
Safety output 3-1 ) o Auto mode
Robot operation permission
Safety output 3-2
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Chapter 5 Logic

Logic 34C: Partial stop circuit including a mode select function and OR functions

e Teach mode

Select the teach mode when teaching the robot. The robot can be operated only when the enabling switch is set to the operation-allowed
state (position 2). At this time, the robot must be properly speed-limited so as not to endanger the operator.

Operator interface

Safety input 5

Safety output 1

I . (Safety output for the whole system)

Safety output 2

for Power | |
and

Safety output 3-1/3-2

for Permission to operate

Enabling ”
Switch

S

Safety input 2

|
(o

Safety input 4

Safety input 3 td

Teach mode Auto mode

&

Safety input 1

Figure 5.114 Safety system configuration example (Logic 34C)

Safety
output 3

| |
Safety input 1 | |
: X0 : :

Safety input 1
X1

Monitor output
for safety input 1
Y4

Monitor output
for safety input 1
Y11

Safety input 2
1 X2, X3

for safety input 2

|
1
Monitor output :
|
Y5 1

Reset input 1 ' |~—Min.0.1s |
1X16 —t |

(Manual) Max. 0.1s—3| ‘#— I

Safety output 3-1 ;
1Y2 | |

Safety output 3-2
1Y3

1 Off-delay time
|

Reset input 1
X117
(Control)

Safety output 2
1 Y1

o Safety input 4 and safety input 5 are all on and safety output 1 is all on in this chart.

Figure 5.115 Timing chart (Logic 34C Teach mode)

* Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
/\  WARNING
speed of hazardous source.
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Logic 34C: Partial stop circuit including a mode select function and OR functions  Chapter 5 Logic

e Auto mode

Select the auto mode when during normal operation of the robot system. Before starting normal operation, make sure that the
operator is not inside the safety guard.

Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)

The robot system can only operate when the safety guard is closed. Depending on the risk assessment of the entire system, a
locking mechanism may be required for the safety guard. (for example, implementation of unlocking after the robot has come to a

complete stop)
Safety Safety

Operator interface output 2 output 3

On On
Safety input 5 | | i
Safety input 1 | | |
. Safety output 1 ) : : :
. (Safety output for the whole system)
- Safety input 1
X1

Safety output 2

for power and

Safety output 3-1/3-2

for Permission to operate

Monitor output
for safety input 1
Y4

|

|

|

|

|

I

I

l

Monitor output :
for safety input 1 }
c Y11 |
T

I

|

|

L

|

|

|

|

L

|

|

|

Safety input 3
I 1 X4, X5

|

1

\ _ Monitor output |

for safety input 3 I

Safety input 3 V6 :
Safety input 4 Reset input 1

1 X16
(Manual) Max. 0.1s—|  |<—

Guard

—{ | [<—Mn.o1s

Teach mode Auto mode

Safety output 3-1
Safety input 1 Safety input 2 LY2 Y P

|
|
|
|
I
l
'Off-delay time

Figure 5.116 Safety system configuration example (Logic 34C Auto mode) Safety output 3-2 %_Hy
1 Y3 0
|
|
I
I
I
|
|

|
Reset input 1 ﬁ h 0.1sto 5s
1 X17 !

|

(Control)

|
—>{ | Max.0.1s

|
Safety output 2 i |
Y1 : :

o Safety input 4 and safety input 5 are all on and safety output 1 is all on in this chart.

Figure 5.117 Timing chart (Logic 34C Auto mode)

e Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components
A WARNING connected to the FS1B.
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Chapter 5 Logic

Logic 34d: Partial stop circuit including an OR function

Logic 34d: Partial stop circuit including an OR function

(1 Logic circuit

Safety input 1

Safety output 1

~J_ Dual Channel
TO-X0, T1-X1 ~J Dependent Hold \ - v
Self-hold & old —
function
Safety input 2 ~[ Dual Channel OSSD
T2-X2, T3-X3 ~J_ Dependent Trigger
4' EDM
Safety input 3
—] Self-hold Hold —
Safety input 4 ~{ Dual Channel function OvaﬁP
T6-X6, T7-X7 ~J_ Dependent j{ Trigger Off delay
EDM
——— Hold Safety output 3-1
Y2
Reset input 2 ) Seif-hold Hold I
Monitor Input function
X11 oss
{ Trigger D
)P((;e(sset input 3 [ Monitor Input Cotmrrtol EDM
stal
Safety output 3-2
Control input Y3
17 Monitor Input Hold —
OSsSD
External device N with
monitor 1 External Dewce Off delay
T12:X12 Monitor EDM
External device -
monitor 2 EDM External Dewce
T13-X13 Monitor
External device N
monitor 3 EDM Exte’:/r‘lg:w:?;vlce
T14-X14
External device - External Device
monitor 4 W "
T15X15 Monitor

¢ Safety inputs

Figure 5.118 Logic circuit (Logic 34d)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function Optional input functions Monitor output
T Outchanns copant ot | DS NG v "
(Séfe;é w]&u_t)é) Dual channel dependent input 832: g:z:g:: 'S\‘géscinigstuﬁ Y5
A Ouat e syt 1| Dol et e
e Outchanns cepanaent ot | DTS NONG e v
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Logic 34d: Partial stop circuit including an OR function

Chapter 5 Logic

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off.

The monitor output turns off immediately independent on set off-delay time.

Monitor output
(Syag)ety output 1 Y12
(SYe:f;ety output 2 Y13
(%{azf;ety output 3-1 Y17
(Sya;)ety output 3-2 Y20

¢ Control input

Control inputs are used to control the safety output.

Control input 1 (X17)

/\  WARNING

e Control inputs are not safety inputs. Do not use as a safety input since the hazardous source may not stop due to
connected equipment or input circuit failure.

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X10)
Reset input 2 (X11)
Reset input 3 (X16)

/\  WARNING

¢ To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating

only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs

External device monitor inputs are used to monitor the status of components connected to the safety outputs.
External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2 (Y1)
External device monitor input 3 (T14-X14): for safety output 3-1 (Y2)
External device monitor input 4 (T15-X15): for safety output 3-2 (Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/ Run S
Configuration Run (Alert detection) Protection Stop (External power supply
voltage error detection)
(SJ?ES monitor output 1 CJof CJof CJof CJoft HOn HOn
(Sthf,j monitor output 2 o o [ Tol [ Tol) ot mon
(Sytfge) monitor output 3 o [ lo ot mleli mleli o
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Chapter 5 Logic Logic 34d: Partial stop circuit including an OR function

1 Wiring example

FS1B
Safety Input 1 24v DG
V+
- Dual Channel
~[ Dependent
V-
oV

Safety Input 2 Safety Output 1

Hold K
I Dual Channel
~[T Dependent 0SsD
K2
[| eom
24V DC v

Safety Output 2

Hold
OSSD
with

Off delay

[] eom

K3

']

K4

<

Safety Output 3-

Hold K5
*T 0SSD
K
EDM
S5 ,L Reset Input 1 [ \V

Qo Q Q Q

24V DC | "1 T10
L —T Safety Output 3-2
Hold
- - Reset Input 2 OSSD
24V DC | : T11 o f\?lghl
T [ Me1q | Monitor Input ela
S - [| eom
External Device Monitor 1
j f T2 External Device
| X12 Monitor
External Device Monitor 2
;F f | T13 ]| External Device
1 X13 Monitor
K5 K6 | External Device Monitor 3
;F f | 714 External Device
| X14 Monitor
K7 K8 | External Device Monitor 4
;P f | T15 | External Device
X15 Monitor
S7
rToo o Reset Input 3
2vDC 1|
[

Contorl Input

Monitor Input

K7

K8

ToPLC

S1: Emergency stop switch

S2, S4: Interlock switches

S3: Safety light curtain

S5, S6, S7, S8: Pushbuttons

K1, K2, K8, K4, K5, K6, K7, K8: Forced guided relays

Figure 5.119 Wiring example (Logic 34d)
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Chapter 5 Logic

Logic 34d: Partial stop circuit including an OR function

 Timing chart

Safety

Safety

output 1,2, 3

On

output 3 Safety

output 2

Safety input 1
1 X0, X1

F e ]
P
55
8o
5
o=
s 2
=2 ©
c o
[SRIaN
> Q7.

Safety input 2
1 X2, X3

(<0}
P
)
Q
£
> X
Sy
o
@ X
n o

Safety input 4
1 X6, X7

Reset input 1
1 X10

Reset input 2

0.1sto 5s —|

[«+— 0.1sto 5s

1

Reset input 3

1 X16

Control input

:X17

Safety output 1

1 YO

N, s ——
=
5 a
25
£
5 0
O.W,
N
ok
IS
S <3
> Qo7

ff-delay time

5] |

Safety output 2

Y1

S~ ]
= o
-
5 o
85 =]
>0 g
O > >
=3 o
S & g
£ C m =
52 Lo
Q5> © >
= Q. n .

| Off-delay time

T
| ‘
|
|
i

| Off-delay time

Y

Safety output 3-

1 Y3

for safety output

Monitor output
1 Y20

State monitor
output 3: Y16

Initialization

Figure 5.120 Timing chart (Logic 34d)
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Chapter 5 Logic Logic 34d: Partial stop circuit including an OR function

(1 Safety system configuration example

This section describes an example of using logic 34d to implement safety measures for a robotic system.

* The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
A WARNING (for example, 1ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

o Safety System Overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel dependent input
Safety input 2 Interlock switch Dual channel dependent input
Safety input 3 Safety light curtain Dual channel safety input Il
Safety input 4 Interlock switch Dual channel dependent input

Control object

Control object

Safety output 1 Entire system

Safety output 2 Power

Safety output 3 Robot operation permission
Safety output 4 Robot operation permission

Before starting operation, make sure that the operator is not inside the safety guard.

Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)

The operator can only approach the workbench when the robot is not approaching the workbench (and the safety light curtain is
illuminated).

The robot can only approach the worklbench when the operator cannot approach the workbench(and the door is closed).

Depending on the risk assessment of the entire system, a locking mechanism may be required for the safety guard. (for example,
implementation of unlocking after the robot has come to a complete stop.)

Safety input 1

Safety input 1

l . Safety output 1 l ' Safety output 1

(Safety output for the whole system)

(Safety output for the whole system)

Safety output 2 for Power Safety output 2 for Power

Safety output 3-1/3-2 for Permission to operate

Safety input 4 Safety output 3-1/3-2 for Permission to operate

Safety input 4

®
=1
a
£
2
2
©
2]

afety input 3

|

sSafety input 2 \Safety input 2

Figure 5.121 Safety system configuration example (Logic 34d)

 Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components

A WARNING connected to the FS1B.

* The FS1B is not capable of detecting abnormalities in robot operation. Appropriately limit the operating range so that
the robot cannot approach the workbench while the operator is able to approach the workbench.
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Logic 305: Partial stop circuit Chapter 5 Logic

Logic 305: Partial stop circuit

(1 Logic circuit

Safety output 1

Safety input 1 Dual Channel Safety II Hold o
TO-X0, T1-X1 o hold & —
function >
—[ Trigger — 0SSD
i —{ | eom
_S;ﬁ)a(to I:_gu)t(:g Dual Channel Safety I Hold
| Seif-hold Safety output 2
function —— i
Trigger & Hold NG
| —
0OSSD
Safety input 3
T4-X4, T5-X5 Dual Channel Safety I 7 N Hsoéﬁ_hold —
function
’_[ Trigger Safety output 3
Y2
& - Hold NG
i | —
Safety input 4 Dual Channel Safety I h A Hold | ™1 0sSD
T6-X6, T7-X7 S
function _[ EDM
1 ‘I Trigger
Safety output 4
Safety input 5 [ } | Y3
T10->¥1 ODTH-Xﬁ Dual Channel Safety I NP1 Hold & - N Hold ] »
Y Self-hold 555D
function with
'_[ Trigger Off-delay
Resetinput 1 Monitor Input \ _l: EDM
X16
Reset input 2 ) - Gontrol
x17 [ Monitor Input ]—[ ot
External device -
monitor 1 EDM External pevwce
T12-X12 Monitor
External device -
monitor 2 EDM External _Devwce
T13-X13 Monitor
External device = tormal Devi
monitor 3 EDM xe’:/lna 0 evice
T14-X14 onitor
External device Extomal Devi
monitor 4 EDM Xe’:/l”a i cvice
T15-X156 onitor

Figure 5.122 Logic circuit (Logic 305)

e Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function Optional input functions Monitor output
e Outcram sy gt | D et 2
T2 T Dual channel safety nput sl channel NONG rput ¥s
s Ouat chame syt 1| DA e depercent o e
Toxb. 177 Dusl channel sty Input Dol ohannel NONG Y7
e Outcham sy gt | D et o
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Chapter 5 Logic

Logic 305: Partial stop circuit

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns

off immediately independent on set off-delay time.

Monitor output
(%a(;‘)ety output 1 Y12
(%e;f;aty output 2 Y13
(%azf;aty output 3 Y17
(%ag)ety output 4 Y20

¢ Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

/\  WARNING

* To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2 (Y1)
External device monitor input 3 (T14-X14): for safety output 3 (Y2)
External device monitor input 4 (T15-X15): for safety output 4 (Y3)

¢ State monitor outputs

State monitor outputs output internal state and error status.

Internal state Initial/Configuration Run Protection Stop
State monitor output 1 Coft ot mon mOn
(Y14)
State monitor output 2 Coff CJof mon CJoff
(Y15)
State monitor output 3 Cloff mon CJoff CJoff
(¥16)
168 FS1B series Safety Controller User's Manual IDEC

B-2244



Logic 305: Partial stop circuit Chapter 5 Logic

 Wiring example

FS1B
24V Dt
_ §1, _ Safety Input 1 C

2&20 ! ! TO
| - | ER V+
A I ———1 | Dual Channel Safety I
T 1XO v
N L—: X1
24V DG @ 7 o
Safety Output 1
24v Safety Input 2
0SSD1 —Ll Hold
T3
—— | Dual Channel Safety I 0OSsD H
N ov ] 4 X2 ]
0ssD2 | X3 [ eom
ov ov
24V DC S3
24v jk Safety Input 3 Safety Output 2
0SsD1 | [ T4 | o
ol
oV —Li Dual Channel Safety I
| 4 | X4 | E ] 0SSD
o 0ssb2 || X5
24V DC [ EDM
T e >
24v Safety Input 4
055D T6 Safety Output 3
T7
+—— | Dual Channel Safety I Hold -K5
ov | i —Lﬁ 0ssD H
0SSD2 |— X7
ov
24V DC 5 []eom
L] ov
24v Safety Input 5
0SSD1 lm Safety Output 4
T11
t——— | Dual Channel Safety IT
N | 1 X10 ’ Ho
< | g S
ov *T Off-delay
[| eom
K1 K2 7LE><temaI Device Monitor 1 ov
——— =T
1 X12 Monitor
[T ToPLC
K3 K4 7LExtemaI Device Monitor 2
;P f | 13 xternal Device
1 X13 Monitor
K5 K6 7LExtemaI Device Monitor 3
;F f | 714 xternal Device
| X14 Monitor
K7 K8 7LExtemal Device Monitor 4
;F f m xternal Device
| X156 Monitor
S6
r-- - Reset Input 1
24V DC ! - :
L -
S1: Emergency stop switch
Reset Input 2 S2, S3, S4, S5: Safety light curtains
Monitor | S6, S7: Pushbuttons
onitor Input K1, K2, K3, K4, K5, K6, K7, K8: Forced quided relays
Figure 5.123 Wiring example (Logic 305)
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Logic 305: Partial stop circuit

Chapter 5 Logic

 Timing chart

Safety output
.3,

Safety output
)3,

output 3 Safety

Safety

output 1 Safety
output 2 On
On

Safety
On

Safety input 1
: X0, X1

for safety input 1

Monitor output
Y4

Safety input 2
X2, X3

Safety input 3
X4, X5

Safety input 4
X6, X7

Safety input 5
1 X10, X11

Reset input 1

1 X16
(Manual)

12]
w_____
o

o

w

.

o

/& S
N

=

>

Q =
£ o
T~ E
8% 8
£

2

b

o

X- -

3

=
—
-
3
Q
£
2
e}
>
8o
Q2
© >
n .

for safety output 1

Monitor output
1 Y12

Safety output 2

Y1

Safety output 3

1 Y2

Off-delay time

Safety output 4

1 Y3

for safety output 4

Monitor output !
1 Y20

State monitor
output 3: Y16

| Max. 3s

Initialization

—

Figure 5.124 Timing chart (Logic 305)
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Logic 305: Partial stop circuit Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using Logic 305 to implement safety measures for a robotic system.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards

A WARNING (for example, 1ISO10218-1 and 1SO10218-2), laws and regulations (for example, Machine Directive).)

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

¢ Safety System Overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel safety input Il
Safety input 2 Safety light curtain Dual channel safety input |l
Safety input 3 Safety light curtain Dual channel safety input Il
Safety input 4 Safety light curtain Dual channel safety input Il
Safety input 5 Safety light curtain Dual channel safety input Il

Control object

Control object

Safety output 1 Robot operation permission
Safety output 2 Robot operation permission
Safety output 3 Robot operation permission
Safety output 4 Robot operation permission

The corresponding robot can only be operated when the operator is not allowed to approach the hazardous source (and the safety light
curtain is light receiving state).

Safety output 1 Safety output 2 Safety output 3 Safety output 4

Vs Y V4

% 7
Safety input 2 Safety input 3 Safety input 4 Safety input 5

2 Sﬁl 8

Safety input 1

Figure 5.125 Safety system configuration example (Logic 305)

Q WARNING e Calculate the safety distances, while taking into consideration the intrusion speed of the response time of the FS1B
and safety components connected to the FS1B.
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Chapter 5 Logic

Logic 306: Partial stop circuit

Logic 306: Partial stop circuit

(1 Logic circuit
Safety input 1

TO-X0, T1-X1 Dual Channel Safety I

Safety input 2
T2-X2, T3-X3

Safety input 3
T4-X4, T5-X5

Safety input 4
T6-X6, T7-X7

Safety input 5

T10-X10, T11-X11 Dual Channel Safety I

Reset input 1
X16

Dual Channel Safety IT

Dual Channel Safety I

Dual Channel Safety I

Monitor Input

[ty

Hold
Self-hold
function

Trigger

Safety output 1

Hold

Reset input 2
X17

'

Monitor Input ]—[ CotntrI;OI
sta

External device

monitor 1 EDM
T12-X12

External device

monitor 2 EDM
T13-X13

External device

monitor 3 EDM

T14-X14
External device

monitor 4 EDM

T15-X15

e Safety inputs

External Device

_[

Self-hold
function
Trigger

+—

Hold

0OSsD

4[ EDM

YO
—

Safety output 2

Hold
Self-hold
function

Trigger

+—

Hold

0OSSD

—{ | eom

Y1
L

Safety output 3

Hold

Hold
Self-hold

function
Trigger

SleielS

L+

Hold
Self-hold
function

Trigger

Monitor

External Device

Monitor

External Device

Monitor

External Device

0ssD

_[ EDM

Y2
I

Safety output 4

M——{ Hold

0SSD

with
Off-delay

— | Eom

Y3

Monitor

Figure 5.126 Safety system configuration example (Logic 306)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Dual channel dependent input

(T10-X10, T11-X11)

Dual channel NO/NC input

(TO-XO0, T1-X1) Dual channel safety input | Dual channel NO/NC input Y4
T2, T30 Dual channe safety input | Dual channel NONG mput ¥s
e Out sy a1 | B8 e dencent o
Tox6, 1750 Dual channe safety input | Dl channel NOAG rput— Y7
Safety input 5 Dual channel safety input I Dual channel dependent input Y10
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Logic 306: Partial stop circuit

Chapter 5 Logic

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns
off immediately independent on set off-delay time.

Monitor output
(Syag)ety output 1 Y12
(SYe:f;ety output 2 Y13
(%{azf;ety output 3 vi7
(Sya;)ety output 4 Y20

® Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

Q WARNIN G ¢ To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

e External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1 (YO)
External device monitor input 2 (T13-X13): for safety output 2 (Y1)
External device monitor input 3 (T14-X14): for safety output 3 (Y2)
External device monitor input 4 (T15-X15): for safety output 4 (Y3)

e State monitor outputs

State monitor outputs output internal state, alerts and error status.

Internal state Initial/Configuration Run Protection Stop
State monitor output 1 CJof Clof mon mOn
(Y14)
State monitor output 2 CJoff Coft mon ot
(Y15)
State monitor output 3 CIOff mOn CIoff Cloff
(Y16)
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Chapter 5 Logic Logic 306: Partial stop circuit

1 Wiring example

FS1B
24V DC
24V DC _ @, _ Safety Input 1

I
T4y | T0] Vi
|
e | L Dual Channel Safety I
4:_:\’\_'7 X0 v
e -
B s X1
24V DC s2 oV
Safety Output 1
24v Safety Input 2
0SSD1 —Ll Hoid
T3
—— | Dual Channel Safety I 0OSsD H
] 1 x2
0SsD2 | X3 [ eom
ov oV
24V DC S3
24y % Safety Input 3 Safety Output 2
0SSD1 |+ | T4 | o
ol
o)
| 4 1 X4 | 0SSD
0SSD2 -
oV X5 [ = K4
24V DC 34 ov
24v Safety Input 4
05SD1 _L T6 Safety Output 3
+—— | Dual Channel Safety II old K5
= | osiDZ - f?s 0ossb ”
ov K6
24V DC 5 [ eom
ov
24v Safety Input 5
0SSD1 —LM Safety Output 4
T11
t——— | Dual Channel Safety I
el 4| Lxio Hold
[vaq | OSSD
0SsDb2  —X11 with
ov *T Off-delay
[|eom
| [ Star bova i i
K1 K2 | External Device Monitor 1
;P f |12 External Device
1 X12 Monitor
[T ToPLC
K3 Ka 7LExtemaI Device Monitor 2
;P f | 13| External Device
1 X13 Monitor
K5 K6 7LExtemaI Device Monitor 3
;F f | 714 External Device
| X14 Monitor
K7 K8 7LExtemaI Device Monitor 4
External Device
Monitor
Reset Input 1
S1: Emergency stop switch
Reset Input 2 S2, S8, S4, S5: Safety light curtains
Monitor Inout S6, S7: Pushbuttons
onttorinpu K1, K2, K3, K4, K5, K6, K7, K8: Forced guided relays
Figure 5.127 Wiring example (Logic 306)
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Chapter 5 Logic

Logic 306: Partial stop circuit

 Timing chart

Safety

Safety

Safety

Safety

output

Safety

output

output 3  Safety

Safety

1,2,3 4

On

output 3, 4

On

1,2,34

On

output 4
On

output2  On

On

Safety input 1
1 X0, X1

for safety input 1

Monitor output
1 Y4

Safety input 2
1 X2, X3

Safety input 3
1 X4, X5

Safety input 4
1 X6, X7

Safety input 5
: X10, X11

[«<—+— 0.1sto 5s

Reset input 1
X16
(Manual)

‘ ‘

Reset input 2

Safety output 1

1 YO

for safety output 1

Monitor output
1Y12

Safety output 2

Y1

Safety output 3

1 Y2

Safety output 4

1 Y3

for safety output 4

Monitor output
1 Y20

State monitor
output 3: Y16

| Max. 3s

Initialization

Figure 5.128 Timing chart (Logic 306)
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Chapter 5 Logic Logic 306: Partial stop circuit

(1 Safety system configuration example

This section describes an example of using Logic 306 to implement safety measures for a robotic system.

* The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards

A WARNING (for example, 1ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

* To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

o Safety System Overview
Safety components to be used

Safety components to be connected Input functions
Safety input 1 Emergency stop switch Dual channel safety input Il
Safety input 2 Safety light curtain Dual channel safety input I
Safety input 3 Safety light curtain Dual channel safety input Il
Safety input 4 Safety light curtain Dual channel safety input Il
Safety input 5 Safety light curtain Dual channel safety input Il

Control object

Control object

Safety output 1 Robot operation permission
Safety output 2 Robot operation permission
Safety output 3 Robot operation permission
Safety output 4 Robot operation permission

The corresponding robot can only operate when the corresponding safety light curtain and the front (on the left side of the figure below)
safety light curtain are in the light receiving state.

Safety output 1 Safety output 2 Safety Output 3 Safety output 4

Y 4

% 7

Safety input 2 Safety input 3 Safety input 4 Safety input 5

2 22 2

Safety input 1

Figure 5.129 Safety system configuration example (Logic 306)

* Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components
A WARNING connected to the FS1B.
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Logic 307: Partial stop circuit

Chapter 5 Logic

Logic 307: Partial stop circuit

(1 Logic circuit
Safety input 1 EE Dual Channel
TO-X0, T1-X1 Direct Opening
Safety input 2 EE Dual Channel
T2-X2, T3-X3 Direct Opening
EE Dual Channel
Direct Opening

Dual Channel
Direct Opening,

Safety input 3
T4-X4, T5-X5

Safety input 4
T6-X6, T7-X7

#

Dual Channel
Direct Opening

Safety input 5
T10-X10, T11-X11

%4

Reset input 1

X16 Monitor Input

|

Reset

Reset input 2
X17

'

Selector
Monitor Input ]—[ C;jtr:rqd

External device N
External Device

monitor 1 EDM L
T12-X12 Monitor
External device External Device
monitor 2 - !
T13-X13 m Monitor
External device External Device
monitor 3 - !
T14-X14 m Monitor
External device -
monitor 4 EDM External Dewce
T15-X15 Monitor

e Safety inputs

Hold
Self-hold

function
_[ Trigger

n | Hold
Self-hold
function

"_[ Trigger

M——- Hold |_

Self-hold

function
* Trigger

Safety output 1-1

YO
Hold —
0OSsD
EDM
Safety output 1-2
Y1
Hold —
0SSD
with
Off-delay
_[ EDM
Safety output 2-1
Y2
Hold ——
OSSD
EDM
Safety output 2-2
Y3
Hold >
0SSD
with
Off-delay
—l: EDM

Figure 5.130. Logic circuit (Logic 307)

Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when

the safety input is off.

Initial input function

Optional input functions

Monitor output

Safety input 1

Dual channel direct opening input

Dual channel NO/NC input

Y4

(T10-X10, T11-X11)

Dual channel safety input Il

(TO-X0, T1-X1) Dual channel safety input |l

?;fié”jl%u;é) Dual channel direct opening input BEZ: 222:22: ,s\‘a?ét,;‘/?nlggf ItI Y5
?&fiim%u;z) Dual channel direct opening input 33:: 222222: ’s\géscmlgﬂj Itl Y6
?Fg_e%"]rp?mx% Dual channel direct opening input BE:: 222::2: ,s\ﬁés/?ng&u ItI Y7
Safety input 5 Dual channel direct opening input Dual channel NO/NC input Y10

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns
off immediately independent on set off-delay time.

Monitor output
(SYeg;ety output 1-1 Y12
(%{if;aty output 1-2 Y13
(%{ag;ety output 2-1 Y17
(SYan;ety output 2-2 Y20
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Chapter 5 Logic Logic 307: Partial stop circuit

¢ Reset inputs
Resets inputs are used to reset the safety output.
Reset input 1 (X16)
Reset input 2 (X17)

QR

/]
Ea * When both X16 and X17 are turned on, the error LED indicates “3” and the device enters the Stop state. Use only one of them.

c WARNIN G * To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs
External device monitor inputs are used to monitor the status of devices connected to the safety outputs.
External device monitor input 1 (T12-X12): for safety output 1-1 (YO)
External device monitor input 2 (T13-X13): for safety output 1-2 (Y1)
External device monitor input 3 (T14-X14): for safety output 2-1 (Y2)
External device monitor input 4 (T15-X15): for safety output 2-2 (Y3)

e State monitor outputs
State monitor outputs output internal state and error status.

Internal state Irp’ual/ . Run Protection Stop
Configuration
State monitor output 1 ot Cof mon mon
(Y14)
State monitor output 2 CJof CJof O~ ot
(Y15)
State monitor output 3 CJoff Won CJoff Cloff
(Y16)
178 FS1B series Safety Controller User's Manual IDEC

B-2244



Logic 307: Partial stop circuit Chapter 5 Logic

 Wiring example

R
N FS1B
|
S A Safety Input 1 24V DC

|
R Rl -~
77777 X1 Direct Opening v
X0
ov
3 f 1-1
Co Safety Input 2 Safety Output
4:\:\47:7@ Hold
o=f 13 :H:E Dual Channel
77777 X3 Direct Opening 0sSsD 5
X2 [| eom K2
ov
S3
‘ B Satety Input 3 Safety Output 1-2
N T4
| |
15 Dual Channel Hold K3
|
R S o (R v o H
with
X4 Off-delay
D EDM
ov
S4
Co Safety Input 4
.16 Safety Output 2-1
| |
17 Dual Channel
Msvzs Hold
[t | Qe Gae o
OSsD
X6
-K6
[| eom
S5 ov
Co Safety Input 5
4:\?\’\_:7& Safety Output 2-2
e 0 [ T
77777 X11 Direct Opening Hold
0OSSD
Off-delay
[| eom
K1 K2 ] External Device Monitor 1 ov

;P f |12 External Device
1 X12 Monitor
K3 K4 | External Device Monitor 2
;P f | 13| External Device
1 X13 Monitor
K5 K6 | External Device Monitor 3
;F f | 114 | External Device
| X14 Monitor
External Device Monitor 4

;F f | T15 | External Device
| X156 Monitor

-—— - Reset Input 1

ToPLC

Monitor Input

N
N
<
v}

io

S1: Emergency stop switch

S2, S3, S4, S5: Interlock switches

S6, S7: Pushbuttons

K1, K2, K3, K4, K5, K6, K7, K8: Forced guided relays

Reset Input 2

Monitor Input

N
=
‘<
o)
&O

Figure 5.131 Wiring example (Logic 307)
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output 1, 2

Safety
On

Safety

Logic 307: Partial stop circuit

Safety

Chapter 5 Logic
 Timing chart

Safety input 1
1 X0, X1

for safety input 1

Monitor output
1 Y4

Safety input 2
1 X2, X3

Safety input 4
1 X6, X7

Max. 0.1s —>]

Reset input 1

1 X16
(Manual)

Reset input 2
(Control)

k;

Safety output 1-1

: YO

v
e
=1
54
o=
50
oz
s 2
E=R-IN
c
ST
=L

delay time
\ I

|

|

|

Off-

ime

- -~ -

Safety output 1-

1 Y1

for safety output 1-2

Monitor output
: Y13

Safety output 2-1

1Y2

Off-delay time

Off-delay time

T
l<—>‘
|
I
I
!

- - - -

Safety output 2-

1 Y3

o
. _ - —
=1
54
25
£
> O
=y
58
SRR
RN
>0

State monitor
output 3: Y16

IDEC

Figure 5.132 Timing chart (Logic 307)
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Logic 307: Partial stop circuit

Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using Logic 307 to implement safety measures for a robotic system.

/\  WARNING

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO10218-1 and ISO10218-2), laws and regulations (for example, Machine Directive).

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

¢ Safety System Overview
Safety components to be used

Safety components to be connected Input functions

Safety input 1

Emergency stop switch Dual channel direct opening input

Safety input 2

Interlock switch

Dual channel direct opening input

Safety input 3

Interlock switch

Dual channel direct opening input

Safety input 4

Interlock switch

Dual channel direct opening input

Safety input 5

Interlock switch

Dual channel direct opening input

Control object

Control object

Safety output 1-1

Robot operation permission

Safety output 1-2

Robot power

Safety output 2-1

Robot operation permission

Safety output 2-2

Robot power

Before starting operation, make sure that the operator is not inside the safety guard.

Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)

The corresponding robot can operate only when the corresponding safety door is closed.

Safety input 1

[

Safety output 1-1 or
Safety output 1-2

7

Safety output 2-1 or
Safety output 2-2

7

“

Safety input 2

/4

“

Safety input 5

*

Safety input 3 Safety input 4

Figure 5.133 Safety system configuration example (Logic 307)

/\  WARNING

* Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components
connected to the FS1B.

IDEC

FS1B series Safety Controller User's Manual 1 81
B-2244



Chapter 5 Logic Logic 308: Partial stop circuit including a mode select function

Logic 308: Partial stop circuit including a mode select function

(1 Logic circuit

External device -
monitor 4 EDM External Device
T15-X15 Monitor

Safety input 4 EE Dual Channel Hol
T6-X6, T7-X7 Direct Opening old
Self-hold
function
Safety input 2 L Dual Channel _[ Trigger i
: ty output 1-1
T2-X2, T3-X3 ~J Dependent & safety ouygu
Hold —
Teach Mode (X0)
Safety input 1 - Mode Select II ] Hold ossb
TO-X0, X1 o— Self-hold
Auto Mode (X1) function EDM
Safety input 3 IJE Dual Channel & _[ Trigger S
afety output 1-2
T4-X4, T5-X5 Direct Opening N y lj(:JU
& Hold ——
i / OSSD
Safety input 5 Dual Channel Safety IT ——P— Hold with
T10-X10, T11-X11 Off-delay
Self-hold
function |: EDM
Reset input 1 . .
X16 Monitor Input ‘—0—[ Trigger
Safety output 2-1
& Hold G
. —N—N—1 Hol —
Reset input 2 Monitor Input Control L
X17 start ————— Hold
OSsD
Self-hold
External device Exiornal Dovice function oM
monitor 1 EDM |=Xtema Uevi Trigger
T12-X12 Monitor | 99
n—
External device E Do Safety output 2-2
monitor 2 EDM xte’:;a evice Y3
T13-X13 onitor Hod  ——m
External device ) omﬁtShD
monitor 3 EDM |Extemal Device Off-delay
T14-X14 Monitor
EDM

Figure 5.134 Logic circuit (Logic 308)

e Safety inputs
Some safety inputs can be changed input function. The monitor output turns on when the target safety input is on and turns off when
the safety input is off.

Initial input function Optional input functions Monitor output
(nggfa)t()é,ir;al;t 1 Mode select input | - ©nin teacTwAmode (X0))
(Snge;é |r]|£33u_txg) Dual channel dependent input Bﬂz: 22222:: sNa(?étNyCini;Stu;[l Y5
(ije;injl%%é) Dual channel direct opening input BE:: EE:EEZ: ’s\‘;?e/g?nigﬁturl Y6
(izge;élr}%%;i) Dual channel direct opening input BE:: 22222:: ’S\‘e?e/t’;‘/?ni;Stu;[l Y7
e Ous cramet sty | D18 e et
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Logic 308: Partial stop circuit including a mode select function

Chapter 5 Logic

e Safety outputs

The monitor output turns on when the target safety output is on and turns off when the safety output is off. The monitor output turns
off immediately independent on set off-delay time.

Monitor output
(Syag)ety output 1-1 Y12
(SYe:f;ety output 1-2 Y13
(%{azf;ety output 2-1 Y17
(SYag)ety output 2-2 Y20

® Reset inputs

Resets inputs are used to reset the safety output.

Reset input 1 (X16)
Reset input 2 (X17)

Q WARNIN G ¢ To prevent unexpected startup of the system, take safety measures to prevent the hazardous source from operating
only with the reset input of FS1B. (for example, provide a start switch, etc.)

¢ External device monitor inputs

External device monitor inputs are used to monitor the status of devices connected to the safety outputs.

External device monitor input 1 (T12-X12): for safety output 1-1 (YO)
External device monitor input 2 (T13-X13): for safety output 1-2 (Y1)
External device monitor input 3 (T14-X14): for safety output 2-1 (Y2)
External device monitor input 4 (T15-X15): for safety output 2-2 (Y3)

e State monitor outputs

State monitor outputs output internal state and error status.

Initial/Configuration Run Protection Stop
State monitor output 1 (ot CJof mOn mon
(Y14)
State monitor output 2 (ot CJoff WO~ Coff
(Y15)
State monitor output 3 CJof mon CJoff Cloff
(Y16)
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Chapter 5 Logic Logic 308: Partial stop circuit including a mode select function

1 Wiring example

FS1B
Safety Input 1 24vDC

T0

S1 — V+
T LT 1| 9 Mode Select I
Jﬁ X0 O— VA
: o X1
ov
S2
- 7‘7 - “ Safety Input 2 Safety Output 1-1
o 2] Hold K
ﬂ T3 ~{ Dual Channel
fo oo X3 ~" Dependent 0ssD K
X2 []eom
v
S3

Safety Input 3 Safety Output 1-2

[|eom

l 1 l
0
=
| |
15 Dual Channel Hold K3
|
IR S o ol od_ H
with
X4 Off-delay
[|eom
ov
S4
C Safety Input 4
.76 Safety Output 2-1
| |
7 Dual Channel
Hevs Hold
X6 0SSD
-K6
[| eom
ov
24V DC Safety Input 5
B S5 | T10| Safety Output 2-2
A Dual Channel Safety I
S e
oo Off-delay
0

External Device Monitor 1
;P f T2 ual Channel

1 X12 ct Opening

External Device Monitor 2
;P f | 13| ual Channel

1 X13 ct Opening

External Device Monitor 3

I
| X14 ct Opening

External Device Monitor 4

ToPLC

=
=R
Q
=y
5]
=)
>
[oX

o S
s
o
3
QO
El
3
o

irect Opening

Reset Input 1

S1: Selector switch

S2: Enabling switch

S3, S5: Interlock switch

S4: Emergency stop switch

S6, S7: Pushbuttons

K1, K2, K3, K4, K5, K6, K7, K8: Forced guided relays

Monitor Input

Reset Input 2

Monitor Input

Figure 5.135 Wiring example (Logic 308)
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Auto Mode

Chapter 5 Logic

Power

Logic 308: Partial stop circuit including a mode select function

 Timing chart
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Chapter 5 Logic

Switch to

Teach Mode

Safety

Safety

Safety

Safety

Safety

Power

output 2

On

output 1, 2

On

output 2

On

output 1

Startup in

Safety input 1

: X0

Safety input 1

X1

\\\1\\
==
> 2
22
=
>
N

[}
2%
cC w
S .Y
> Q7.

Safety input 2
1 X2, X3

Safety input 3
X4, X5

for safety input 3

Monitor output !
1 Y6

Safety input 4
1 X6, X7

Safety input 5
: X10, X11

Reset input 1
X16
(Manual)

Reset input 2

1 X17

Safety output 1-

- YO

- - -

1
|
| _ _ T _
=t
5 a
=
2
S O
° =
NS
58
ol
S -3
> Q7.

y time

Off-dela
<]

time

Off-delay

|
A
|
|
|

Safety output 1-2

Y1

for safety output 1-2

Monitor output !
1 Y13

Safety output 2-1

(Y2

o
g - -
=

g

©

9 __

=

@]

- -
Y
=
=]
o3
e
5
[e]
>
2
©
2
©
n

o
eV
SRl R
s5a
3=
85
> O
° >
s
=2 O o
» 52
> 5>
T =>Qe.

State monitor

output 3: Y16

| Max. 3s

Initialization

>

Figure 5.137 Timing chart (Logic 308 Auto mode)
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Logic 308: Partial stop circuit including a mode select function Chapter 5 Logic

(1 Safety system configuration example

This section describes an example of using logic 308 to implement safety measures for machine tools.

® The systems in this manual show just examples of intended use application. The user is responsible for safe
integration in the overall system. Safety performance must be evaluated on a system-wide basis relevant standards
(for example, ISO16090-1), laws and regulations (for example, Machine Directive).

* When using logic that includes a mode select input, the operating mode set by the system should be displayed for
the operator to verify the operating mode of the system. (for example, the monitor output of the product is taken into
the system, information on the system operation mode is processed as a safety parameter, and the result of the
setting is displayed on the display, etc.)

¢ To prevent unexpected startup, take safety measures to prevent the hazardous source from operating only with the
reset input of FS1B. (for example, provide a start switch, etc.)

e Safety measures in the entire system shall be taken to reduce the as then The FS1B is not capable of monitoring the
speed of hazardous source.

/\  WARNING

¢ Safety System Overview
Safety components to be used

Safety components to be connected Input functions Active mode
Safety input 1 Selector switch Mode select input Il —
Safety input 2 Enabling switch Dual channel dependent input Teach mode
Safety input 3 Interlock switch Dual channel direct opening input Auto mode
Safety input 4 Emergency stop switch Dual channel direct opening input Teach mode
y Inp! gency stop pening Inp Auto mode
Safety input 5 Interlock switch Dual channel safety input Il Teach mode
Auto mode
Control object
Control object Active mode
. . . Teach mode
Safety output 1-1 Machine tool operating permission Auto mode
. Teach mode
Safety output 1-2 Machine tool power Auto mode
Teach mode
Safety output 2-1 Conveyor Auto mode
Teach mode
Safety output 2-2 Conveyor Auto mode
IDEC FS1B series Safety Controller User's Manual 187
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Chapter 5 Logic Logic 308: Partial stop circuit including a mode select function

e Teach mode
Select the teach mode when teaching the machine tool. The machine tool can be operated only when the enabling switch is set to
the operation-allowed state (position 2). At this time, the machine tool must be properly speed-limited so as not to endanger the
operator.
Safety

Operator interface . output 1
@ "

Safety input 4 . ; ;
. Safety input 1 I I
| |
| |

[ 1X0
Safety output 1-1

or .
Safety output 1-2 S;qety input 1

Monitor output

Safety output 2-1 or for safety input 1
Safety output 2-2 1 Y4

f belt) .

(for conveyor bel I_Ii Safety input 2

Safety input 5 1 X2, X3

Safety input 3

Reset input 1 —>‘ k; Min. 0.1s

Teach mode Auto mode 1 X16
@ (Manual) Max. 0.1s—> |<—
| |
- Safety output 1-1 I I
Safety input2  Safety input 1 Y0 0 1
| |

Enabling Switch

Off-delay time
Safety output 1-2 | ‘K—>1 Yy

1 Y1 I |

Figure 5.138 Safety system configuration example (Logic 308 Teach mode) ] :

e Safety input 4 is all on, reset input 2 is once on in this chart.

Figure 5.139 Timing chart (Logic 308 Teach mode)
e Auto mode

Select the auto mode when during normal operation of the machine tool. Before starting normal operation, make sure that the
operator is not inside the safety guard.

Additional safety measures should be applied as needed. (for example, use padlocks for interlock switches, etc.)

The machine tool can be operated only when the safety guard is closed. Depending on the risk assessment of the entire system,
a locking mechanism may be required for the safety guard. (for example, after the machine tool has come to a complete stop, the
unlocking process is performed.)

Operator interface Safety
+ output 1
¢ on

Safety input 4

| |

[ ] Safety input 1 | |

Safety output 1-1 : X0 : :

Safety output 1-2 .

Safety input 1 \ |

: X1 | |

| |

Safety output 2-1 or 7 Monitor output : :

Safety output 2-2 for safety input 1 | |

(for conveyor belt) I 1 Y4 | |
Guard Safety input 5 S)a(;ety(gnput 3

Reset input 1 ﬂ k— Min. 0.1s
:X16
z (Manual) Max. 0.1s—> |<—

|
|
|
|
|
Safety input 3 :

Teach mode Auto mode

Safety output 1-1
YO
Safety input 1

Safety input 2

Off-delay time

Safety output 1-2 | ‘K—>1 Yy

1 Y1 I |
| |

Figure 5.140 Safety system configuration example (Logic 308 Auto mode) e Safety input 4 is all on, reset input 2 is once on in this chart.
Figure 5.141 Timing chart (Logic 308 Auto mode)
e Calculate the safety distances, while taking into consideration the response time of the FS1B and safety components
A WARNING connected to the FS1B.
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Chapter 5 Logic

 Logic functions

This section describes the functions of logic circuit. Each logic function is classified into input functions listed in Table 5.1, Logic operation

function and output functions in Table 5.2.

Table 5.1 Input functions

Function LED color Symbol Description Optional input functions D;s;nggn
For connecting safety components with redundant
. contacts, such as emergency stop switches or Dual channel safety input Il
Cl?u::‘;hair;niltdlrect Red QE Igi:"lea!tcga::i?\l interlock switches etc. If there is a time lag between Y .p 191
pening inp PENN9 ) | opening and closing of the contacts, an alert Dual channel NO/NC input
condition occurs. (Monitoring time 0.5s)
For connecting safety components with redundant )
Dual channel dependent Red Dual Channel contacts such as enabling switches etc. Time Dual channel safety input Il 193
input ~] Dependent difference between opening and closing of contacts | Dual channel NO/NC input
does not result in an alert condition.
For connecting safety components with redundant Dual channel dependent input
Eui[[(flhannel safety Green Dual Channel Safety I semiconductor outputs (PNP outputs) such as P . P 195
P safety light curtains and safety laser scanners. Dual channel NO/NC input
Dual channel NO/NG Dual channel For connecting safety components with redundant Dual channel dependent input
input Orange —~ NO/NG NO/NC contacts, such as non-contact safety Dual ch | safety inout I 197
switches or interlock switches etc. ual channel saiety inpu
Mode select input I Orange A Mode Select II For cqnneo‘ung selector switches or other mode . 199
o— selection components.
. . For connecting muting sensors such as
Muting Input Green Muting Input photoslectric switches. 201
Monitor input Green Monitor Input For cgnnectmg components for coqtrol input and _ 203
reset input such as sensors and switches.
For monitoring external components controlled by
. . ) the FS1B, such as forced-guided relays and safety
External device monitor External Device
. Red Moni contactors. Connects NC contacts of external — 204
input onitor
components connected to the safety outputs to
diagnose abnormalities in external components.

IDEC
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Chapter 5 Logic

Table 5.2 Other functions

Function Symbol Description b
page
AND o & Logical multiplication (AND) of multiple inputs. 205
OR Logical addition (OR) of multiple inputs. 205
XOR I Exclusive logical addition (XOR) of multiple inputs. 206
&
8 . . . .
= Reset selector Reset | This function ensures lthat the connected input (reset input) does not go to the 206
X} | Selector on state at the same time.
[0}
8
=
= Hold
c |
3 | sefthod S hod Self-holding of input. 207
% [ Trigger
Safety input
Muting Il Muting function T For muting function to the connected safety components. 208
Muting Input (e)
Control . . .
Control Start start For operation check function to the connected reset input components. 209
Safety input 1
Two-hand For two-handed operation input.
Two-hand control @ oo Type I C (ISO 13851) is supported. 210
Safety input 2
w Hold
28 Safety output For controlling the safety output. Turns off the safety outputs immediately after
@ . . 0OSSD . - 211
< (without off-delay timer) the input is turned off.
° [|Eom
sl
=1
= Hold
2 Safety output This function is used to control the safety output. After the input is turned off, 212
5 (with off-delay timer) Off-delay] the safety output is turned off after the time set by the timer switch has elapsed.
> [ eom
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Dual channel direct opening input Chapter 5 Logic

( Input functions

® Dual channel direct opening input

For connecting safety components with redundant contacts, such as emergency stop switches or interlock switches etc. When the
safety check signal output from the drive circuits (Tn, Tn+1) is input to the corresponding receive circuits (Xn, Xn+1), each turns on, and
when the two of receive circuits turn both on simultaneously (within 0.5s), the function output (In) turns on.

Function output (In) is on

Safety component

-
V_J Tn 4
: Tn+1 In
T ~~L Dual Channel
Xo+1 IE Direct Opening
Xn
-

Figure 5.142 Dual channel direct opening input function circuit

Connects to
Emergency stop switches or interlock switches, etc.

7/ Ql
Ea o Safety light curtains, safety laser scanners, and other semiconductor output components cannot be connected.

Description of operation
The operation timing is described in figure 5.143.

Safety input Safety input Restore Restore
On On .

Xn

P

Xn+1

1
1
|
:<7 Min. 0.5s
| |
1 1
1 1

<

Q

%

o
S )

(2]

Ym On
Vionitor output)

LED

| Blink X
1
(InputLED) .

.

Y16 On
(State monitor
output 3)  off

Figure 5.143 Operation timing of dual channel direct opening input function
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Chapter 5 Logic Dual channel direct opening input

¢ The function output turns on when the connected safety component is turned on and the safety check signals output by the two drive
circuits are correctly input to the two receive circuits at the same time. (within 0.5s)

¢ \When the connected safety component is turned off and one of the two receive circuits is turned off, the function output is turned off.

¢ Due to the operation of the safety component, if the safety check signal is not input to the two receive circuits within a certain period
of time, an alert condition will occur, the input LED will blink, and the function output will not turn on.

o |f only one receive circuit (Xn+1 in the figure 5.143) is turned off while two of receive circuits (Xn, Xn+1) are on fault in safety component
or input circuit (welding of contacts, short circuit in wiring or input circuit error, etc.) and then turned on again, even if the time is less
than 0.5s, an alert condition will occur and the input LED will blink. The function output is not turned on at that time.

* The alert state can be canceled by checking that there are no abnormalities in the safety component or wiring, and then turning the
safety component to the off state. The function output is then turned on when the safety component is turned on.

c WARNIN G  Drive terminals of safety inputs send safety check signals (pulse signals) for the diagnosis of safety components and
input circuits. Safety check signals cannot be used as a power for connected components.
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Dual channel dependent input Chapter 5 Logic

¢ Dual channel dependent input

For connecting safety components with redundant contacts such as interlock switches or enabling switches etc. When the safety
check signals output from the drive circuits (Tn, Tn+1) are input to the corresponding receive circuits (Xn, Xn+1), each is turned on, and
when the two of receive circuits are turned on, the function output (In) is turned on.

Function output (In) is on

Safety component

Tn 4
\\L Tn+1 n
T\\Fi 7k Dual Channel
Xo+1 ~JT Dependent
Xn
o

Figure 5.144 Dual channel dependent input function circuit

Connects to
Interlock switches or enabling switches, etc.

7
Ea o Safety light curtains, safety laser scanners, and other semiconductor output components cannot be connected.

Description of operation
The operation timing is described in figure 5.145.

Safety input Safety input Restore
On On .
On ' ' . . |
Xn | : : I : I : : |
| |
of_| L | . A
- o | — T
On bl e | 1y | |
| |
Xn+1 | I } L ; ‘
Off ! ! | 1 ! | 1
i i 1 L o
On ! 1 : : 1 : :
In ! ! | I |
off ' ' ‘ | ! ‘ l
i i ! ; i ] ;
Ym On : : : | : : |
(Monitor output) ! 1 : ! ' : :
Off ! | | : ! ! i
! ! ; I ; i
LD On \ \ | ! , Blink ! !
1 1
(Input LED) | ! l l V l 1
Off ! 1 I | f / | |
vie on : : :
(State monitor : : :
output 3) off : : :
Figure 5.145 Operation timing of dual channel dependent input function
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Chapter 5 Logic Dual channel dependent input

e The function output (In) is turned on when the connected safety component is turned on and the safety check signal output from the
two drive circuits (Tn, Tn+1) is correctly input to the two receive circuits (Xn, Xn+1).

¢ \When the connected safety component is turned off and one of the two receive circuits (Xn, Xn+1) is turned off, the function output (In)
is turned off.

e |f only one receive circuit (Xn+1 in the figure ) is turned off while the two of receive circuits (Xn, Xn+1) are on fault in safety component
or input circuit(welding of contacts, short circuit in wiring or input circuit error, etc.) and then turned on again, an alert condition will
occur and the input LED will blink. At that time, the function output is not turned on.

® The alert state can be canceled by checking that there are no abnormalities in the safety component or wiring, and then turning the
safety component to the off state. The function output is then turned on when the safety component is turned on.

c WARNIN G  Drive terminals of safety inputs send safety check signals (pulse signals) for the diagnosis of safety components and
input circuits. Safety check signals cannot be used as a power for connected components.
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Dual channel safety input Il

Chapter 5 Logic

¢ Dual channel safety input I

This function for connecting safety components with redundant semiconductor outputs (PNP outputs) such as safety light curtains and
safety laser scanners. When the OSSD (DC24V) is input to the receive circuit, the receive circuit (Xn, Xn+1) turn on respectively. When

the two receive circuits turn on, the function output (In) turns on.
In the case of safety light curtains and safety laser scanners, the drive circuit is not used because the circuit is monitored by the safety
components. If interlock switches or enabling switches are connected, an anomaly between inputs cannot be detected.

- For safety components with redundant semiconductor outputs (PNP outputs)

Safety component

V+

E

OSSD 2

0OSSD 1

- For a mechanical contact component

Xn

Dual Channel Safety I

Xn+1

Function output (In) is on

Safety component

V+

Xn

-

V+

Kn+1

Connects to

-

Dual Channel Safety I jlni

Figure 5.146 Dual channel safety input Il function circuit

Safety light curtains, safety laser scanners, interlock switches, etc.

¢ A short circuit in the wiring connected to the receive circuit (Xn, Xn+1) cannot be detected. Connect the safety
A WARNING components that can detect a short circuit, or the wires shall be protected or separated according to the relevant
standards (for example, ISO13849-2).

{\ﬁ:} CAUTION * Semiconductor output components with sink output (NPN output) cannot be connected.
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Chapter 5 Logic

Dual channel safety input Il

Description of operation
The operation timing is described in figure 5.147.

Xn

Xn+1

Ym
(Monitor output)

LED
(Input LED)

Y16
(State monitor
output 3)

On

Off

Off

On

Off

On

Off

On

Off

Safety input Safety input Restore
On On
' 1 1 ' \ " :
| 1 1 | | 1
| 1 1 | | 1
| 1 1 | | 1
(o] oo |
1
1
1

| Blink

i

Figure. 5.147 Operation timing of dual channel safety input Il function

¢ The function output (In) is turned on when the connected safety component is turned on (for example, safety light curtain is not
blocked, safety laser scanner does not detect the operator) and the output safety check signal is correctly input to the two receive

circuits (Xn, Xn+1).

® The output of the connected safety component is in an off state (safety light curtains are blocked, safety laser scanner detects a person,

etc.)

e If only one receive circuit (Xn+1 in the figure 5.147) is turned off while the two of receive circuits are on fault in safety component or input
circuit (welding of contacts, short circuit in wiring or input circuit error, etc.) and then turned on again, an alert condition will occur and
the input LED will blink. The function output is not turned on at that time.

e After confirming that there is no abnormality in the safety component or wiring, the alert state is canceled and restored when the

output of the safety component is turned off. The function output is then turned on when the safety component is turned on.
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Dual channel NO/NC input Chapter 5 Logic

¢ Dual channel NO/NC input

Input function for connecting safety components with redundant NO/NC contacts, such as non-contact safety switches or interlock
switches etc. When the signal output from the drive circuit (Tn, Tn+1) is input to the corresponding receive circuit (Xn, Xn+1). When the
even side receive circuit (Xn) is off and the odd side receive circuit (Xn+1) is on function output (In) turns on.

Function output (In) is on

Safety component

f Tn (
Tn+1 n
r\\ﬁi J{ Dual channel
Xotl |~ NO/NC
Xn
&

Figure 5.148 Dual channel NO/NC input function circuit

Connects to
Non-contact safety switches or interlock switches, etc.

7
Ea e Safety light curtains, safety laser scanners, and other semiconductor output components cannot be connected.

Description of operation
The operation timing is described in figure 5.149.

Safety input Safety input Restore Restore
On On . !
On ' !
Xn

|
Off }
‘ Min. 0.5s

Xn+1
n+ off

A

|
l
<—> Max. 0.5s
|
|
I
|

On

Off

On
Ym

(Monitor output)
Off

|
|
|
|
l
<—— Max. 0.53
|
|
|
T
I
|
I
|
I
I
|
I
|
I
|
|
|
|

1 Blink

LED

yig On

(Statemonitor
output 3) Off

Figure 5.149 Operation timing of dual channel NO/NC input function
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Chapter 5 Logic Dual channel NO/NC input

e The function output (In) turns on when the output of the connected safety component is turned on (for example, a safety guard with
a non-contact safety switch installed is closed etc.) and the safety check signal output by the odd-side drive circuit (Tn+1) is correctly
input to the odd-side receive circuit (Xn+1) and the even-side receiver circuit (Xn) is turned off.

® The function output (In) is turned off when the connected safety component is turned off (for example, a safety guard with a non-contact
safety switch installed is opened etc.), the safety check signal output by the even-side drive circuit (Tn) is correctly input to the even-side
receive circuit (Xn) and the odd-side receiver circuit (Xn+1) is turned off.

¢ |f the safety check signals of the two receive circuits remain on (or off) for a certain period of time (0.5s) due to the operation of safety
components, an alert condition will occur, the input LED will blink, and the function output will not turn on.

e If only one receive circuit (Xn+1 in the figure) changes state and returns to the original state while the function output is on fault in
safety component or input circuit (welding of contacts, short circuit in wiring or input circuit error, etc.), even if the time is less than 0.5s,
an alert condition will occur and the input LED will blink. The function output is not turned on at that time.

® After confirming that there are no abnormalities in the safety component or wiring, the alert state is canceled and restored when the
safety component is turned off. The function output is then turned on when the safety component is turned on.

c W ARN'N G * Drive terminals of safety inputs send safety check signals (pulse signals) for the diagnosis of safety components and
input circuits. Safety check signals cannot be used as a power for connected components.
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Mode select input lI

Chapter 5 Logic

® Mode select input I

Input function for connecting safety components with redundant NO/NC contacts, such as non-contact safety switches or interlock

switches etc.

When the safety check signal output from the drive circuit (Tn) is input to the even side receive circuit (Xn), one function output (teach
(mode 1)) is turned on, and when input to the odd side receive circuit (Xn+1), the other function output (auto (mode 2)) is turned on.

Connects to
Selector switches, etc.

Mode Select Device
Tn

Auto (mode 2) is selected

s

Xn

Xn+1

7 Mode Select II
o

-

Teach Mode (Mode 1)

Auto Mode (Mode 2)

Figure 5.150 Mode select input Il function circuit

Ea

e Semiconductor output components cannot be connected.

Description of operation
The operation timing is described in figure 5.151.

Xn

Xn+1

Teach
(Mode 1)

Auto
(Mode 2)

Ym
(Monitor output)

(for Teach)

Y16
(State monitor
output 3)

Restore

i Teach

| Auto

Input switching time

Max. 3s

'
|
|
|
-~

Input switching time

Error No.1

Figure 5.151 Operation timing of mode select input I
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Chapter 5 Logic Mode select input lI

¢ \When the safety check signal output by the drive circuit (Tn) is correctly input to the even side receive circuit (Xn) and the odd side
receive circuit (Xn+1) turns off, the function output (teach (mode 1)) turns on. If the time between the even side receive circuit (Xn)
turns off and the odd side receive circuit (Xn+1) turns on is within the input switching time (3s), the function output (teach (mode 1))

remains on.

¢ \When the safety check signal output by the drive circuit (Tn) is correctly input to the odd side receive circuit (Xn+1) and the even side
receive circuit (Xn) is turned off, the function output(auto (mode 2)) is turn on. If the time between the odd receive circuit (Xn+1) turns
off and the even receive circuit (Xn) turns on is within the input switching time (3s), the function output (auto (mode 2)) remains on.

¢ |f the two of receive circuits are both off beyond the input switching time (3s), function outputs are turned both off. (selector switch in

the middle position, etc.)

¢ Due to an input circuit error (short circuit in wiring etc.), if the two of receive circuits remain both on for a certain period of time (0.5s),
outputs are turned off. At this time, an input monitor error occurs, and the FS1B enters Protection state, and the error LED displays “1”.

* \When the input circuit error is resolved and only one of the receive circuits is turned on, the input monitor error condition is released.
After that, the FS1B enters the operation mode and the corresponding function outputs are turned on.

c W ARN'N G * The even side drive circuit (Tn) outputs a safety check signal (pulse signal) for the diagnosis of safety component and
input circuits. Safety check signals cannot be used as a power for connected components.

%4
EL,‘ * Odd side drive circuit (Tn+1) is all off.
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Muting input Chapter 5 Logic

® Muting input

This function connects contact components such as photoelectric switches and limit switches with semiconductor outputs (PNP outputs).
When the component output (DC24V) is input to the receive circuits (Xn, Xn+1) at the same time (within 3s), each turns on, and when
the two of receive circuits turn on, the function output (IMn) turns on.

- For muting sensors with semiconductor output (PNP)

Input Device
V4 e
L ﬁ Xn (
Ve Muting Input A
V- Xn+1
S
- For a mechanical contact component
Input Device
V+ . Xn (
Muting Input .
V+ ) Xn+1 9
S

Figure 5.152 Muting input function circuit

Connects to
Photoelectric switches, proximity switches and limit switches etc.

A WARNING | ¢ Do not use muting input as a safety input.

{2:/} CAUTION * Semiconductor output components with sink output (NPN output) cannot be connected.
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Chapter 5 Logic

Muting input

Description of operation
The operation timing is described in figure 5.153.

Xn

Xn+1

Ym
(Monitor output)

LED
(Input LED)

Y16
(State monitor
Output 3)

On

Off

On

Off

Off

On

Off

Off

Muting input

Muting input
On

Restore

Restore

S —

| Blink

i,

| Blink

Figure 5.153 Operation timing of muting input

¢ The function output(IMn)turns on when the output signal from the connected component is correctly input to the two of receive
circuits (Xn, Xn+1) at the same time (within 3s).

*\When one of the two receive circuits is turned off, the function output (IMn) is turned off.

e |f the output signals of the two receive circuits (Xn, Xn+1) do not reach the same state within a certain period of time (3s) due to the
operation of the safety component, an alert condition will occur, the input LED will blink and the function output (IMn) will not turn on.

¢ Due to an abnormality in the safety component or input circuit (welding of contacts, short circuit or disconnection wiring, etc.), the two
of receive circuits are both on and one receive circuit (Xn+1 in figure 5.153) returns to its original state, even if the time is less than 3s,

an alert condition will occur and the input LED will blink. The function output is not turned on at that time.

¢ The alert state can be canceled by checking that there are no abnormalities in the safety component or wiring, and then turning the

safety component to the off state. The function output is then turned on when the safety component is turned on.

e The drive circuit (Tn, Tn+1) corresponding to the muting input is all off.
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Monitor input

Chapter 5 Logic

¢ Monitor Input

This function connects a switch (contact component) or a sensor with semiconductor output (PNP output) for reset input or control
input. As shown in figure 5.154, this function consists of one receive circuit (Xn) and one function output (In).

- For a mechanical contact component

Input Device

V+

Xn

- For sensors with semiconductor output (PNP)

V+
V-

Connects to

Input Device

[ Monitor Input ]I”i
In

D%XH[ Monitor Input

Figure 5.154 Monitor input function circuit

Contact switches, photoelectric switches and proximity switches, etc.

¢ Do not use monitor input as a safety input. Failure of the FS1B or peripheral components may impair the safety

A WARNI NG performance of the system.
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Chapter 5 Logic

External device monitor input

¢ External device monitor inputs

Function for monitoring external components connected to the safety outputs.
Connect NC contacts such as forced guided relays and contactors for diagnosis. As shown in figure 5.155 function consists of a receive
circuit (Xn), a drive circuit (Tn) and a function output (In).

Tn

[

,,,,,,,,, X ( Ext

ernal Device| _In
Monitor

External Device

Connects to

Figure 5.155 External device monitor input function circuit

NC contacts such as forced guided relays and safety contactors with mirror contacts.

A WARNING | ¢ Semiconductor output components cannot be connected.
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AND/OR

Chapter 5 Logic

(1 Logical operation function

¢ AND function

Logical multiplication (AND) of multiple inputs.

¢ OR function

On

Off

Logical addition (OR) of multiple inputs.

1 : & On

Figure 5.156 AND function circuit

Figure 5.157 Operation timing of AND function

Figure 5.158 OR function circuit

Figure 5.159 Operation timing of OR function
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Chapter 5 Logic XOR lI/Reset selector

¢ XOR Il function
Exclusive logical addition (XOR) of multiple inputs.

On

Figure 5.160 XOR I function circuit

On Il ' I I Il Il Il

i | o - |
Off I I I I I I I

[} [} [} [} [} [} [}

on | o o |

I I I I I I I

I I I I I I I

“ o o | ] |
I I I I I I I

on o o |

I I I I I I I

on oo | o - . |

Figure 5.161 Operation timing of XOR Il function

* Reset selector function
This function ensures that the connected input (reset input) does not go to the on state at the same time.
If the two of inputs are turned both on at the same time, an error is detected and the FS1B enters Stop state.

Reset

Selector On

Figure 5.162 Reset selector function circuit

On t ' ' ' " '
|1 | | | | | |
| | | | | |
Oﬁ | | | | | |
| | | | | |
| | | | | |
On | | | | | |
| | | | | |
2! | ]
| | | | | |
On | ) R —
On | | | | | |
of ) R
| | | | | |

vi6 On : : : : : : Error No.3

(State monitor output 3) | | | | | <
Off I I I I I |
Figure 5.163 Operation timing of reset selector function
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Self-hold function

Chapter 5 Logic

¢ Self-hold function

Self-holding of input. When the trigger input (ITn) is turned on while the hold input (IHn) is on, the function output On) is turned on; when

the hold input is turned off, the function output is turned off regardless of the trigger input status.

IHn

m — ]

Hold

Self-hold
function

Trigger

—— On

Figure 5.164 Self-hold function circuit

on " ' " "

IHn I | I I
off 1 1 1 1

T T T T

| | | |

On | | | |

I | | |

o T | |
l l l l

on l l l :

I | I I

On o l : l :

Figure 5.165 Operation timing of self-hold function
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Chapter 5 Logic

Muting function Il

e Muting Il function

This function adds a muting function to safety components connected to the safety input.

n Safety input
Muting function I

Mn

Muting Input (eo)

—— On

Figure 5.166 Muting Il function circuit

Description of operation
The operation timing is described in figure 5.167.

iMuting ‘ :

On | ) | | , , ; 1

In ! ' ‘ | | 1 ‘ ‘ ‘ ‘
1

Off R L l ,

T T ] T T [l [l T T

| 1 | bl I | | | |

On | ] | ! ] | | | |

| 1 | | | 1 | | | !

|

M . ! - l 10 0

| I 1 I | | | |

b b 1 Lo

On I : : : I I I I

| | | I | | | |

o e L I B B
1 [ 1
ym ©On : : :
(Muting lamp output) : : |
Off | i !

Figure 5.167 Operation timing of muting Il function

* The muting input (IMn) turns on when the safety input (In) is on, thus maintaining the on state of the function output (On) regardless of

the state of the safety input.

¢ Turning off the muting input disables the muting function and the state of the safety input is reflected in the function output.

e [f muting is not used under the correct conditions, the muting function is disabled and the state of the safety input is reflected in the

function output.

208 FS1B series Safety Controller User's Manual

B-2244

IDEC



Control start Chapter 5 Logic

¢ Control start

This function checks the operation of the connected component for reset input.

As shown in figure 5.168, this function consists of one function input (In) and one function output (On). This function monitors whether
the on time of the function input (In) is within the control time (0.1s to 5s).

In Control On
start

Figure 5.168 Control start function circuit

Description of operation
The operation timing is described in figure 5.169.

: 5s : : 5s :
015, 1, 01s 10s, !
On <~ o : < <~ I
1" : {Control time . . | Control time !
Off I 1(0.1s to 5s) : | : | [ I |

| 1

On : |

—> <7 (Note 1)
On off : '

Note 1: This time represents one cycle of a cyclically executed program.

Figure 5.169 Operation timing of control start function

¢ \When the on time of the function input satisfies the control time (0.1s to 5s), the function output is temporarily turned on.

e |f the on time of the function input does not satisfy the control time (0.1s to 5s) (on time less than 0.1s or greater than 5s), the function
output will not turn on.
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Chapter 5 Logic

Two-hand control input

¢ Two-hand control function

This function adds a two-hand operation input function to safety components connected to the safety input.
As shown in figure 5.170, this function consists of two safety inputs (In, In+1) and a function output (On).

Description of operation

Safety input 1

Two-hand
@ @ control

TypellC
Safety input 2

[n+1

— On

Figure 5.170 Two-hand control function circuit

The operation timing is described in figure 5.171.

On

Ym
(Two-hand control
monitor output)

¢ \When two safety inputs (In, In+1) are turned on at the same time (within 0.5s), the function output (On) is turned on.

On

Off

Off

On

Off

On

Off

1
1
1
1
|
Max.0.5s |

Input monitering time
1

Figure 5.171 Operation timing of two-hand control function

¢ \When either of the two safety inputs is turned off, the function output is turned off.

e |f the two input states exceed the input monitoring time (0.5s) in different states, the output of the function remains off.

¢ [f an independent change of state occurs on one input, the output of the function does not turn on, but remains off.
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Safety output Chapter 5 Logic

(a1 Output function

e Safety outputs function

This function is used to control the safety output. As shown in figure 5.172, this function consists of a hold input (On), an EDM input (In)
and a safety output (Yn). The function output of the external device monitor input function is connected to the EDM input (In).

On Hold L Yn

OSSD

In { EDM

Figure 5.172 Safety output function circuit

Connects to
Components with forced guided mechanisms and mirror contacts such as safety relays and contactors
Inputs to safety controllers and safety PLCs, etc.

Description of operation
The operation timing is described in figure 5.173.

Safety output Safety output Restore
On On '
0 0 ' 1
On | | l :
On | | | ] | | ! | |
off : | ! o ! o
| |
| Max.1s —>1 <~ | — l<— Min. 1s X — e
On ! 1 | 1
In ! ! : I : | ! : |
|
B op B - R
! ! I ; | 1 :
1 1 | | 1
o N : ; - | |
(Safety output) off : : ‘ ‘ : : :
| | . .
0 : | | o ! |
Ym n 1 | | ‘ |
(Monitor output) ! 1 : ! | ! !
(For Safety output) o : : ‘ ‘ : : :
. ! ‘
Yie On : : | Error No.1 ! | Error No.1
1 1 | . 1 | .
(State monitor : : :<—>: :E
output 3)  Off 1 1 I 1 I

Figure 5.173 Operation timing of safety output function

¢ \When the hold input (On) is turned on, the EDM input (In) is verified to be on and the safety output (Yn) is turned on.

¢ \When the hold input is turned off, the safety output is turned off.

¢ |f the EDM input is not correctly input due to an input circuit error (the EDM input cannot be confirmed to be on within the EDM
monitoring time (1s) after the safety output is turned off), the function will shift to Protective state without turning on the safety output

and the error LED will display “1”. The error is canceled and restored when the safety output is off and the EDM input is on.

o |f the safety outputs are in the off state and the EDM input cannot be confirmed to be on for more than the EDM monitoring time, the
FS1B will enter Protection state and the error LED will display “1”.
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e Safety output with timer
This function to control the safety output with off-delay timer. As shown in figure 5.174, this function consists of a hold input (On), an
EDM input (In) and a safety output (Yn). The function output of the external device monitor input function is connected to the EDM input

(In).

Oﬂ HOld Yn
OSSD
with
Off-delay

In —[ EDM

Figure 5.174 Safety output with timer function circuit

Connects to
Components with forced guided mechanisms and mirror contacts such as safety relays and contactors
Inputs to safety controllers and safety PLCs, etc.

Description of operation
The operation timing is described in figure 5.175.

Safety output Safety output Restore
On On
on i i | i

1 1 | | | 1 | |
On ! ! | | ‘ | | | ! | |
on__ ! : IR ; - L

\ IMax. 15— B — | | — <— Min. 1s \ — ~—
On : : | | | | | | : | |
1 1 ! \ : ! | ! 1 ‘ !
(ED,\'A’; off ! : L \ l L : o
' 1 Off-delay time | | Off-delay time | ' }
On X b gl ! <> | ! |
Yn : : | : I ! I : I
| | | | |
(Safety output) off : : ‘ : : : 1 : 1
: : | | | | : |
ym  On ! ! l | Lo ! }
(Monitor output) | ! 1 : | | ! ‘
(For safety output) Off | : ‘ ‘ ‘ : ! :
] ] ! ] !

Y16 On | : | ErrorNod | \Error No.1
(State monitor ' ' N -

output 3)  Off | | | | |

Figure 5.175 Operation timing of safety output with timer function

e Hold input (On) turns on, EDM input (In) turns on, and safety output (Yn) turns on.

*\When the hold input is turned off, the safety output is turned off. When the off-delay timer is set, the safety output turns off after
the hold input is turned off and after the time set for the off-delay timer. However, the monitor output for safety output is turned off
immediately after the hold input is turned off, regardless of the off-delay timer setting time.

¢ [f the EDM input is not correctly input due to an input circuit error (the EDM input cannot be confirmed to be on within the EDM
monitoring time (1s) after the safety output is turned off), the function will shift to Protective state without turning on the safety output
and the error LED will display “1”. The error is canceled and restored when the safety output is off and the EDM input is on.

e |f the safety output is off and the EDM input is not confirmed to be on for more than 1s, the FS1B will enter Protection state and the
error LED will display “1”.

212 FS1B series Safety Controller User's Manual IDEC
B-2244



Chapter 6 Troubleshooting

This chapter describes what to do when the FS1B safety controller detects an error. The FS1B safety controller operates differently

depending on the type of error detected.

Err

If the FS1B safety controller detects a serious malfunction, it enters an error state. Depending on the type of error, the FS1B transitions
to the protection or stop state and turns off all safety outputs. In case of an error related to input or output, the corresponding input
LED and output LED blink. Check the error LED, monitor output, and take action according to Table 6.1.

Table 6.1 Error descriptions and troubleshooting

Error Monitor output o . .
LED Sz V15 e Description (state) Cause Possible solution
1. The two of mode select inputs are 1. Check that there are no problems with
both on for 0.5s or longer. the component and wiring connected
. HOn mon Cof Input monitor error to the corresponding input.
! (Note 1) (Protection state) 2. Safety output is off and EDM input is 2. Check that there are no problems with
off for more than 1s. the component and wiring connected
to the corresponding input.
1. Short circuit in wiring. 1. Check that there are no problems with
Fault in safety input the wiring and turn the power back on.
2 HOn of CJof wiring or connected 2. Failure of connected component. 2. Check the operation of the component
component connected to the relevant input, and if
(Stop state) there are no problems, turn the power
back on.
1. Short circuit in wiring. 1. Check that there are no problems with
Fault in reset input the wiring and turn the power back on.
3 HOn Jof o wiring or connected 2. Failure of connected component. 2. Check the operation of the component
component connected to the relevant input, and if
(Stop state) there are no problems, turn the power
back on.
1. Short circuit in wiring. 1. Check that there are no problems with
Fault in safety output the wiring and turn the power back on.
Y HOn Jof o wiring or connected 2. Failure of connected component. 2. Check the operation of the component
component connected to the relevant input, and if
(Stop state) there are no problems, turn the power
back on.
. 1. The voltage of power supply to FS1B 1. Check that there is no problem with
E HOn (N%ltfoeﬁz) Joff Fsatg;'gtgg’)ver supply is not within the allowable range. the connected power supply and turn
the power back on.
o 1. Failure of the FS1B. 1. Replace the FS1B.
M Internal circuit error
{ HOn [Joff LJoff (Stop state)
Abnormality when 1. Operation of the logic setting switch or | 1. After shutting off the power, set the
changing input timer setting switch during input operation specifications according to
B MOn Lloff Lot function function change. “Chapter 4 Basic specification setting
(Stop state) change input functions”.

Note 1: Monitor outputs are turned off in logic 34A, 34b, 34C, and 34d.
Note 2: Monitor outputs are turned on in logic 34A, 34b, 34C, and 34d.

e |f the above measures do not resolve the problem, contact our technical support.
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Chapter 6 Troubleshooting

An alert condition may occur when an error related to safety components connected to the safety inputs or input circuits is detected.
In the alert state, the corresponding input LED blinks and the output of the input function is not turned on. The method of canceling
the alert differs depending on the type of input function, so follow the instructions for each input function.

(1 Input Functions to be Detected Alerts

Dual channel direct opening input (191 Page)
Dual channel dependent input (193 Page)
Dual channel safety input Il (195 Page)

Dual channel NO/NC input (197 Page)
Muting input (201 Page)
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Chapter 7 Maintenance and Inspection

A WARNING

e To ensure safety, use the FS1B after performing inspections described below and confirming that the entire safety system
incorporating the FS1B is operating normally. Record and store inspection results.

¢ Perform inspections with a clear understanding of the operations of the FS1B and the machine on which it is used.

¢ To prevent loss of safety function due to short circuit to other wires, wire properly so that the safety outputs do not touch the
other wires accidentally or unintentionally. The wires shall be protected or separated according to the relevant standards (for
example, ISO13849-2).

e |n case of using the input function that can not detect a short circuit in the wiring connected to the receive circuit, use the
safety components that can detect a short circuit, or wire properly so that the wires do not touch accidentally or unintentionally.

¢ The following checklist contains only the minimum items for use of the FS1B. Depending on the machinery on which the
FS1B is installed and the regulations that apply in the country or region where the FS1B is used, additional inspection items
may be required.

¢ Due to the self-diagnostic function of the FS1B, reconnect the power of the FS1B at appropriate intervals to maintain the
safety performance of the FS1B. (At least once every 24 hours.)

(1 Daily Inspection

Before beginning operations, inspect the safety system the following procedure.
Inspection procedure
1. Check that the power supply of the FS1B is off.
2. Check that the power supply of the machine being controlled by the safety output of the FS1B is off.
3. Check that there is no damage on the input devices and wirings.
4. Make sure no person is in the danger zone and turn on the FS1B and connected devices.
5. Operate the connected safety components, and check that all of safety functions are operating normally.

(1 Inspections to be Performed After Changes to the FS1B and/or Safety System Settings

The following inspection items should be checked when any changes are made to the product and safety system settings, including
installation or wiring.
Inspection items
Check that unintended changes are not implemented into the safety system.
Check that the safety system incorporating the FS1B operates as expected.
Check that the FS1B 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 covered and locked on the FS1B to prevent changes to the logic or off-delay timer setting
by anyone other than the safety responsible person.
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