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Safety»)ne

‘Complies with key safety standards ®= & C €

LISTED

In Human Machine Interface (HMI) environment, ensuring the
safety of operators and machines is given the top priority.

Enabling switches, emergency stop switches, light curtains, The SafetyOne satisfies:
and other safety products are used to provide safety, and the 1.

SafetyOne can monitor and evaluate the safety information EN954-1: Category 4
from the safety products most effectively. IEC 61508: SIL3

The SafetyOne satisfies the highest requirements of key
safety standards, such as category 4 of EN 954-1, SIL3 of IEC
61508, and performance level e of EN ISO 13849-1. The new
safety controller of innovative concept helps you implement
applications without requiring any programming. All you need
is to select one of the eight logic functions; operation starts
simply by connecting safety inputs and output equipment.

ISO 13849-1: Performance level e

The SafetyOne complies with:

‘ Reduces overall cost

Replaces safety modules—simpler and easier wring

One SafetyOne module can replace more than five safety relay modules (when configuring a partial or entire stop—Logic 7),
reducing cost, wiring, and checking.

When using safety relay modules: When using the SafetyOne:

- One SafetyOne
- Four safety contactors

- Five safety relay modules
- Ten safety contactors

Safety PLC or Software
Safety Controller (programs, function blocks)
.
- Safety PLC - Simple design requiring DIP switch selection only
- Tools required for programming - No tools required
- Creating and debugging a program - No programming and debugging required
- Third-party certification for the program (time and cost) - No program certification required

(09/01/07)
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The Next Generation Safety Controller (FS1A)

Easy-to-set safety controller Safetysne requires no programming
to configure safety circuits, and meets the highest requirements of
key safety standards.

Downsizing ‘

Monitor Outputs

Safety Outputs
PLC Various functions are packed within

§ Monitor Signals a compact safety controller.
: Error Signals

Replaces more than five

safety relay modules E m

114.5 mm

Muting function of light curtains Solenoid drive output
) . Hazardous
Light curtain | Area ~ Muting sensors Safety Input &
i — |
:H‘ ; h 5
. % -~ Solenoid I
Work Object drive output &
Muting lamp

e —

Direct connection to various IDEC safety components ‘

ol 8 vy

Interlock Switch
Emergency Stop Switch HS6B, HS5B fo’

XA1E, XW1E, XN1E, Interlock Switch with Solenoid
HA1B, HA1E, HW1B, HW1E HS6E, HS5E. HS1E

ik

-
Non-contact Interlock Switch Pilot Light (for muting)
HS7A HW1P-5Q7

T,

Enabling/Grip Switch
HE1B, HE2B, HE3B,
HE5B, HE1G Light Curtain %,
(PNP Type) 'y *
(09/01/07) SE4B
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Sensor (for muting)

(PNP Type)
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The Next Generation Safety Controller
Makes safety circuit configuration easier.

DyFerittey Easy circuit configuration by logic selection—no programming

Ladder or function block
programming is not necessary.

World’s first logic-selecting configuration. TR DIP switch
Eight safety circuit logics are provided. | | H i \|selection
The best solution when the system has multiple points re- A
quiring complex 1/Os, but the use of programmable control- = T -
ler is not desired. - Programming method has to be learned

- Debugging takes time

- Application software is needed  Reduces setting

- Easy checking
Doy High performance —partial stop/entire stop
Stop Switon . A Eniestop
No programming required. Partial Stop—Entire stop r. : y BandC:Parialsiop
is achieved by selecting a logic circuit. All you need : I i freccccs S > -
is to wire the SafetyOne in the same manner as e . H ~
safety relay modules. . ‘ cecesePpi i
The best solution when configuring a system without using > — } o o
a safety relay module, or a safety PLC. HS5E : . C _! F : T

DI Various safety inputs—mechanical contacts and electric components

The SafetyOne can be connected to a variety of l . s \%‘ ! E
! s

inputs such as emergency stop switches and light

- Etmerger}tcs;] Interlock Switch  Interlock =~ Non-contact
curtains. | = op Switc qoeh With Interlock Switch
The best solution to eliminate the use of safety relay mod-
ules for each component. Ll = /
@ * 4 -.
Enabling Switch | Light Curtai \
Grip Switch lght Curtain - QN

Ry
-

DIy Safety circuit monitoring—circuit diagnosis with monitor outputs

Door 1 Door 2 Door 3

Outputs safety I/O status and SafetyOne errors.
Safety
Outputs

Doors 1,2,3 PLe

Error signals J

ey e Easy connection to interlock switches—solenoid drive output
(Spring lock type)

The best solution for the control side to monitor which doors
are open, and to see the error status of safety circuits.

Before After
Solenoid drive output reduces the required 1/0 oy s
points of a PLC. it g b Safety Inputs :
The best solution to replace conventional PLCs to control % \%‘ I
interlock switches. .., C—
Solenoid i
Drive Outputs
| PLC
Solenoid

Drive Outputs

YIDEC

(09/01/07)

N



Safety»)ne

FS1A SAFETY CONTROLLER

Compliant with international safety standards

W-BCE

Applicable Standards
ISO 13849-1, 10218-1
IEC 61508, 62061, 61496-1, 60204-1, 61131-2, 61000-6-2, 61000-6-4
EN 954-1, 13849-1, 62061, 61496-1, 60204-1, 61131-2, 61000-6-2, 61000-6-4
ANSI/RIA | R15.06
uL 508, CSA C22.2 No. 142 The SafetyOne satisfies the
ANS| | B11.19 requirements of SIL3 (IEC
SEMl | s2 61508), performance level e
(ISO 13849-1), and safety
NFPA |79 category 4 (EN 954-1).

Muting function for a light curtain is provided. Just connect the muting sensor input and the light curtain input to the
SafetyOne. Relay box and terminals are not necessary. Muting lamp output can also be connected.

Hazardous Area Light Curtain
(PNP type)

Light Curtain Muting Sensor

. * p—
Make sure that the E E I e
intersection of optical H ' .

axes is within the i ; .
hazardous area. : : Muting Lamp

Work Object
Muting Lamp / . )
Muting Sensors (PNP type)

Note: When installing light curtains and muting sensors, ensure safety by referring to IEC TS 62046 technical documents.

Connector wiring

-
Easy connector wiring
: I Can be used with:
* Spring clamp connectors
* Crimp connectors

Multiple I/Os

* 14 safety inputs (6 for dual inputs)
* 4 safety outputs (2 for dual outputs)
2 start inputs

* 10 monitor outputs

* 2 solenoid/muting lamp outputs

RS AR

Off-delay outputs available

Errors and /O statuses can 8-level selections within 0 to 30 sec.
be read easily with digital and
LED indicators.

Easy-to-read LED indicators

(09/01/07)



Safetys)ne

Easy circuit configuration by logic switches

A safety circuit for emergency stop switches and interlock switches.

Logic 1 General-purpose logic for various apparatus Page 7

A safety circuit for interlock switches, non-contact interlock switches, and emergency stop switches.

Logic 2  General-purpose logic for NO/NC contact inputs Page 8

A safety circuit for safety solid state output components such as light curtains, emergency stop switches, inter-
lock switches, and laser scanners.

Logic 3  General-purpose logic for apparatus with openings Page 9

A safety circuit for light curtains and muting function.

Logic 4 Muting function logic for apparatus with openings Page 10

A safety circuit for two contacts with a long time lag.

General-purpose logic for devices for which sync

. e P 11
time between contacts cannot be specified a9

Logic 5

A safety circuit for mode selection of enabling switches, emergency stop switches, and interlock switches.

The logic applicable for selection of active safety Page 12, 13

Logic 6

input devices

A safety circuit for partial stop (interlock switches) and entire stop (emergency stop switches).

Logic 7  Partial stop 1 logic for various apparatus Page 14, 15

A safety circuit for partial stop (interlock switch A) and entire stop (emergency stop switch or interlock switch B)

Logic 8  Partial stop 2 logic for various apparatus Page 16

(09/01/07)




FS1A Safety Controller

Direct Opening

General-purpose logic for various apparatus

Logic 1 is used for safeguarding measures of machine tools and robots. It can be used with dual direct-opening components
such as emergency stop switches and interlock switches. In this logic, when a safety component is operated, the SafetyOne

shuts down the safety output immediately.

Machine tool

During Operation

The system is equipped with emergency
stop switches and interlock switches.

The system can operate when:

* The emergency stop switch is un-
latched, AND

* Guard door is closed
(interlock switch contacts are closed)

Emergency

Safety Contactor/
Stop Switch

Safety Relay ON

Interlock Switch

Interlock Switch
with Solenoid
(spring lock type)

__ Solenoid output OFF
| Guard door locked |

System Stop (safe)

The system stops when:

* Emergency stop switch is pressed,
OR

» Guard door is open (interlock switch
contacts are open)

The energized solenoid unlocks the
guard door.

“ o

Sy

&~

%
N

Safety contactor/
Safety relay OFF

e

Qﬂl

L-' -

__ Solenoid output ON

Guard unlocked

* Input monitor error detection function
All logics have 0.5-sec input monitor error time on the dual chan-
nel direct opening inputs. For details, see user’s manual.

* Solenoid output function

(muting lamp output function)

The SafetyOne has a solenoid control output. When operating on
Logic 4, solenoid control output functions as a muting lamp output.
For details, see user’s manual.

Note: Use spring-lock type interlock switch with solenoid. Solenoid lock type cannot be used.

(09/01/07)
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Safetys)ne

Normally Open and Normally Closed

General-purpose logic for NO/NC contact inputs

Logic 2 is used for semiconductor manufacturing systems or food packaging systems which have non-contact interlock
switches of NO/NC contacts. In this logic, components with dual NO/NC contacts such as a non-contact interlock switch

and a mechanical interlock switch, as well as dual direct-opening components such as emergency stop switch and interlock
switches can be used at the same time. When a safety component is operated, the SafetyOne shuts down the safety output

Semiconductor Manufacturing
System

During Operation System Stop (safe)

The system is equipped with non-contact The system stops when:
interlock switches, emergency stop « Emergency stop switch is pressed,
switches, and an interlock switch. OR

* Guard door is open

The system can operate when:
* Emergency stop switch is unlatched,
ND

* Guard doors are closed

Safety contactor/
Safety relay ON

Safety contactor/
Safety relay OFF

Non-contact ﬁ. System stops
Interlock Switches

(1INC+1NO)

B
L3

Emergency T F
Stop Switch l ¢ 4
__ Solenoid output OFF

Solenoid output ON
Interlock Switch - ) -
with Solenoid »|Guard locked Interlock Switch » | Guard unlocked

with Solenoid

(spring lock type) L
* Monitor output function * Auto manual start and control start
In addition to safe solid state output, the SafetyOne is Each logic has the option of setting one of two start inputs.
equipped with a monitor output which sends internal error Choose one that conforms to the system risk assessment.
information. For details, see user’s manual. * Auto manual start to detect input level
* Control start to detect the input's ON to OFF transition and

the time

Note 1: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.
Note 2: For details about non-contact interlock switches, see user’s manual.

’ IipEC
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FS1A Safety Controller

Solid State

General-purpose logic for apparatus with openings

Logic 3 is a general-purpose logic for robots and conveyor lines which have dual solid state outputs of light curtains and
safety laser scanners. In addition, dual direct-opening components such as emergency stop switches and interlock switches

can be used at the same time.

Light Curtain for High Level of Safety

Productivity of conveyor lines and process machines can be improved by installing the light curtains (IEC 61496).
Safety can be ensured without the need for installing guard doors.

During Operation

The system is equipped with light curtains,
interlock switches, and an emergency stop
switch.

The system can operate when:

* Light curtain beams are not
interrupted, AND

* Guard doors are closed (interlock
switch contacts are closed), AND

* Emergency stop switch is unlatched

Llight Curtains [}
(PNP type) |f

Interlock Switches

Solenoid output OFF

Guard locked

BEEEEEEEEEEE SRR
AEEEEEEEREEEEE SRR

Emergency
Stop Switch

Interlock Switch
with Solenoid
(spring lock type)

<

Safety contactor/
Safety relay ON

System Stop (safe)

The system stops when:
* Light curtain beam is interrupted, OR

» Guard door is open (interlock switch
contacts are open), OR

» Emergency stop switch is pressed
U

* The energized solenoid unlocks the
door

-
"
"
-
=
-
-
-
"
"
-
-
-
-
-
»
-
-
"
"
-
-

Interlock Switch .

— Solenoid output ON

Safety contactor/
Safety relay OFF

with Solenoid
(spring lock type)

. Guard unlocked
'i

Note 1: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.

Note 2: Use light curtain with a PNP output.

(09/01/07)
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Solid State with Muting

Muting function logic for apparatus with openings

In Logic 4, muting functions are added to the dual solid state output of Logic 3.
Dual direct-opening components such as emergency stop switches and interlock switches can be used at the same time.

Muting Function Improves Productivity

With a muting function, the system stops when detecting a human and temporarily defeats the light curtain while work
objects are being supplied. This improves the system’s productivity. Muting functions can be used easily by connecting the
light curtain, muting sensor, and muting lamp to the SafetyOne (Note). In muting status, the OFF signals of corresponding
safety solid state outputs are defeated.

During Operation (normal operation) During Operation (muting)
The system is equipped with light curtains, muting sensors, a muting When muting is activated, the system continues operating even when:
lamp, and emergency stop switches. « Light curtain beam is interrupted
The system can operate when: The system stops when:
* Light curtain beams are not interrupted, AND « Emergency stop switch is pressed.

* Muting sensor beams are not interrupted, AND
* Muting lamp is connected, AND

* Emergency stop switches are unlatched Hazardous Area
Hazardous Area —)

Muting Sensors

Light Curtains

Muting sensor beam blocked
Light curtain beams blocked

Make sure that the
intersection of optical
axes are in within the
hazardous area.

Work v\
Object " )
o Muting Light Curtain blocked
Lamp
Light Curtain Safety contactor/
i Safety relay ON
(PNP type) [ Safety contactor/ alely re'ay
! Safety relay ON . System runs
Muting Sensor ‘ System runs
(PNP type) *‘ :
Light Curtain || — :
(PNP type) I i i
Muting Sensor ‘ ; § : Muting | N
(PNP type) .' : H uting lamp O
r * * | Muting lamp OFF %?
E - ; 3
mergency j ) &4
Stop Switch r - "i' -i-

Note 1: Use light curtain with a PNP output. Note 2: Use muting sensor with 3-wire PNP output.

System Stop
light curtain beam interrupted by other than work object

The system stops when:

* Muting sensor does not detect
an object, AND Hazardous Area

rS

V2 Light curtain beams blocked
- z_l

Light curtain beams blocked

Safety contactor/
Safety relay OFF

blocked!

* Light curtain beam is inter-
rupted.

Note: Use light curtains, muting sensors, and muting lamps which meet the safety regulations or safety category of the country or regions where the
products are used. Otherwise safety cannot be ensured, resulting in possible danger.

10 JiDEC
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FS1A Safety Controller

Dependant

General-purpose logic for devices for which sync time
between contacts cannot be specified

Logic 5 is used for providing safeguarding measures of various systems such as machine tools and robots. Because the in-
put error detection time of dual inputs (dual interlock inputs) are set to « (infinite), this logic can be used even when there is
a long time lag between the two inputs. When a safety component is operated, the SafetyOne shuts down the safety output
immediately. Door

Switch A Machine Tool

Closed

A |

{ STOP

Door
I Switch B
(
Closed
Logic 1
Contacts ON (door closed)
Door Switch A Preset monitor time is
(1 contact) measured. Synchronization of

Contacts OFF (dooropen) two inputs are checked, and
input monitor error is detected
when time lag exceeds the

Contacts ON (door closed) preset monitor time

Door Switch B
(1 contact)

Contacts OFF (door open)

Input Monitor Error Detection Time (0.5s)

Logic 5 i i
9 Contacts ON (door closed) Becatése the input monitor
. error detection time is not
Door Switch A preset, normal operation is
(1 contact) Contacts OFF (door open) /| continued.
———————————————— 1r Safety output is shut down.
L o 1
Contacts ON (door closed) /l T
Door Switch B ”

(1 ContaCt) Contacts OFF (door open)

| Input Monitor Error Detection Time () |

Logic 1 is used when the operations of two contacts (such as of emergency stop switch) occur almost at the same or the
time lag can be specified. Higher safety is achieved by specifying the input monitor error detection time. Logic 1, however,
cannot be used in applications where the time lag cannot be specified, such as when interlock switches are installed on a
guard door. Logic 5 has an infinite monitoring time, therefore it can be used regardless of the location of the interlock switch
and the speed to open the guard door.

Safety contactor/
Safety relay OFF

System stops

System Stop (safe) .
The system stops when: .
* Emergency stop switch is pressed, OR :
OR l’. W

* Guard door is open
o

(interlock switch contact open)
f

|
(door unlocked by energized solenoid)
Interlock switch s

with solenoid
(spring lock type)

Solenoid output ON

Guard unlocked

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.

(09/01/07) 1
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Safetys)ne

Mode Selection

The logic applicable for selection of active safety input devices

Logic 6 is the mode selection logic used in machine tools, semiconductor manufacturing equipment, and other systems
where an active safety component is switched depending on the operation mode. Of dual direct-opening input and dual
interlock input, an active input can be selected using the mode selection switch.

Mode Selection Ensures Safety

When the operator works inside a guard door for teaching, checking, and maintenance, an active safety component needs
to be switched from interlock component, such as interlock switch installed on the guard door, or an enabling switch of a
grip switch and teaching pendant.

Enabling Switch Ensures Safety

An enabling switch enables the manual operation of machines and robots only when the switch is maintained in the pre-
determined position (position 2). When the operator either releases (position 1) or holds tightly (position 3) the switch, the
circuit is shut down. While an emergency stop switch is used to stop a machine’s operation by the operator’s intention, an
enabling switch is used to disable machine operation by the operator’s reaction (releasing or holding tightly) to unexpected
machine operation.

(09/01/07)
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FS1A Safety Controller

Auto Mode (Operation)

During Operation

Automatic operation:

* The operator is outside the
hazardous area

* Interlock switches are active

* Enabling device is inactive

* Emergency stop is active

Auto Mode Teach Mode

Selector Switch

Safety contactor/
Safety relay ON

System runs

Enabling Switch

Interlock Switches .

b—

Interlock Switch

(spring lock type) \

with Solenoid
Solenoid output OFF

Emergency Stop
Switch

System Stop (safe)

The system stops (safety
output off) when:

* Emergency stop switch is System Stops
pressed, OR
* Interlock switch is operated

(the system stops when

neither AUTO nor TEACH is

selected with the mode selec-
tor switch)

* Inactlve
Auto Mode Teach Mode
Selector Switch
Safety contactor/
Safety relay OFF
System stops
Inactlve
’

OR

Interlock Switch S

with Solenoid

(spring lock type) Solenoid output ON
Guard unlocked

Guard locked
Teach mode (Maintenance)

uring Operation

Manual operation:

* The operator is inside the haz-
ardous area for teaching or
maintenance

* Interlock switches are inactive

* Emergency stop is active

 Enabling device is active

Selector Switch Safety contactor/

Safety relay ON

Interlock Switch

with Solenoid
(spring lock type
Solenoid output OFF
Emergency Stop
Switch Guard locked

System Stop (safe)

The system stops (safety output

off) when:

» Emergency stop switch is oper-
ated, OR

* Enabling switch is in position
1or3

(the system stops when neither

AUTO nor TEACH is selected

with the mode selector switch)

Position 1
—__or Position 3

Inactive

‘lf
Teach Mode

Auto Mode

Selector Switch
Safety contactor/
Safety relay OFF

System stops

Position 1 4
or Position 3

Inactive

Interlock Switch

with Solenoid ;

(spring lock type) d
@

&

Solenoid output ON

Guard unlocked

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.

(09/01/07)
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Partial Stop 1

Partial stop 1 logic for various apparatus

Logic 7 is used for partial stop of systems such as machine tools, semiconductor manufacturing equipment, and food pack-
aging machines. Four safety outputs can be controlled in two lines.

Partial Stop Improves Productivity

Two-line outputs can be controlled separately for partial stop, improving production efficiency greatly compared to entire
stop.

During Operation

The system is equipped with an emergency stop switch and interlock
switches. The system is configured so that pressing the emergency
stop switch shuts down the entire system, while opening a door
(equipped with an interlock switch) shuts down only the corresponding
partial system. The other partial system keeps operating.

The entire system can operate when:
» The emergency stop switch is unlatched, AND
* The guards are closed (interlock switch contacts are closed)

Emergency Stop
Switch

7

Safety contactor/

Emergency Stop Safety relay

22 (o 1

Interlock Switch A \ —_—
Interlock Switch A

with Solenoid
(spring lock type) 4—‘

Interlock Switch B Solen0|d output A OFF—‘

Interlock Switch A Interlock Switch B |nterlock Switch B Guard locked

with Solenoid Solenoid output B OFF

(spring lock type)
Guard locked

N

Safety output A ON

Safety output B ON

%4 Q

V4

Hazardous Area A

AN

Hazardous Area B

BEEEEEEE R SRR SRS EE R
AEEEEEEEEEEEEE RN AR

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.

(09/01/07)
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FS1A Safety Controller

Partial System Stop (Hazardous Area A) - -
. . Guard door A | , il
The contacts of interlock switch A open, and safety output A turns off. is open |
1=
Emergency Stop |
Switch ‘ \

Emergency Stop r
Switch L '

Interlock Switch A
e —

System stops

Safety contactor/
Safety relay

1 Safety output A OFF \

..... [Sysem stops |

—> . Safety output BON

o

Hazardous Area B

......... e

Hazardous Area A Interlock Switch A

;
:
-5

with Solenoid E s
(spring lock type) : =="|System runs
Interlock Switch A Interlock Switch B
Interlock Switch B \ Solenoid output A ON
Interlock Switch B Guard unlocked

(sprmgt;hlci:(l)(liggg “ Solenoid output B OFF
b Guard locked

Partial System Stop (Hazardous Area B)

Guard door B I g

. . is open
The contacts of interlock switch B open, and safety output B turns off. P

Emergency Stop
Switch

Emergency Stop r-'

Switch

Interlock Switch A \ _|_> "

Interlock Switch A
with Solenoid
(sprlng lock type)

Safety contactor/

Safety relay
Safety output A ON

: Interlock Switch B

Interlock Switch B

with Solenoid Solenoid output A O:I
(spnng lock type)

___________ Guard Iocked

Solenoid output B ON

Guard unlocked

|
Interlock Switch A Interlock Switch B |
|
|

Entire System Stop (Hazardous Areas A, B)

o . Emergency stop
When the emergency stop switch is pressed, the entire system switch is pressed

stops.
Emergency Stop
Switch [

System stops System stops

]
| Emergency Stop
|

Switch i System stops

Interlock Switch A = -1 safety output A OFF
with Solenoid
(spring lock type)

Hazardous Area A Hazardous Area B

. Interlock Switch A Sl <+ N EEENEEEN & — = = = = = = = = = =
Interlock Switch A Interlock Switch B ; H

Interlock Switch B

Guard unlocked

Solenoid output B ON

Guard unlocked

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.

Interlock Switch B
with Solenoid
(spring lock type)

(09/01/07)
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Safetys)ne

Partial System Stop (Hazardous Area B)

Guard door B
The contacts of interlock switch B open, and safety output B turns off. IS open

Emergency Stop
Switch r

Emergency Stop
Switch

Interlock Switch A

System stops

a¥

// Safety contactor/

Safety relay

Interlock Switch A i Safety output A ON
with Solenoid [N <« :CREEERRS @ 20

(spring lock type)

—_—

Interlock Switch B
with Solenoid

|
v ISolenoid output A OFF
(spring lock type)

[ -+ ]
| P g A - |Guard locked

Solenoid output B ON

Guard unlocked

Entire System Stop (Hazardous Areas A, B) I

=o ! Interlock Switch B Safety output B OFF\I
I H System stops
| e e e == !
Interlock Switch A Interlock SwitchB | 3
|
|

Pressing the emergency stop switch or opening the guard Emergency stop | =
A stops the entire system (hazardous areas A and B). switch is pressed, |
or guard door A

is open
Emergency Stop
Switch et

System stops )

System stops

Emergency Stop
Switch

Safety contactor/

» Safety relay System stops

|
|
- |
— =1 Safety output A OFF
Interlock Switch A . y outp :
|
|

i

Interlock Switch A

with Solenoid
. (spring lock type)
Solenoid Output A ON

Interlock Switch B
Guard unlocked

Solenoid Output B ON

Guard unlocked

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.

Hazardous Area A Hazardous Area B

- Interlock Switch B
Interlock Switch A

Safety output B OFF

Interlock Switch B
with Solenoid
(spring lock type)

(09/01/07)
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SafetysOne FS51A Safety Controller

No programming required. Configuration completes by turning on a logic switch only.

* A safety circuit can be configured easily just by selecting a logic from
eight pre-programmed logics.

* Partial/entire stop can be achieved just by selecting a logic.

* One SafetyOne module can connect with various inputs such as
emergency stop switches and light curtains.

* The status of safety I/Os and the SafetyOne errors can be monitored.

* Solenoid drive output is provided, eliminating the need for PLC.

* IEC 61508 integrity level 3, ISO 13849-1 performance level e,
and EN954-1 safety category 4 compliant

©-OC€

Types
Product Ordering Type No.

SafetyOne FS1A-C01S
* Standard Accessories
Input connector (FS9Z-CNQT) «+-eeereveeeeees 1 pc
Output connector (FS9Z-CNQ2) -++++ex+se+- 1 pc
Marked cable tie (FS9Z-MTQ1):-«xesveeeeeeens 3 pcs
Settlng tOOI ............................................... 1 pC
Instruction sheet (B-1088, English) -+« 1 pc

Instruction sheet (B-1087, Japanese)---+ 1 pc

» Optional Parts (sold separately)

. Package
Product Ordering Type No. Quantity Note
For input | FS9Z-CNO1 1
Connector
For output | FS9Z-CN02 1
Connecting Tool FS9Z-SD01 1
Used to lock the
Marked Cable Tie FS9Z-MT01PN10 10 protection cover
of the FS1A.
. Aluminum, 1m
DIN Rail BAA1000PN10 10 35mm wide
Mounting Clip BNL6PN10 10

* For details, see the user’s manual.

Specifications

* Operating Environment
Safety Circuit Logic selection type

Operating Temperature | —10 to +55°C (no freezing)

Operating Humidity 10 to 95% RH (no condensation)

Storage Temperature | —40 to +70°C (no freezing)

Storage Humidity 10 to 95% RH (no condensation)

Pollution Degree 2 (IEC/EN60664-1)

Degree of Protection IP20 (IEC/EN60529)

Corrosion Immunity Free from corrosive gases

Altitude Operation: 0 to 2000m, Transport: 0 to 3000m

Vibration: 5 to 8.4 Hz, amplitude 3.5 mm

8.4to 150 Hz

Acceleration: 9.8 m/s? (2 hours each on three
S . mutually perpendicular axes)

Vibration Resistance (IEC/EN61131-2)

Bump: Acceleration 98 m/s®, 16 ms (1000 times
each on three mutually perpendicular axes)
(IEC/EN61496-1)

147 m/s?, 11ms (3 shocks each on three mutually
perpendicular axes (IEC/EN 61131-2)

Shock Resistance

Connector Insertion/

Removal Durability 50 times maximum

Configuration Switch 100 operations maximum per pole

 Electric Characteristics

Rated Voltage 24V DC

Allowable Voltage Range | 20.4 to 28.8V DC

Maximum Power 48W (at the rated power voltage, when all I/Os
Consumption are ON) (incl. output load)

Allowable Momentary
Power Interruption

10 ms minimum (at the rated power voltage)

Response Time 100 ms maximum (Note 2)

ON-OFF: 40 ms maximum (Note 1)/

OFF-ON: 100 ms maximum (Note 3)

Start-up Time (Note 4) 6s maximum

Dielectric Strength

Between live part and FE terminal:
500V AC, 1 minute

Between housing and FE terminal:
500V AC, 1 minute

Insulation Resistance

Between live part and FE terminal:

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

10 MQ minimum (500V DC megger)

Impulse Noise Immunity
(noise simulator)

Power terminal: 1 kV 50ns, 1us
(direct connection)
1/0 terminal: +1kV 50ns, 1us (coupling adapter)

Inrush

Current 25A maximum

Ground Ground resistance of 100Q or less

Effect of Incorrect
Wiring

Reverse polarity: No operation, no damage
Improper voltage: Permanent damage may oc-
cur

Note 1:

Note 2:

Note 3:

Note 4:

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 0s)

Time to shut off safety outputs after an error (except input monitor
error) or a configuration change of logic or timer is detected (not
depending on the off-delay timer value)

Auto start—Time to turn on safety outputs after safe inputs are
turned on

Manual start—Time to turn on safety outputs after start inputs are
turned on

Control start—Time to turn on safety outputs after the start inputs
are turned off-on-off (maintain ON for 0.1 to 5s)

Time to transit to Run state after power supply is turned on.

TUV approval:
IEC/EN 61000-6-2, IEC/EN 61000-6-4, IEC/EN 61496-1, IEC 61508 Part1-7,
IEC/EN 62061, ISO 13849-1, EN 954-1

UL:
UL508,

CSA C22.2 No. 142

Applicable standards:
IEC/EN 60204-1, IEC/EN 61131-2, ISO 10218-1, ANSI/RIA R15.06, ANSI

B11.19,

SEMI S2-0706, NFPA79

Durability
Enter Button Durability | 1000 operations maximum
Housing Material Modified-polyphenyleneether (m-PPE)
Weight (approx.) 330g
(GBT0T707)

IDEC
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Safety Input Specifications

¢ Drive Terminals
(TO, T1, T2, T3, T4, T5, T6, T7, T10, T11, T12, T13, T14, T15)

Rated Drive Voltage Power supply voltage

Minimum Drive Voltage Power supply voltage — 2.0V

Number of Drive Terminals | 14

Maximum Drive Current 20 mA per terminal (28.8V DC) (Note)

Note: Drive terminals of safety inputs send safety confirmation signals (pulse
signals) for the diagnosis of safety components and input circuits.
(Wiring and diagnosis function change depending on the selected
logic. See user’s manual “Chapter 5 Logic.” Basic specifications
remain the same.

* Receive Terminals
(X0, X1, X2, X3, X4, X5, X6, X7, X10, X11, X12, X13, X14, X15)

Rated Input Voltage | 24V DC

Input ON Voltage 15.0 to 28.8V DC

Input OFF Voltage | Open or 0 to 5.0V DC

Number of Inputs 14

Input Current 10 mA per terminal (at the rated power voltage)

Input Signal Sink input (for PNP output), Type 1 (IEC61131-2)

* Wire

Cable Length (Note) | 100m maximum (total wire length per input)

Allowable Wire 300Q maximum

Resistance

Note: When the wiring between the SafetyOne and the connected compo-
nent is 30m or more, use a shielded cable to ensure electromagnetic
immunity.

» Receive Terminal
Internal Circuit

+ Receive Terminal
Operating Range

Voltage (V)

28.8

ON Range

Xn 3
2.2kQ
A7 {
A7
Range
N 5

| Transition|
OFF Range

Internal Circuit

Current
1 6 10 12 (mA)

Start Input Specifications

Safety Output Specifications

Output Type Source output (N channel MOSFET)
Rated Output Voltage Power supply voltage

Minimum Output Voltage Power supply voltage — 2.0V
Number of Safety Outputs 4 (YO, Y1,Y2,Y3)

Maximum 1 output 500 mA maximum
Output Current | Total 1A maximum
Leakage Current 0.1 mA maximum
Allowable Inductive Load LR = 25 ms

(Note 1)
Allowable Capacitive Load
Cable Length (Note 2)

Note 1: When connecting an inductive load, connect a protection element
such as a diode.

Note 2: When the wiring between the SafetyOne and the connected compo-
nent is 30m or more, use a shielded cable to ensure electromagnetic
immunity.

1 pyF maximum
100m maximum (total length per output)

- Safety Output Internal Circuit
V+

W

Internal }
Circuit

Off cycle:
Approx. 40 ms

ON

OFF

|, Off time: Approx. 400 s
T

The safety outputs of the SafetyOne are solid state outputs. When the out-
put is on, off-check signals are generated at regular intervals. The operating
characteristics of the safety output change depending on the selected logic.
For details, see user’s manual “Chapter 5 Logic.” The basic specifications
remain the same.

Note that off-check signals may cause reaction of some safety components
depending on their response speed.

Monitor output and solenoid/lamp output do not generate outputs of off-
check signals.

Monitor Output Specifications

Rated Input Voltage 24V DC

Input ON Voltage 15.0 to 28.8V DC

Input OFF Voltage Open or 0V to 5.0V DC
Number of Start Inputs | 2 (X16, X17)

Input Current

5 mA per terminal (at the rated power voltage)
Sink input (PNP output), Type 1 (IEC61131-2)
100m maximum (total wire length per input)

Input Signal
Cable Length (Note)

Output Type Source output (N channel MOSFET)

Rated Output Voltage Power supply voltage

Minimum Output Voltage | Power supply voltage — 2.0V

Number of Monitor 11 (Y4, Y5, Y6, Y7, Y10, Y11, Y12, Y13, Y14,
Outputs Y15, Y16)

Maximum 1 output | 20 mA maximum
Output Current | Total 220 mA maximum

Leakage Current 0.1 mA maximum

Allowable Wire 300Q maximum

Cable Length (Note) 100m maximum (total length per output)

Resistance

Note: When the wiring between the SafetyOne and the connected compo-
nent is 30m or more, use a shielded cable to ensure electromagnetic
immunity.

« Start Input Internal Circuit « Start Input Operation Range

Voltage (V)

28.8

X16, X17 ON Range

4.7 kQ 24

=
=
&)
©
c
IS
o
£

Transition
Range

OFF Range

Current
0.5 3 5 6 (mA)

Note: When the wiring between the SafetyOne and the connected compo-
nent is 30m or more, use a shielded cable to ensure electromagnetic
immunity.

+ Monitor Output Internal Circuit

A7
A7
Internal

Circuit

Logic
Circuit _| Yn

V—

The operating characteristics of the monitor output change depending on
the selected logic. For details, see user’s manual “Chapter 5 Logic.” The

basic specifications remain the same.

Do not use monitor output as safety output, otherwise the system’s safety
cannot be assured when the SafetyOne or safety components fail.
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(09/01/07)

IDEC



Safety»)ne

FS1A Safety Controller

Solenoid/Lamp Output Specifications

Output Type Source output (N channel MOSFET)

Rated Output Voltage Power supply voltage

Minimum Output Voltage Power supply voltage — 2.0V

No. of Solenoid/Lamp Outputs | 2 (Y17, Y20)

Maximum 1 output 500 mA maximum

Output Current | Total 500 mA maximum

Leakage Current 0.1 mA maximum

Allowable Inductive Load

(Note 1) L/R =25 ms

Cable Length (Note 2) 100m maximum (total length per output)

Note 1: When connecting an inductive load, connect a protection element
such as a diode.

Note 2: When the wiring between the SafetyOne and the connected compo-
nent is 30m or more, use a shielded cable to ensure electromagnetic
immunity.

+ Solenoid/Lamp Ouput Internal Circuit

V+

W

Internal
Circuit

Logic
Circuit

The selected operating characteristics of solenoid/lamp output change
depending on the selected logic. For details, see user’s manual “Chapter 5
Logic.” The basic specifications remain the same. Do not use solenoid/lamp
output as safety output, otherwise the system’s safety cannot be assured
when the SafetyOne or safety components fail.

Internal States

State Description

Initial processing is performed immediately after power

is supplied to the SafetyOne. The internal circuits are
checked and the LEDs show operation confirmation (blink-
ing) for 6 seconds (approx).

Initial

The SafetyOne is under normal operation. Logic process-

Run . ) . . o
u ing continues without failures or wiring errors.

A logic or off-delay timer value is being configured.
Configuration enables the logic and off-delay timer value.
When completed, the SafetyOne shifts to the Run state.

Configuration

An input monitor error has occurred with dual channel
input, EDM input, or muting input. When the problem is
removed, the SafetyOne shifts to Run state.

Protection

A failure or error has occurred with an external device
Stop or internal circuit. When the problem is removed and the
power is turned on, Stop state is cleared.

LED and Output Status

Solenoid/
. . ga:etyt Lamp Monitor Output
State Logic | Error | Timer utpu Output
LED LED LED Y

YO0 to Y3| Y17, Y20 ;‘1? Y14 | Y15 | Y16
Initial (Note 1) | (Note 1) | (Note 1) | OFF OFF OFF ON ON | OFF
Run Logic # | Blank | Value |(Note?2)| (Note2) |(Note2)| OFF | OFF | ON
Configura-| (\ote 3)| G |(Noted)| OFF | OFF | OFF | OFF | ON | OFF
Protection | Logic # 1 Value OFF OFF (Note 4) | OFF | ON | OFF
Stop Blank | (Note 5) | Blank OFF OFF OFF ON %l\'l:gr OFF

LEDs
© @ ©

015125
0.0-0-0-00
SAFE.IN. - - TIMER(S)

OxoOx .

SAFE-OUT @ Logic LED (green)
DxeDxsOvol"\\ o Eror [ ED (red)
Ox40xs0v20v3 )

Oxe Ox7 ® Timer LED (green)

@ Input/Output LED (orange)
—SAFE-IN
—START-IN
—SAFE-OUT
—SOLENOID-OUT

LOGIC ERROR

@

* Logic LED ©

LED Status Description
ON The selected logic is in Run or Protection state
Blink | The selected logic is in Configuration state

E Blink The selected logic has Configuration error (logic not
selected, or more than one logics are selected)

Random | ON/Blink | Initializing (Initial state)
OFF OFF | Error (Stop state)

1t08

* Error LED @
LED Status Description
ON Input monitor error (Protection state)

ON Wiring error at safety input or an error in safety input
circuits

ON Wiring error at start input or an error in start input circuit
Wiring error at safety output or an error in safety output
ON o
circuit
ON Muting lamp error (disconnection) (Logic 4 only)
ON Power supply error or internal power supply circuit error

ON Internal error, power supply error, or internal power
supply circuit error

ON EMC disturbance

ON Configuration procedure is in progress (Configuration
C state)

Blink | Configuration is valid (Note) (Configuration state)
Random |ON/Blink | Initializing (Initial state)
OFF OFF Normal operation (Run state)

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

* Timer LED ©®

-

Ol N |ofo| M (W N

LED Status Description
0 ON No off-delay (safety outputs shut down immediately)
A ON Off-delay timer 0.1s
5 ON Off-delay timer 0.5s
1 ON Off-delay timer 1s
2 ON Off-delay timer 2s
5 ON Off-delay timer 5s
15 ON Off-delay timer 15s
30 ON Off-delay timer 30s
EaECI:Z? Blink | Selected timer value (Configuration state)
Random | ON/Blink | Initializing (Initial state)
Timer value is not selected or the SafetyOne is in
All LEDs OFF Stop state

e Input LED ®
SAFE-IN (X0 to X15), START-IN (X16, X17)
LED Status Description
ON Input ON
X0 to X15 OFF Input OFF, Stop/Configuration state
Blink Input monitor error

Note 1: Random display of Initial state.

Note 2: Output and LED display of the selected logic.

Note 3: Blinking LED display of the selected logic number or the selected
timer value.

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

Note 5: Error number is displayed.

Caution

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

ON Input ON

X16, X17

OFF Input OFF, Stop/Configuration state

* Output LED @
SAFE-OUT (Y0 to Y3), SOLENOID-OUT (Y17, Y20)

LED Status Description

ON Output ON
Y0 to Y3 OFF Output OFF, Stop/Configuration state
Blink Off-delay operating

ON Output ON

Y17, Y20

OFF Output OFF, Stop/Configuration state

(03107 707)
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Configuration Switches
Q®

LOGIC No.
12345678

TIMER
0151251530

ENTER
(SQ

LLLLLLL

Logic Switch @

Eight DIP switches are provided for selecting a logic by moving a switch
upward. For details, See user’s manual "Chapter 5 Logic." Only one logic

switch can be selected.

Timer Switch @

Eight DIP switches are provided for selecting an off-delay timer value, by
moving a switch upward. For details, See user’s manual “Chapter 5 Logic.”

Only one timer switch can be selected.

® Logic switch
@ Timer switch
® Enter button

Switch No. | Timer Value Description
1 0 No off-delay ) ]
(safety outputs shut down immediately)

2 A Off-delay timer 0.1s

3 5 Off-delay timer 0.5s

4 1 Off-delay timer 1s

5 2 Off-delay timer 2s

6 5 Off-delay timer 5s

7 15 Off-delay timer 15s

8 30 Off-delay timer 30s

Enter Button ®

The enter button is used to activate the configuration of logic and timer
switches. Error LED will blink for 1 to 5 seconds after pressing the enter but-
ton. 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. For setting the
switches and enter button, use the setting tool supplied with the SafetyOne.

Connector Specifications

* Input Connector

0] O LI O]
O UL OMX|
2 O LI Ol
(13| O LI Ol
[ O LI Ol
(15| O LI Oxs|
(16| O LILT O x|
OO
g QLI O o
| O L] Ofer]
12 O 1 Olxe]
O [0 Ol
O LI Ofxed
15/ O [ Ol
ke O L Ol

Applicable connector
Spring clamp (30-pin)
FS9Z-CNO1 (IDEC)
2-1871940-5 (Tyco Electronics)
Crimp (30-pin)
2-1871946-5 (Tyco Electronics)

* Output Connector

50000000000

OO000000O00

Applicable connector
Spring clamp (22-pin)
FS9Z-CNO02 (IDEC)
2-1871940-1 (Tyco Electronics)
Crimp (22-pin)
2-1871946-1 (Tyco Electronics)

Terminal | No. Description Terminal | No. Description
TO A1 | Safety input drive terminal O X0 B1 | Safety input receive terminal 0
T A2 | Safety input drive terminal 1 X1 B2 | Safety input receive terminal 1
T2 A3 | Safety input drive terminal 2 X2 B3 | Safety input receive terminal 2
T3 A4 | Safety input drive terminal 3 X3 B4 | Safety input receive terminal 3
T4 A5 | Safety input drive terminal 4 X4 B5 | Safety input receive terminal 4
T5 A6 | Safety input drive terminal 5 X5 B6 | Safety input receive terminal 5
T6 A7 | Safety input drive terminal 6 X6 B7 | Safety input receive terminal 6
T7 A8 | Safety input drive terminal 7 X7 B8 | Safety input receive terminal 7
T10 A9 | Safety input drive terminal 10 X10 B9 | Safety input receive terminal 10
T11 A10 | Safety input drive terminal 11 X11 B10 | Safety input receive terminal 11
T12 A11 | Safety input drive terminal 12 X12 B11 | Safety input receive terminal 12
T13 A12 | Safety input drive terminal 13 X13 B12 | Safety input receive terminal 13
T14 A13 | Safety input drive terminal 14 X14 B13 | Safety input receive terminal 14
T15 A14 | Safety input drive terminal 15 X15 B14 | Safety input receive terminal 15
X16 A15 | Start input terminal 16 X17 B15 | Start input terminal 17
Terminal | No. Description Terminal | No. Description
YO A1 | Safety output terminal 0 Y1 B1 | Safety output terminal 1
Y2 A2 | Safety output terminal 2 Y3 B2 | Safety output terminal 3
Y4 A3 | Monitor output terminal 4 Y5 B3 | Monitor output terminal 5
Y6 A4 | Monitor output terminal 6 Y7 B4 | Monitor output terminal 7
Y10 A5 | Monitor output terminal 10 Y11 B5 | Monitor output terminal 11
Y12 A6 | Monitor output terminal 12 Y13 B6 | Monitor output terminal 13
Y14 A7 | Monitor output terminal 14 Y15 B7 | Monitor output terminal 15
Y16 A8 | Monitor output terminal 16 Y17 B8 | Solenoid/lamp output terminal 17
Y20 A9 | Solenoid/lamp output terminal 20 NC B9 | Blank terminal
V+ A10 | 24V DC power terminal V- B10 | OV DC power terminal
FE A11 | Functional ground terminal FE B11 | Functional ground terminal

Note: For the specifications of crimp connector,
contact Tyco Electronics.

20
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Logic 1

Safety Input 1
(TO, X0, T1, X1)

Safety Input 2
(T2, X2, T3, X3)

Safety Input 3
(T4, X4, T5, X5)

Safety Input 4
(Te, X6, T7, X7)

Safety Input 5
(T10, X10, T11, X11)

Safety Input 6
(T12, X12, T13, X13)

Start Input 1
(X16)

Start Input 2
(X17)

External Device
Montor 1
(T14, X14)

External Device
Monitor 2
(T15, X15)

Dual Channel
Direct Opening

Dual Channel
Direct Opening
Dual Channel
Direct Opening

Safety Output 1

Dual Channel
Direct Opening
Dual Channel
Direct Opening
Dual Channel
Direct Opening

Y
il

Single Channel Monitor

n )

Single Channel MonitoH

Control
Start

\

External Device

Hold 0s1 Hold A
Y1
Self-hold O8sSD
function Off-delay
Trigger EDM
Safety Output 2
Y2
Hold Y3
0OSsSD
with
_[ Off-delay
EDM

EDM

Monitor

E D M External Device

Monitor

* Monitor Output for

Safety Input

o

Qo

\S)

!

(o) (4] w
Qo

Qo

4

IR

-~

%

Safety Input 1 Monitor
Safety Input 2 Monitor
Safety Input 3 Monitor
Safety Input 4 Monitor
0 Safety Input 5 Monitor

* Monitor Output for
Safety Output

Safety Output 1

Monitor (Note 1)

Safety Ouput 2

Monitor (Note 1)

Note 1: Safety output 1 monitor and safety
output 2 monitor turn off
immediately independ of off-delay
time.

YO0,Y1

!

OS1

Y2,Y3

081

* Solenoid Output (Note 2)

0
& Y17
1&
0
& Y20
1

Note 2: In Run state, the solenoid output turns
on when the safety output is off and
one or more corresponding safety
inputs are off. When all corresponding
safety inputs are on, the solenoid
outputs are turned off even when the
start input is off.

X12 Safety Input 6 Monitor
& Y11
X13 _—
(O8T0T707)

IDEC
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* Logic 1 Wiring Example

When using four emergency stop switches and two spring-lock type interlock switches with solenoid

S1 to S4: Emergency stop swi
S5, S6:

tch

Interlock switch with solenoid (spring lock type)

S7: Start switch
K1 to K4: Safety contactor
M1, M2: Motor 24V DC SafetyOne —+—
S8, S9:  Solenoid control switch Fuse
(Pressing the solenoid control switches after closing
the guard door, contacts 41-42 and 51-52 of S5 and E A
S6 turn on, allowing the SafetyOne to restart.) 51 & FE
H T0 | JL L
Safety components used in this system C:_XO -
Emergecy stop switch: ; 71 | L
XA1E, XW1E, XN1E, HA1B, HATE, HW1B, HW1E QS_M
Interlock switch with solenoid (spring lock type): HS6E s2 B -Y1 [k |
Non-contact safety switch (2NO type): HS7A ¥ % o
Interlock switch: HS6B, HS5B scm i
Actuator Spring lock type ) 3 o X3 |
Guard open interlock switch with solenoid ;H 2 e
; X4 ——
W e
x5 | Vo }—»
e L Y7 —>
6 Y10 |—>
200, 7o U
LIS S iz f— |10
F— Y13 —»
I B
X10 —]
Tl L Y16 |——>
X11
_ T2 ] JL
Actuator Spring lock type ) sl
Guard open Interlock switch with solenoid i3] L Vi
X13
PLACHKICIKITRIKAKIKHK KKK —
RO e e Sotetetetetetetotetete
KISEEKEK KKK RKICRK KK K1 K2
500002009090 900. 000994 T14 | I Y20
KSR RKRKKKL
PRRISISICK KKK KKKAKXK] f f
KRS IK XK KK KKK X14
PRKCICICICK KX KKK KKK KAkl
RISCHRRARHRLRRKS K3 Ka n
PRSI EEREEAKK T15
KISSEEIK K RKREEKKKN >
PRKISISS K KKK K
RISGRIRRHRRHXRRA X15
RSERRILLREILRAS s7
X16
X17 K3 \\\
S9
~F

When not using the start switch

(auto start)
24V DC

X16
X17

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

24V DC

S7

————xi6

X17

When detecting the welding

of start switch (control start)

24V DC

S7

X16

X17

When connecting multiple
emergency stop switches in series

When not using some inputs

o o o
I
V{ V—f V{ T0 | JL E T0
: : : X0
: : ; X0 el
H H H T1
i i i T I
[ [
X1
o o o
I
I N T L T2
[ L e
H H H X12 ﬂ
; ; i T3 | L Note: E T13
W Safety performance depends X13
X13 on the system configuration.

22

IDEC

(09/01/07)



Time

Safety Output ON  Off-delay

When using control start input X17
Power ON

Time

Safetys)ne FS1ASafety Controller

When using manual start input X16

* Logic 1 Time Chart

23

Initializing
(Safety inputs X2 to X13 are ON in this chart)
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more, the input monitor error is detected.

Note: When the iput time difference at the dual channel safety inputs is 0.5s or
/)
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Logic 2

—C Dual Channel

Safety Input 1 |

(TO, X0, T1, X1)

Safety Input 2
(T2, X2, T3, X3)

Safety Input 3
(T4, X4, T5, X5)

Safety Input 4
(T6, X6, T7, X7)

Safety Input 5

(T10, X10, T11,

Safety Input 6

(T12, X12, T13,

Start Input 1

Start Input 2

(

External D

Montor 1

(T14,

External D

Monitor 2

(T15,

—7C Dual Channel

T~ NO/NC

—/Z/‘— Dual Channel

\LL_ NO/NC

—/Z/‘— Dual Channel

—~{ NoNC

Dual Channel

Direct Opening

Dual Channel
Direct Opening

X11)

X13)

|Q0

Safety Output 1

(X16)

Single Channel Monitor

N

X17)

Single Channel MonitoH

Control
Start

evice

=2k+1

External Device
EDM Monitor

X14)

evice

EDM External Device
Monitor

X15)

* Monitor Output for
Safety Input

x
o

i

x
O

HI
w N

x

i

x
o
Q

x
S)

4

!H

X
N

Safety Input 1 Monitor
:&)_’ Y4 (Note 1)
Safety Input 2 Monitor
} y5 (Note 1)
Safety Input 3 Monitor
} Y6 (Note 1)
Safety Input 4 Monitor
} Y7 (Note 1)
Safety Input 5 Monitor

Qo

Qo

Qo

X13

Safety Input 6 Monitor

Note 1: When Xn is off and Xn+1 is on, safety
input monitor 1 to 4 turn on.
(n=0,2,4,6)

* Monitor Output for
Safety Output

F

Y0,Y1

OS1

Y2,Y3

F

OS1

Safety Output 1

Monitor (Note 2)
& Y12

Safety Ouput 2

Monitor (Note 2)
& Y13

Note 2: Safety output 1 monitor and safety
output 2 monitor turn off immediately
independ of off-delay time.

Hold o5t Hold G
Self-hold 0SSD s
function V(;If:‘r-]delay
Trigger _’\_[ EDM
Safety Output 2
Hold 2
0sSD S
with
_[ Off-delay
EDM
* Solenoid Output
(Note 3)
YO,Y1 O
& Y17
—
Y2,Y3 &
& Y20

S1

Note 3: In Run status, the solenoid output turns
on when the safety output is off and
one or more corresponding safety
inputs are off. When all corresponding
safety inputs are on, the solenoid
output is turned off even when the start
input is off.

N
N
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* Logic 2 Wiring Example

When connecting four non-contact interlock switches, an emergency stop switch, and a spring-lock type interlock switch with

solenoid
S1 to S4: Non-contact interlock switch

/! 24V DC SafetyOne ovDC
S5: Emergency stop switch
S6: Interlock switch with solenoid (spring lock type)
S7: Start switch
V. V-
K1 to K4: Safety contactor I] [:
M1, M2: Motor 1 FE i
s8: Solenoid control switch I JL =
(Pressing the solenoid control switch after closing : X0
the guard door, contacts 41-42 and 51-52 of S6 turn i T | JL
on, allowing the SafetyOne to restart.) (I X1 [I !
S2
o [ »
Safety components used in this system 12|
Emergecy stop switch: § :g— = Y2 ’
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E 4 e
Interlock switch with solenoid (spring lock type): HS6E, HS5E s3 | == Y3 3
Non-contact safety switch (1INC+1NO type): HS7A : T4 L
Interlock switch: HS6B, HS5B /_— X4
3 5| I —ig >
s ] e
Actuator Spring-lock type 1X5 | ~el— o
Guard open interlock switch with solenoid S4 . 7]
— Y10 b—»
S CCCCCCCCECe X6 o
b::,:::::,:,:,oooo — . M |
25258558 X7 Y12 ——> |pic
Oed% — Y13 b——>
0398 oL M4
pSoteteletetotetetotete! [ 710 Y5 —»
OO0 2020 2020202020 %! X710 | Y15 |
SRRLIRRLLRIIES STy Y16 —>
19:9:0:9:9:9:9.9.9.9:9-9:9: T —
X11
T2 ] I
X12
Ti3 | L Yi7
X13
K1 K2 T2 ] L Y20
[ = = ] X14
K3 K4 M5 | L
[ =~ = ] X15
s7
X16
X17

When not using the start switch
(auto start)

24V DC

When connecting multiple
components in series

%’H._E I

X16

X17

When not detecting the welding
of start switch (manual start)
24V DC

o o o
(G G 0] L
When detecting the welding )T(:—? gl
of start switch (control start) T X111
24V DC —
[ S
£ a2
1 1 1 Xi2
S7 i i i T13| S L
, — | [ = = ] X13
Note:

Safety performance depends on the system configuration.

e

Fuse

When not using some safety inputs

]

=

[1 (1 [] [] ]

PP

’X |_' |>< |_| }>
N [N [0 [0 e

T10
X10
T11] L
X11

Ti2] L

X12

T3] L

X13

IDEC
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* Logic 2 Time Chart

When using manual start input X16 When using control start input X17
- Off-del
Power ON Safety Output ON Of_fri(ri:éay Power ON Safety Output ON Tin?eay
| | | | | | | I ——
| | | . (Note) i I I I (Note) I
| | | | - | | | | | —ﬂ»« |
Safety Input | Safety Input
X0y 1 ; : (X0) ! 3 : 3
! (Note) | | | : (Note) | | ! ! !
Safety Input : ! : 3 Safety Input | | 3 | !
(x1) 0 3 *xn_ — ‘ :
Monitor Output ! Monitor Output
for X0, X1 (Y4) | : ! for X0, X1 (Y4) ! : : 1
Manual Start Input | ! ! ! ! Manual Start Input ! ! | | | |
(X16) | : : : ! (X17) : : : : : !
3 ‘ : 0.1s maximum ‘ ‘ ‘ ‘ : 0.1s maximum ‘
Safety Output | Safety Output | | | |
(YO, Y1,Y2,Y3) ! (YO, Y1,Y2,Y3) : : :
Safety Output Monitor | Safety Output Monitor | | | |
(Y12,v13) | : (Vi vig) : : :
Solenoid Output Solenoid Output
(Y17, Y20) i ! ! (Y17, Y20) ! : !
RUN Monitor ‘ ‘ ‘ ‘ ‘ RUN Monitor ‘ ‘ ‘ ‘ ‘
(Y1e) o i i e . : : : :
—> «— 65 maxiﬁum —> 4—— Bs maximum
Initializing ‘ Initializing
Note: When the input time difference at the dual channel safety inputs is (Safety inputs X2, X4, X6 are OFF and X3, X5, X7, X10, X11,
0.5s or more, an input monitor error is detected. X12, X13 are ON in this chart.)

26 {0001707)
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Logic 3

Safety Input 1
(X0, X1)

_K —I-r Dual Channel
—C 1™ solid State

|.| Dual Channel

Solid State

Safety Input 2
(X2, X3)

ava

Safety Input 3
(T4, X4, T5, X5) IE DI

Safety Input 4

Dual Channel
(T6, X6, T7, X7) Direct Opening

Safety Input 5

Dual Channel
(T10, X10, T11, X11) Direct Opening

ﬁﬁ

Safety Input 6
(T12, X12, T13, X13)

Start Input 1

(X16) Single Channel Monitor

Dual Channel
irect Opening —

Dual Channel
Direct Opening

Safety Output 1
& Hold 0s1 [—{ Hold YO
Self-hold OSsD Y1
function ) [ Off-delay
Trigger EDM
Safety Output 2
Hold Y2
0SsD Y3
with
I: Off-delay
EDM

Start Input 2
(X17)

Single Channel Monitor

Control Control
S

External Device External Device
Montor 1 (T14, X14) EDM Monitor

External Device EDM | External Device
Monitor 2 (T15, X15) Monitor

* Monitor Output for
Safety Input

Safety Input 1 Monitor
Safety Input 2 Monitor
Safety Input 3 Monitor
Safety Input 4 Monitor

x| | X
o

x
N

Qo

x
w

x
o

x
[}

Qo

x
Q

S

* Monitor Output for
Safety Output

* Solenoid Output
(Note 2)

Safety Output 1

O
Monitor (Note 1) Yoy
& iz st o

Safety Ouput 2 Y2,Y3 O

Monitor (Note 1) & Y20
& Y13 St —

Note 1: Safety output 1 monitor and safety
output 2 monitor turn off
immediately independ of off-delay
time.

F

Y0,Y1

& Y17

081

!
o

Y2,Y3

081

>z
S9
SRS
3N
9]

a

)

®,

In Run status, the solenoid output turns on
when the safety output is off and one or
more corresponding safety inputs are off.
When all corresponding safety inputs are on,
the solenoid output isturned off even when

X10 Safety Input 5 Monitor the start input is off.
& Y10
X11 -
X12 afety Input 6 Monitor
& Y11
X13 -
(G870T707)
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* Logic 3 Wiring Example

When wiring two light curtains (PNP), two emergency stop switches, and two interlock switches with solenoid (spring lock type)

S1, S2: Light curtain (PNP type)
S3, S4: Emergency stop switch
S5, S6:  Interlock switch with solenoid (spring lock type)
S7: Start switch
K1 to K4: Safety contactor 24y DC SafetyOne ovpe -
M1, M2: Motor Fuse
88, S9:  Solenoid control switch
(Pressing the solenoid control switches after closing the S1 — E E
guard door, contacts 41-42 and 51-52 of S5 and S6 turn 24V o [FE]
on, allowing the SafetyOne to restart.) %ﬁW ;
Safety components used in this system 5v 2 ;‘T
Emergecy stop switch: _:] ossp2 [—1 21 | YO
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E
Interlock switch with solenoid (spring lock type): HS6E S2 [I
Light curtain (PNP type): SE4B 24V % T2 [z
Non-contact safety switch (2NO type): HS7A 0SSD1 | X2
Interlock switch: HS6B, HS5B [7s | [v3]
Actuator  Spring lock type ’—E 0SSD2 | X3_|
Guard open interlock switch with solenoid A
-— p: s3 P = [Y4 |—
RRERIIIIISIKIIII I V5 [—»
PSRRIIIRRIEIRREEK] ; E el ,
RSRRREIRRRILR] = I e
KKK XK KKK ; T5 Y7 ——»
IRREILRIILLRE] L~ =5 Vol
SRRRLRIILRR] = X5 viol—»
3% $4 | Vit —— |,
L — L R Ve e g S
: X6 N13 ——»
| o s
i 77 | JL Y14 — >
X7 [Y15 —>
Ti0] L Y8 f—
X10
T IL
X1
Actuator  Spring lock type T12| I L
Guard open interlock switch with solenoid IX12 | Y17
P T13| T L
OO S CO OO el
BRI P Y20
QLSRR Al L
5% (I S oy
K3 K4 BEES
[ = = ] X15
s7
X16
X17
S8
S9
~F
When not using When not detecting  When detecting the
When using IDEC’s SE4B light curtain for S1 and S2 the start switch the welding of start  welding of start
(auto start) switch (manual start) switch (control start)
S1 and S2: SE4B light curtain 24V DC 24V DC 24V DC
24V DC ovDC
$1: SE4B light curtain ST s b
Emitter Receiver ~ TEST/START switch EI
(external device) SafetyOne —{ X17
(white) TESTISTART Vs
: — V.- V—
(brown) 24V DC| ] %
(gray) OSSD1 12 R
(pink) OSSD2 T When connecting multiple When not using some
£ X1 [yo] emergency stop switches in series safety inputs
24V DC
O} o o o o
(brown) 24V DC vz V-; V-; V-; = L _;E?
. ; ; X4 AL
(blue) OV 3] P e L X1
. e T2
S2: SE4B light curtain T X2
Emitter Receiver TEST/START switch 73|
(external device) o o a } X3
i i
(white) TEST/START Y- w w w At -
(brown) 24V DC m i i X12 T : X4 -
> i i i T13 T5
(gray) OSSD1 % [ S i
(pink) OSSD2 Ig B
blue) OV Note:
Safety performance depends on the s
(brown) 24V DC _ J\ system configuration. Nz
T3 | JL
(blue) OV ] X13
o8 (09/01/07)
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* Logic 3 Time Chart

When using manual start input X16 When using control start input X17

Off-delay
Time

Off-delay

Power ON Safety Output ON Power ON Safety Output ON Time

Safety Input
(X0)

Safety Input
(X1)

Monitor Output
for X0, X1 (Y4)

Manual Start Input
(X16)

Safety Output
(Y0, Y1,Y2,Y3)

Safety Output Monitor
(Y12, Y13)

Solenoid Output
(Y17, Y20)

RUN Monitor
(Y16)

(Noﬂ"f«

I
'
'
I
I
i
'
'
I
'
'
L
I
I
I
I
|
I
I
I
'
'
'

I I
|
T
'
'
'
|
I
'
|
I
I
I
I
T
'
'
'
'
'
'
i

% {«¢— 0.1s maximum

—>

Note: When the input time difference at the dual channel solid state inputs

Initializing

[&—— 6s maximum

(Note) |

Jﬂ«

Safety Input
(X0)

Safety Input

(x1)

Monitor Output
for X0, X1 (Y4)

0.1s minimum

Manual Start Input
(X17)

'
I I
' '
' '
I I
| I

I
i I
' '
' I
I I
' I
' I
L L
I I
I I
I I
I I
| I

'
I I
I I
I I
' I
' I
' I
L L
I |
| I
T I
' I
' I
' I
| I
I I
' I
| |
I I

I
I I
I I
' '
' '
I I
I I
I I
I I
' '
i i
|

0.1s maximum |

Safety Output
(YO0, Y1, Y2, Y3)

Safety Output Monitor
(Y12, Y13)

Solenoid Output
(Y17, Y20)

RUN Monitor
(Y16)

—> @&—— 6s maximum

Initializing

(Safety inputs X2 to X13 are ON in this chart.)

(X0-X1 and X2-X3) is 0.1s or more, the input monitor error is detected.
When the input time difference at the dual channel direct opening inputs

(X4-X5, X6-X7, X12-X13) is 0.5s or more, the input monitor error is

detected.

(03107 707)
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Logic 4
Safety Input 1
(X0, X1)

Muting Input 1
(X2, X3)

Safety Input 2
(X4, X5)

Muting Input 2
(X6, X7)

Safety Input 3
(T10, X10, T11, X11)

Safety Input 4
(T12, X12, T13, X13)

Start Input 1
X16)

|

Start Input 2
X17)

External Device
Montor 1
(T14, X14)

External Device
Monitor 2
(T15, X15)

—K—IJ_ Dual Channel
_K [ Solid State

Safety Input
Muting

Muting Input

Muting Input

—K—IJ_ Dual Channel

w
=X
a
@
51
@

Safety Input
Muting

Muting Input

Muting Input

Dual Channel

Direct Oepning

I

Dual Channel

Direct Oepning

I

Single Channel Monitor

)

Single Channel MonitorH

Control
Start

External Device

EDM

=2Kk+1

Safety Output 1

YO
Hold 0s1 Hold
Y1
Self-hold ossb
function 3
_’{ Off-delay
Trigger EDM
Safety Output 2
Y2
Hold
] Y3
0OSSD
with
_[ Off-delay
EDM

Monitor

External Device
Monitor

* Monitor Output for

Safety Input

x
o

3 B
i

-

%

x
N

0

-

i

Safety Input 1 Monitor
Y4

Safety Input 2 Monitor
Y6

Safety Input 3 Monitor
Y10

* Monitor Output for

Safety Output

YO0,Y1

0OS1

Y2,Y3

OS1

Safety Output 1

Monitor
&

Safety Output 2

Monitor
&)

(Note 1)
Y12

(Note 1)
Y13

Note 1: Safety output 1 monitor and safety
ouput 2 monitor turn off

* Muting Lamp Output
(Note 2)

X

X

X

X

il

:&)—>Y1 7
@—>Y2O

Note 2: The muting lamp output is turned on when
the safety function of the safety input is

X11 ) - ] temporarily suppressed. Even if the muting
immediately independ of off-delay input is on, the muting lamp output is not
time. turned on when the muting watch time is

X12 Safety Input 4 Monitor exceeded or the corresponding safety input

(muting input 1: safety input 1) is off.
Y11
X13 —
* Monitor Output for Muting Input
jwmpun Monitor
Y5
=
Muting Input 2 Monitor
=
00701707
30 ( )
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* Logic 4 Wiring Example

When connecting two light curtains (PNP), four muting sensors (PNP), one emergency stop switch, and one interlock switch

S1, S4: Light curtain (PNP type)
S2, S8, S5, S6: Muting sensor (PNP type)
S7: Emergency stop switch
S8: Interlock switch
S9: Start switch
K1 to K4: Safety contactor
L1, L2: Muting lamp
M1, M2: Motor
24V DC SafetyOne oV DC
o v ] ]
S1
FE .
L _ e | T
0SSD1 [— X0 N
T1
YO K1
o ] [osspz (X1 L]
52 [vi]
T2
|
5 - X2 Y2
< T3 Y3 K4
EINiE %3] ]
S4
24V T4 Y4 |—p
0SSD1 [—{ x4 Y5 |——>
T5 Y6 f———»
+—{ oV %ﬁﬁ X5 Y7 p——
Y10 f——>
S5 T6 Y > |
i Xe Vol |10
= s6 Y13 f—>
T7 Y14 f—>
L%{~ X7 Y15 f——>
=
57 O Y16 [—>
! TI0 | I L
D A -y
i T11 | L
[ =~ ] X11
:58 2] - 7
} | X12 |
i T3 | T L
[ s V20
K1 K2 ] L
[ = = ] X14
S ——— T
X15
S9 —
X16
X17

Safety components used in this system
Emergecy stop switch:
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E

Interlock switch with solenoid (spring lock type): HS6E, HS5E, HS1E

Light curtain (PNP type): SE4B

Muting sensor (PNP type): SA1E

Muting lamp: HW1P-5Q7

Selector switch

Non-contact safety switch (2NO type): HS7A
Interlock switch: HS6B, HS5B

use

oy

T

When not using the start switch (auto start)

24V DC

ESE
%77

When not detecting the welding

of start switch (manual start)

24V DC

When detecting the welding
of start switch (control start)

24V DC

X6 |
-7

When connecting multiple
emergency stop switches in series

o
H

P —

Qo
%

Eiii

Note:

o o
e

o o
H_H

|

vt
o

x
o

prd

%

|

|

by
N

x
o

vl
@

x
=]

|

.

I

I
I

Safety performance depends on the system configuration.

When not using some safety inputs

24V DC

ol
o

x
o

3

EE

0001

x
=)

g
I

g
g

(Note)

ovDC

Note: In logic 4, wire disconnection or no-connection of the lamp connected to
the muting lamp output terminals (Y17, Y20) is detected. When not using the
muting function, connect resistors to these terminals. When resistors are not
connected, the SafetyOne detects errors and locks out the circuit.

(03107 707)

IDEC
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* Logic 4 Time Chart
When using manual start input X16

Muting Start  Muting End Muting Start Muting End
Safety ! | Safety Output i
Power ON OutputON |~ (Note3) Off-delay | ON (Note 2)
| 1 ., Time 1 | ;
S N ] Note 1: When the muting input is turned on

Safety Input while the safety input is off, muting

bo___

|
|
|
|
|
|
T
1
1
1
1
I
|
I
I
1
1
1
|
i

(X0) 1 1 1 | ! function does not become effective
! I~ 4— (Note 3) ™ [*Note 3) | ! 3 and safety output is not turned on.
| | }’ 1 7;_1‘ (Note 3) | i | T Note 2: When the muting input is turned on
Safety Input | P | b | Pl ! while the safety input is on, the muting
(X1) | P l ! l ; i 1 ! fuction becomes effective and the
| ] ] —»{ [ " (Note 1) ! ' ! safety output is turned on when start
! : ! || (Note4) ! | input is turned on
Muting Input ! ! g ! ! ) o
(X2) | | | H | i Note 3: When the input time difference at the
! ! —r — ! " dual channel solid state inputs (X0-X1,
) | | (Note 4) " [ | i (Note?) ] X4-X5) is 0.1s or more, the input
Muting Input | b | | | monitor error is detected.
(X3) | | R | | l When the input time difference at the
) | | | : [ | | | ! dual channel direct opening inputs
Monitor Output 3 3 3 ! ! 3 | i ! (X10-X11, X12-X13) is 0.5s or more,
for X0, X1 (Y4) ! ! ! ! i ! i ! i the input monitor error is detected.
* * - 1 — ' * ' T Note 4: When the input time difference at the
. ! ! ! ! ! T muting inputs (X2-X3, X6-X7) is 3s or
Muting Lamp Output ! | | | | | more, the input monitor error is
(Y17,Y20) __| ; ; ; ; h detected.
| | —» | «—0.1s minimum | | —> —
Manual Start Input ! ! | b ! ! : 0-1s minimum
o ] . ]
! ! —»‘ [¢—L 0.1s maximum ; ! i 4‘—>: | ——01s m‘aximum
Safety Output | | ! o | i
(YO, Y1,Y2,Y3) | ! ! Do | :
Safety Output Monitor | | ! ! | 3 !
vievie) | : : 1 1 ;
RUN Monitor ! o ] : N !
(Y16) | i ! L i | | !
—> ¢—— 6s maximum
Initializing (Safety inputs X4, X5, X10 to X13 are ON, and muting inputs X6 and X7 are off in this chart.)

When using control start input X17

Muting Start ~ Muting End Muting Start Muting End
Safety ' : | Safety Output i
Power ON Output ON (Note 3)  Off-delay ! ON (Note 2)

— A
< !, Time

Note 1: When the muting input is turned on
while the safety input is off, muting

Safety Input |
i function does not become effective

(X0)

— 47(N:ote; 3) 7_7 <— (Note 3) i
- i

(Note 1) Ii

(Note 1) i

and safety output is not turned on.

— ————— Note 2: When the muting input is turned on
while the safety input is on, the muting
fuction becomes effective and the
safety output is turned on when start
input is turned on.

Note 3: When the input time difference at the
dual channel solid state inputs (X0-X1,
X4-X5) is 0.1s or more, the input
monitor error is detected.

Safety Input
(X1)

I T
i

I 1

| [

| o
|

| |

L o

—>] f (Note 4)
Muting Input
(X2)

(Note 4) —»

Muting Input

|
(X3) i When the input time difference at the
i | ' 1 dual channel direct opening inputs
Monitor Outout ! ! | (X10-X11, X12-X13) is 0.5s or more,
fo?r)](lo?rx1u($:) 3 3 i the input monitor error is detected.

Note 4: When the input time difference at the

7 muting inputs (X2-X3, X6-X7) is 3s or
Muting Lamp Output i more, the input monitor error is

(Y17, Y20)

detected.

| j
(¢——+0.1s minimum 4‘—>‘ (€= 0.1s minimum

Manual Start Input !
(X17)

i : i
i | i
I 1 I
I | I
I i I
I | I
1 | ’
—»‘ ¢——0.1s maximym

|

i

i

i

i

|

|

I

I

i

I

|

I

i

I

I

I

i

s

—» <+—0.1s maximum

Safety Output
(Y0, Y1,Y2,Y3)

Safety Output Monitor
(Y12,Y13)

RUN Monitor
(Yie) !

—> <¢——6s maximum
Initializing (Safety inputs X4, X5, X10 to X13 are ON, and muting inputs X6 and X7 are off in this chart.)

32 {0001707)
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Logic 5

Safety Input 1 :"F Dual Channel
(TO, X0, T1, X1) ~[” Dependent

Safety Input 2
(T2, X2, T3, X3)

Safety Input 3

(T4, X4, T5,X5) |~ Dependent

*I:. Dual Channel
\4' Dependent

:"[ Dual Channel

Safety Output 1

Safety Input 4
(Te, X6, T7, X7)

'{: Dual Channel

Safety Input 5
\|' Dependent

(T10, X10, T11, X11)

:"[ Dual Channel

Safety Input 6
\[' Dependent

(T12, X12, T13, X13)

:‘F Dual Channel &
~{" Dependent Self-hold

Hold

function

Trigger

StartInput 1 | gjngie Channel Monitor
(X16)

Start Input 2 Single Channel Monitor
(X17)

Control
Start

\

External Device

YO
051 Hold
OSSD Y1
with
Off-delay
_/\_[
EDM
Safety Output 2
Y2
Hold
B Y3
OSSD
with
I: Off-delay
EDM

Monitor 1 (T14, X14)

External Device
Moniror

External Device

External Device
Moniror

Monitor 2 (T15, X15)

* Monitor Output for
Safety Input

Safety Input 1 Monitor
& Y4
Safety Input 2 Monitor
& Y5
Safety Input 3 Monitor
& Y6
S
S
S

x
o

x

X
N

x
w

x
N

x
(]

x
4

plaph el

afety Input 4 Monitor
& Y7

0 afety Input 5 Monitor
Y10

=

-
-

* Monitor Output for

Safety Output
Safety Output 1
Y0,Y1 Monitor (Note 1)
& Y12
ost +—
Safety Ouput 2
Y2,Y3 Monitor (Note 1)
& Y13
OSH1 —

Note 1: Safety output 1 monitor and safety
output 2 monitor turn off
immediately independ of off-delay
time.

* Solenoid Output
(Note 2)

[ Yoyt =9

& Y17
K
v2ys [0

& Y20
&

Note 2:

In Run status, the solenoid output turns on
when the safety output is off and one or
more corresponding safety inputs are off.
When all corresponding safety inputs are on,
the solenoid output is turned off even when
the start input is off.

X12 afety Input 6 Monitor
& Y11
X13 -
(O8T0T707)
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* Logic 5 Wiring Example
When connecting two emergency stop switches, two interlock switches, and two interlock switches with solenoid (spring

lock type)
S1,S2: Emergency stop switch
S3, S4:  Interlock switch
S5, S6: Interlock switch with solenoid (spring lock type)
S7: Start switch
K1 to K4: Safety contactor
M1, M2: Motor 24vbC SafetyOne ovbe
S8, S9:  Solenoid control switch
(Pressing the solenoid control switches after closing v Vo
the guard door, contacts 41-42 and 51-52 of S5 and Ve ] [v-]
S6 turn on, allowing the SafetyOne to restart.) s1 & FE T
H Mo | L =
Safety components used in this system : f %0 |
Emergecy stop switch: T | T L Yo K1 1—
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E X1 | [: [k
Interlock switch with solenoid (spring lock type): HS6E S2 QH Nz .
Non-contact safety switch (2NO): HS7A S T2 | JL
Interlock switch: HS6B, HS5B i X2 [z 1
Spring lock type ~ —
Actuator interlock switch with solenoid s3 & Y3 y
~— oo L L
TSSOSO : X4 V4 |
PRI IR K ] ]
S gaetatesesesasetetesese! : 5L [
5 L
go:o sS4 Y7
(X ‘ T6 |- [Y10
RN . — .
29:9.0:959:9.9:9.0.9.9.0.9:9, i Y12 |
LKL s ¥ us e PLC
—~ Y14
Ti0 | T L Y15
X10 Y16
T11 | T L ]
X11
Spring lock type L
Actuator interlock switch with solenoid ‘ Ti2] L
~e— Guard open [ % I Y17
s T — ¥ i3]
B RIIRII | X18 ]
s - R
RISRIRRHIRAXRAKA T4 L [Y20
Rotetotetotetoteteteteteteds ® I
Rotetetoteteteletetetetete% ks  Ka | X14 |
SRR 15 | L
ototetetotetetototetetotete! 2 ‘*’g [~ =~ ]
aotetesatetete % tetotete% " X1
REELRRRRRRRKS Ao s7 .
16
X17
S9
~F

When not using the start switch

(auto start)
24V DC

X16
X17

When connecting multiple
emergency stop switches in series

o o o
G I

of start switch (manual start)

24V DC

TO
X0

Fihiﬁiﬁ

T

o
|G I

X1

T12

[_ix‘_ix‘_iﬁ

X12
T13
X13

Note:

I
I

Iy
Iy

Safety performance depends on the system configuration.

When not using some safety inputs

When not detecting the welding

When detecting the welding
of start switch (control start)

24V DC

]
]

TO
X0
T
X1

T12
X12
T13
X13

Iy
Iy

I
I

i —

Fuse

34
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When using control start input X17

Safetys)ne FS1ASafety Controller

When using manual start input X16

* Logic 5 Time Chart

Time

Safety Output Off-delay

ON

(X1)

Safety Input

z
[e]
=
O
S
o
a
.nulvm,
mV(A\
2
2
©
»n
e
= O
SE
o E
F=
(]
-
3
o
£
3
(@]
> | .
Sz
o< |
n O
o)
o
Ev | |1
=z
[o R
=
o
g
o m.m
mV(A\
2>
Q2
©
(%2}

(X1)

Safety Input

=~ - = = - .
= 3~ >3m o m 30 (SR
o a o> = o =©
£ £X 57 s> 5= cT
(ol = oy - S - <
o X s o> =o o S
2o » kbl 5> i} Z
c X - "> o~ c 2
S5 S Ao 3 2 =

o
= S z > %)
= 3
©
7]
m \\\\\\\\\\\\\\\\\\\\\ T \\\\\\\\\\
3
E E
£ S
€ %
] £
- e
= 2
ﬁ S
5% 5c 5o S®™ 5o So
o> or o> = ad =0
= £x 57, 5> 5> ST
oc == oy - O [
o X s 2> =o o S
2g » o 5> S £
c X — 5> s c -]
Ss ] Ag 3 2 .
o
= S z > »
= °
©
7]

-

35

6s maximum
(Safety inputs X2 to X13 are ON in this chart.)

Initializing

IDEC

6s maximum

Initializing

3

Note: The detection time of input monitor error is infinite.
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Safetys)ne Fs1A Safety Controller

Logic 6
Safety Input 2 | ~if- B:slegg::{] o & Hold
(T2, X2, T3, X3) — = Self-hold[—
function

Mode —| i
Selector Teach Mode Trigger

Safety Input 1 . Switch

(T, X0, X1) Auto Mode

Safety Input 3 Dual Channel ] )
(T4, X4?/T5, X5) :EED:::ct O;grr:ieng & Hold
1 Self-hold— L] Safety Output 1
function YO
Safety Input 4 Dual Channel 0s1}—{ Hold
(T6, X6, T7, X7) quiL::ct O;a)gll::ieng —[ Trigger | é 0SSD Y1
with
A Off-del
Safety Input 5 Dual Channel { =
(T10, X10, T11, X11) :EEDirect Opening |_ EDM
& - Hold
Safety Output 2
SafEty InpUt 6 Dual Channel - Self-hold y pY2
(T12, X12, T13, X13) :IE Direct Opening function L Igc;I:D -
—[ Trigger with
Start In(r))(u1t61) Single Channel Monitor _[ Off-delay
EDM
Start I?)?;J;)z [Single Channel MO”HOH gg;:roq_
External Device E |
Monitor 1 D)ét\?i;nea
(T14, X14) Monitor
External Device External
Monitor 2 Device
(T1 5, X15) - Monitor
* Monitor Output for * Monitor Output for * Solenoid Output
Safety Input (Note 1) Safety Output (Note 2)

Safety Input 1 Monitor

> Safety Output 1 Monitor
Y4 Y0,Y1 (Note 2) YO0,Y1

o

>
c
S
)
=
o
<3
o
=
5
=1
(0]
&L

when the safety output is off and one or
more corresponding safety inputs are off.
When all corresponding safety inputs
except safety input 2) are on, the solenoid
output is turned off even when the start
input is off.

x
o~

0 Safety Input 5 Monitor

Y10

—

& Y12 & Y17
2 Safety Input 2 Monitor os1 — T & -
& =
3 — Y2.Y3 Safety Output 2 Monitor
’ & Y13(Note 2) -—CYZ,YB
4 Safety Input 3 Monitor _ Y20
T@—»Ys 2\ &
5 &
. Note 2: Safety output 1 monitor and safety
& Safety Inggt 4 Monitor output 2 monitor turn off %ote 3: g
immediately independ of off-delay uto mode
7 — time. In Run state, the solenoid output turns on

-~
-

x
N

SIAEERlele

2 Safety Input 6 Monitor

Y11

@H
<
o
=<
O
=<
~

X1 [ vox1_|
Note 1: Safety output 1 monitor is turned off
when safety input 1 is set to auto mode. Y2Ys O Y20
Note 4:
Teach mode

In Run state, the solenoid output turns on
when the safety output is off.

(09/01/07)
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Safetys)ne Fs1ASafety Controller

* Logic 6 Wiring Example

When connecting an enabling switch (2-contact), a selector switch, two emergency stop switches, and two interlock switches
with solenoid (spring lock type)

S1: Selector switch
S2: Enabling switch
S3, S4: Interlock switch with solenoid (spring lock type)
S5, S6: Emergency stop switch
S7,S8: Start switch
K1 to K4: Safety contactor
M1, M2: Motor
89, §10: Solenoid control switch 24V DC SafetyOne ovDC
(Pressing the solenoid control switch after closing the
guard door, contacts 41-42 and 51-52 of S3 and S4 turn
on, allowing the SafetyOne to restart.) V+ V— —
Fuse
Actuator Spring-lock type FE
Guard open interlock switch with solenoid Mo oL L
X0
S
RSRRRRAILRIRAKKS T Yo
KISICICICIKICIK KRR RKIKKL I
020000200000 00009 X3
KKK KKK KKK KK
PESCRIRKIKRKE ]
— 7]
l I
X2 ]| v2
x| =[]
X3 %3]
T4 | L
X4 Y4 |—
T5 |1 Y5 f—>
X5 Y6 ——>
Y7 f—>
Actuator  Spring-lock type T6 | IL Y10 f——
Guard interlock switch with solenoid X6 Y11 b——> T
~—— Guard open 77 | L Yi2 —» Pic
PRI RILRIIRI X7 Y13 }b——>
RSSLILILEK ss Vial—»
PSSRESRILRLRKS P —
5 L L
j X10 Y16 fb—»>
i L
Sﬁ X11
S6 7
r [Fiz] L
C O b
i T3 | L iz
L s
K1 K2 T2 ] L Y20
I oy
K3 K4 REAELS
Safety components used in this system mm

Emergecy stop switch:

XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E
Interlock switch with solenoid (spring lock type): HS6E
Selector switch

Enabling switch: HE1B, HE2B, HE3B, HE5B, HE1G
Non-contact safety switch (2NO type): HS7A

Interlock switch: HS6B, HS5B

9]
J
oy o
~N|o

S10

When not using the start switch
in teach mode (auto start)

When connecting multiple
emergency stop switches in series

When not using some safety inputs

24V DC e = "
2] L T4
’—W_X‘t [: X4
T5 I T5 Ju
X16 ~ N N 2]
———{x17 1X5 | X5
S8 ]
o o o i 1
. L
: : : X12 T12
i ; ; Tz | L [ e
When not detecting the welding of X13 - T3 | I L
start switch in teach mode X13
(manual start) Note:

24V DC

Safety performance depends on the system configuration.

IDEC
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Safetys)ne Fs1A Safety Controller

* Logic 6 Time Chart

Auto Mode

Teach Mode

Off-delay
Time

Safety Output

¢—— 6s max.

Power ON

Mode Select Input
(X1)

Monitor Output

for X0, X1 (Y4)
Safety Input

(X2, X3)

Safety Input

(X4)

Safety Input
Monitor Output for
X4, X5 (Y6)
Control Start Input
(X17)

Safety Output
(YO, Y1, Y2, Y3)
Safety Output Monitor
(Y12, Y13)

(Y17, Y20)

Solenoid Output

Initializing

—

RUN Monitor
(Y16)

(Safety inputs X6 to X13 are on in this chart.)

Safety Output

Off-delay
Time
—

Safety Output

ON
o

Off-delay
Time
>

e 1)
0.1s min

Safety Output

Power ON

(X0)
(X1)
(X16)
(X17)

Mode Select Input
Mode Select Input
Monitor Output

for X0, X1 (Y4)
Safety Input (X2)
Safety Input (X3)
Monitor Output

for X2, X3 (Y5)
Safety Input

(X10, X11)
Monitor Output for
X10, X11 (Y10)
Manual Start Input
Control Start Input

Safety Output
(YO0, Y1,Y2,Y3)

Note: When the input time difference is 0.5s or more,

input monitor error is detected.

fe—— 6s max.

Safety Output
Monitor

(Y12, Y13)
Solenoid Output
(Y17, Y20)

RUN Monitor

(Y16)

(Safety inputs X4 to X7, X12, and X13 are on in this chart.)

Initializing

When the input time difference at the dual channel direct opening inputs (X4-X5, X6-X7, X10-X11,

and X12-13) is 0.5s or more, input monitor error is detected.
Note 2: The above chart shows an example when the control start input (X17) is turned on before turning

The detection time of input monitor error is infinite at dual channel dependent inputs (X2-X3).

Note 1:

on the manual start input (X16).

(09/01/07)
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Safetys)ne FS1ASafety Controller

Logic 7

Safety Input 1

Self-hold Circuit 1

Dual Channel
Direct Opening

(TO, X0, T1, X1)

Safety Input 2

E'_ Hold |-

Self-hold
function

Dual Channel
Direct Opening
Dual Channel
Direct Opening
Dual Channel
Direct Opening
Dual Channel
Direct Opening

(T2, X2, T3, X3)

Safety Input 3
(T4, X4, T5, X5)

Safety Input 4
(Te, X6, T7, X7)

Safety Input 5
T10, X10, T11, X11)

—

[ Trigger

Self-hold Circuit 2

Hold [+
Self-hold
function

—[ Trigger

Self-hold Circuit 3

j@_ Hold

Start 'n(F)’(l;t;) [Single Channel MonitorHControl gtoar::m']— Self-hold
fur.10t|0n

stert Ing(Lflt‘?,z) Single Channel Monitor \ Trgger

Start "‘(’;(L:t; [Single Channel MonitorH gg::’m

Start 0Lt [ g crrat e (ool Sorto

External Device

Safety Output 1

& o8t Hold Yo
_ 0SSD \Y
with
I: Off-delay
EDM
Safety Output 2
- Hold Y2
& 0SSD :YB
with
Off-delay
ml EDM

i External
(-I'Eq?‘r’“)t&r;) Device Monitor
External Device
Monitor 2

External
Device Monitor

(T15, X15)

* Monitor Output for
Safety Input

Safety Input 1 Monitor
Y4

XX
{?

Safety Input 2 Monitor
Y5

X1 | X
ﬁ.j

Safety Input 3 Monitor
Y6

x

Safety Input 4 Monitor
Y7

x

N|of || |[&~] || ]|N o

T

* Monitor Output for
Safety Output

Y0.Y1 Safety Output 1 Monitor

} (Note 1)
& Y12

0S1 _—

Y2,Y3

Safety Output 2 Monitor
& (Note 1)
Y13
081 _

Note 1: Safety output 1 monitor and safety
output 2 monitor turn off
immediately independ of off-delay
time.

F

:

* Solenoid Output (Note 2)

YO0,Y1

j

& Y17

S1
S2

:

Y2,Y3

& Y20

S1

e
k?

S3

Note 2:

In Run state, the solenoid output turns on
when the safety output is off and one or
more corresponding safety inputs are off.
When all corresponding safety inputs are on,
the solenoid output is turned off even when

X10 Safety Input 5 Monitor the start input is off.
& Y10
X11 -
(G870T707)
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Safetys)ne Fs1A Safety Controller

* Logic 7 Wiring Example

When connecting three emergency stop switches and two interlock switches with solenoid (spring lock type)

S1, S2, S4: Emergency stop switch

S3, S5:

S6, S7, S8: Start switch

K1 to K4: Safety contactor

M1, M2: Motor

S9, S10 Solenoid control switch

Interlock switch with solenoid (spring lock type)

(Pressing the solenoid control switches after closing 24v DC SafetyOne ovDC
the guard door, contacts 41-42 and 51-52 of S3 and
S5 turn on, allowing the SafetyOne to restart.)
V+ V— 3
=
Actuator  Spring lock type 31 o :FE use
interlock switch with solenoid H o] 1
~— Guardopen L =
: X0
Setetetotetetetetetetetotete! ~ AN Yo
[930:0.9.0:0:0.9.9.0:9990:9
PRKISICIKIK KK KKK KK] X1
KSRGS IK KK KK KKK ) —
PLKICICICIK KK XK KKK X T
930,09 0:059.0.0.0.9.9:0:% S2
Rodeletetotetetetoteteteteds & = Y1
O e e Sete e tetetetesetetes! ‘ T2 | L
KIS IK XK KKK KKK ; < |
PLIC ISR IK XK KKK K i
O30S0 00020 9 0200009 : X2
PR SRIIRRIRRKS | 12| v2
oo e setesesssasetetetess : T |1
RRRLRLRLRLRKES * G
5 N ey
T2 |1
X4 —
s L Y4 |—p
%5 | Y5 f—>
sa & | Y6 [—>
Actuator  Spring lock type ) H e L Y7 f——»
Guard open interlock switch with solenoid :‘; 61 Y10 b—>»
3 7] R To
PRSI X7 ] Y12 F—> Ipic
PSR REIKIRKEIEK KK — Y13 F——>
BRI
] o] L Y14 |—>
(s bo%e! X10 Y15 | >
KKK 12" |
R RRARKA T L 18]
R RRRIIHRRRRKN Tt
RIS | X11 |
S6 T12
X12
T13 Y17
X13
e 3 R
X14
K3  Ka EAAE
Safety components used in this system [ ~F | 15 | TL
Emergecy stop switch: 1X15 |
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E S7
Interlock switch with solenoid (spring lock type): HS6E S8 16
Non-contact safety switch (2NO type): HS7A - X17
Interlock switch: HS6B, HS5B
s10
~F

When not using the start switch
for the start input of partial stop

(auto start)

24V DC
S6

—————{x12

When connecting multiple

When not detecting the welding of

start switch for partial stop (manual start)

24V DC
S6

—— _—{Xxi12
s7

————{xi13

x| |%
[=2]

x
N

emergency stop switches in series

When detecting the welding of
start switch for partial stop (control start)

24V DC
S6

——{x12]
N BSER
o 1% ]
——x7]

When not using some safety inputs

o 0 O
: : : To | JL
:W W W To |- [ X0
i : : X0 |
W T1 JL [: X1
X1
o o o 3
T — o]
3 3 3 T10 X10
f f f X10 Note: T11 | S L
EIH| Safety performance depends X11
~+ ~+ ~+ —— on the system configuration.
X11
40
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Safetys)ne FS1ASafety Controller

* Logic 7 Time Chart

When not detecting the welding of start switch on partial stop (manual start input X13 is used)

Safet:
Power ON Safet Outpli/t 20N Off-delay Off-delay Safety Output ~ Off-delay Safety Output
‘ ‘ Outpit 1 ON | Time T AllON., Time AllON
! ! \ ! | | | | (Note 1)4>J I ' |
Safety Input (X0) | 3 | o 1 : : ; 3 :
: b s pe—Notel) } 1 L : : ! b :
sty iput o) L [T s s
Monitor Output ! ! | T — ‘ ‘ ! "7
for X0, X1 (Y4) ; ; I L : : ; :
! ! e ! : : S :
Safety Input (X2) ! i 1 1 Lo o[ ! L :
! DoMNotet) = e L L b ! ! ! L !
Safety Input (X3) 1 1 ; Lo 1 1 1 | 1 1 L 1
Monitor Output 1 1 ——— | | | T : — :
for X2, X3 (Y5) | ! 1 P o ! P !
Safety Input (X6, X7) | ! N : [ : T :
Monitor Output ! ! = ! ! i ! ! ! ! : !
for X6, X7 (Y6) : : i I : L[ : L :
Control Start Input ! ! ~0.1sto5s | roo ! | | b F0.15t0 5
(x12) : 1 ﬁ oo Lo : : : P :
Manual Start Input ! ! O.fsmin—s] | «0dsmin. | ! ! ! fodsmin. T~ [*0tsmax.
(x13) : : I:l : L : : : L :
T T Ofsmax.—»| (<=— = | j ! 0.1smax.—>| [*— i : | i
Safety C(J\l(J tpl¢11 i | (Note 2) IZT'—'—‘ | | *'—| ! ,7
Safety Output ; ; - ' ; ; ' |
Monitor (Y12) ! ! L ! ! ! ! .
Solenoid Output ! | N — : ! |—| !
(Y17) : Lo ! ! ! ! !
Safety Output 2 ! ! 0.1s max. —>=— | 3 3 | | 3 L 1
¥2,v3) | o L | ! 1
Safety Output ! ! L : : | ! ‘ | ! | |
Monitor (Y13) ' ' ! j | , ) !
Soleonid Output (Y20) ! 0o oo |:| ! ! |:| |
Run Monitor (Y16) } IR P ! ! ! ! !
ahnmanzing [+—6s max. (X4, X5, X10, and X11 are on in this chart.)

Note 1: When the input time difference at the dual channel safety inputs is 0.5s or more, input monitor error is detected.
Note 2: When the control start input (X12) is turned on before turning on the manual start input (X13).

When detecting the welding of start switch on partial stop (control start input X16 and X17 used)

Safety Input (X0)

Safety
Safety ~ Output 2 ON Off-delay
Output 1 ON Time

Off-delay
Ti

Safety
Safety  Output 2 Off-delay Safety Output
Output1 ON ' | Time All ON
ON_(Note 1) wi" =— |

Safety Input (X1)

— <—(Note 1)

Monitor Output
for X0, X1 (Y4)

%

Safety Input (X2)

Safety Input (X3)

Monitor Output
for X2, X3 (Y5)

Safety Input (X6, X7)

Monitor Output
for X6, X7 (Y7)

T
I
T
'
I
T
I
I
'
I
T
T
'
|
|
'
L
|
'
'

Control Start Input

T
T
I
I
’_”—F‘OJS to 5s

Control Start Input
(X16)

4'\ [+—0.1s max.
I

Control Start Input
(X17)

Safety Output 1
(YO, Y1

Safety Output
Monitor (Y12)

Solenoid Output
(Y17)

Safety Output 2
(Y2,Y3)

Safety Output
Monitor (Y13)

Soleonid Output (Y20)

xi2) |

Run Monitor (Y16)

Initializing

[<+— 6s max.

(X4, X5, X10, amd X11 are on in this chart.)

Note 1: When the input time difference at the dual channel safety inputs is 0.5s or more, input monitor error is detected.
Note 2: When the control start input (X12) is turned on before turning on the manual start input (X16).

(G570T707)
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Safetys)ne Fs1A Safety Controller

Logic 8

Safety Input 1

Self-hold Circuit 1

Dual Channel
Direct Opening
Dual Channel
Direct Opening
Dual Channel
Direct Opening
Dual Channel
Direct Opening
EE Dual Channel
Direct Opening

(TO, X0, T1, X1)

Safety Input 2
(T2, X2, T3, X3)

Safety Input 3
(T4, X4, T5, X5)

Safety Input 4
(T6, X6, T7, X7)

Safety Input 5
T10, X10, T11, X11)

El_ Hold
Self-hold
function

& I: Trigger
Self-hold Circuit
Hold

Self-hold
function

—

Self-hold Circuit 3

Trigger

@ Hold

Safety Output 1

Start Input 1 Single Channel Control
(X12) [ Monitor Control] gyar Self-hold
function
Start Input 2 Single Channel \ Trigger
(X13) Monitor
Start Input 3 Sin
gle Channel Control
(X16) |: Monitor Control Start
Start Input 4 Single Channel Control
(X17) [ Monitor HC"”“' Start
External Device External
Montor 1 ||EDM Device
(T1 4, X1 4) Monitor
External Device External
Monitor 2 | |EDM Device
(T15, X15) Monitor

* Monitor Output for
Safety Input

Safety Input 1 Monitor

x

Y4

x

Bl alh el
{?

Q?

Safety Input 2 Monitor

x

Y5

Q?

x

Safety Input 3 Monitor

Y6

x

Safety Input 4 Monitor

x

Y7

{?

x

* Monitor Output for
Safety Output

Safety Output 1

Monitor (Note 1)
& Y12
(o &

Y2,Y3

Safety Ouput 2

Monitor (Note 1)
& Y13

Note 1: Safety output 1 monitor and safety
output 2 monitor turn off
immediately independ of off-delay
time.

F

082

S

Hold YO
0sSD E:W
with
Off-delay
EDM
Safety Output 2
Y2
& 0s2 Hold 3
I 0sSD
with
_[ Off-delay
EDM
* Solenoid Output (Note 2)
& v
&
&
0
& v
&

Note 2: In Run status, the solenoid output turns on
when the safety output is off and one or

Safety Input 5 Monitor more corresponding safety inputs are off.
X10 When all corresponding safety inputs are
& Y10 on, the solenoid output is turned off even
X11 —_— when the start input is off.
42

IDEC

(09/01/07)



Safetys)ne Fs1ASafety Controller

* Logic 8 Wiring Example

When wiring three emergency stop switches and two interlock switches with solenoid (spring lock type)

S1, S2, S4: Emergency stop switch
S3, S5:
S6, S7, S8:
K1 to K4:
M1, M2:
S9, S10:

Start switch

Safety contactor

Motor

Solenoid control switch

(Pressing the solenoid control switches after closing
the guard door, contacts 41-42 and 51-52 of S3 and
S5 turn on, allowing the SafetyOne to restart.)

Actuator

Spring lock type St
interlock switch with solenoid

Interlock switch with solenoid (spring lock type)

24V DC

SafetyOne

-«—— Guard open

b}

%

ol
%

CHRHKIIKIKIKAK KKK K
3000 009 0:9.9:9
SRR

<5
QR

535
25253585
XXX
QR
a9 0%

::

3:

X

2R
::::’:‘“’
LK

£
£

L

XX XX

Actuator

Spring lock type
interlock switch with solenoid

S4

<D

~«—— Guard open

%

7%
R
o

,v
X
S
S

TRRLIIIILLLK
SRLRRIIES
$RLRRRS

X

"
35
35

RoSe%e:

KRS
35
35
%

TS
3K
KK
RS

KK
KKK

2585
25585

ool

ILRKR

25585
2585
KK
SRRL
bl
XS
RS
KR
RS
e
e

7

0
<%

%
S

2%
2525358585858
26%%6%6%6%% %% % %Y

(3
RS
0%t
oges

K

X

Safety components used in this system
Emergecy stop switch:

XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E
Interlock switch with solenoid (spring lock type): HS6E
Non-contact safety switch (2NO type): HS7A

Interlock switch: HS6B, HS5B

When not using the start switch
for partial stop (auto start)

24V DC
S6
—————{X12
X13
X16
X17

When connecting multiple
emergency stop switches in series

S6

K1

K3

S7

K2

S8

X17

ovDC

Fuse

> b
Al

Y

o

PP

°oP

H HEAH

°oP
|

> b
|

|

Y17

|

I

Y20

w}—«

To
PLC

PP

S10

When not detecting the welding of

start switch in partial stop (manual start)

24V DC
S6
—————X12
S7
———{X13
X16
X17

When not using some safety inputs

When detecting the welding of
start switch in partial stop (control start)

24V DC s6
——————{X12
s7 X13
cJSB% X16
—————{x17

o o o
HEE ma i
: : j X0 X0
W T1 I T1 JL
X1 L] X1
o o o |
[—\Vi—\ﬁ—j\{ﬁ Ti0 | T L Ti0 | L
A L X0 | Note: [ o
1 i 1 il ote: gl
[ Y T Safety performance depends ] LAk}
X11 on the system configuration. X11
(G570T707)
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Safetys)ne Fs1A Safety Controller

* Logic 8 Time Chart

When not detecting the welding of start switch on partial stop (manual start input X13 is used)

Safety Ouput 1 fr gelay ~ Safety Output  Off-delay ~ Safety Output  Off-delay Safety
Power ON ON (Note 1) ! Time . AION Time ~_, AION Time Ouput 2 ON

Safety Input (X0)

Safety Input (X1)

I

Monitor Output for X0, X1 (Y4)

Safety Input (X2) ==

Safety Input (X3)

(Note 1) — [~
Monitor Output for X2, X3 (Y5) |

L

(Note1)4’|vj‘*i

Safety Input (X6)

Safety Input (X7) ]

I:I A’WOJS to 58

I:I <+ 0.1s min.

0.1s max.—| r: | 0.1s max.—> [+
(Note 2) ! AT

Control Start Input (X12)

'

Manual Start Input (X13) 04‘15 min.

—»{ =—0.1s max.

'
‘f
=}
@
3
&

=

Safety Output 1 (YO, Y1)

RSN S S (U U (N S N N N S

|

Safety Output Monitor (Y12)

Solenoid Output (Y17)

Safety Output 2 (Y2, Y3)

Safety Output Monitor (Y13)

Solenoid Output (Y20)

Monitor Output for X6, X7 (Y7) |

Run Monitor (Y16)

AJInitializing 65 max. (Safety inputs X4, X5, X10, and X11 are on in this chart.)

Note 1: When the input time difference at the dual channel safety input is 0.5s or more, input monitor error is detected.
Note 2: When the control start input (X12) is turned on before turning on the manual start input (X13).

When detecting the welding of start switch on partial stop (control start inputs X16 and X17 are used)

Control Start Input (X17)

—
ﬁas to 5s

Safety Output 1 (YO, Y1)

Safety Output Monitor (Y12)

Solenoid Output (Y20)
Run Monitor (Y16)

Solenoid Output (Y17) ! ! | D ! ! 44: !Es max.
| 0.1s max.;—>| D J p : T
Safety Output 2 (Y2, Y3) ! ! l I ! | | ! | | !
Safety Output Monitor (Y13) ; ; i ! | l:\ i
7

Safety
Safety OUPUt2ON Off-delay ~ Safety Output Off-delay 20l OUIPUL o4 g1y Safety
afety L Tqime . AION Time AIION | Time Ouput 2 ON
Power ON , Ouput 1,0N (Note 1) re—s—1"2p \ -—me ' -—me pul
1 1 R = ‘ ‘ ‘ P ‘ ‘
Safety Input (X0) | 3 I | VL | | L : :
! | _—Notef) 1 | ! : : : T : :
Safety Input (X1) | | ! 0 ! | | | 0 0 0 ! 0 i i
Monitor Output for X0, X1 (Y4) ; ; T ! N Lo
! ! . ] L i i — <= ! ] i i i
Safety Input (X2) ! ! | : : T : : | 1 (Note 1), | — ; ;
Safety Input (X3) } ! (NOTGA&L’F 3 3 i 3 3 | 3 | : 3 3 3
Monitor Output for X2, X3 (Y5) | | | i i T i i I | | ! i | |
Safety Input (X6) 3 — 3 ; ; — - Note 1 |
: : g B T ——— : : : : — : ‘
Safety Input (X7) ! ! (Note 1) ; ! T T ! 1 : : ; | | ’—%
Monitor Output for X6, X7 (Y7) | ! | ————— i } } } : | ! l——
i i — 0.1s'to 5s! L i 0.1s to 5s i i | : B
Control Start Input (X12) | | I:I W . I v ' ' ' ' ! ! ! !
‘ : ~0.1sto5s| | r —= =—0.1s max. T <—:LO.1s;to 5s ; ;
Control Start Input (X16) ! ! I:I ! ! Do ! - | | ! | | |
1 1 5t05s | ¢ " FodAsmax. | !

|nmalizingk65 max. (Safety inputs X4, X5, X10, and X11 are on in this chart.)

Note 1: When the input time difference at the dual channel safety input is 0.5s or more, input monitor error is detected.
Note 2: When the control start input (X12) is turned on before turning on the manual start input (X16).
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Logic Functions

Type

Function

Symbol

Description

Input Function

Dual channel
direct opening input

Dual Channel
Direct Opening

For connecting safety components with dual channel
direct opening action mechanism, such as emergency
stop switches and interlock switches.

Dual channel
dependent input

=]
c
1=
o
=
o
=
=1
o

o
@
°
@
>
a
@
2

For connecting safety components with dual chan-
nel dependent action mechanism, such as enabling
switches.

For connecting safety components with dual channel

Dual channel —+ Dual Channel i i
i NO/NC mechanism, such as non-contact interlock
NO/NC Input Nome switches.
For connecting safety components with dual channel
E(;Jl%l g?aigr;r?:mt E% S o solid state output (PNP output), such as light curtains

or safety laser scanners.

Mode select input

Mode
" Selector

o—  Switch

For connecting components with mode select function,
such as mode selector switches.

Muting input

Muting Input

For connecting components such as muting sensors
and limit switches.

Monitor input

Single Channel
Monitor

For connecting switches or sensors for start input.

External device
monitor input

External
Device
Monitor

For monitoring external devices controlled by the
SafetyOne. External devices are diagnosed for errors
by connecting a NC contact, such as contactor or
safety relay.

Logic Operation
Function

AND function Logical multiplication (AND) of multiple inputs.
OR function @ Logical addition (OR) of multiple inputs.
XOR function Exclusive logical addition (XOR) of multiple inputs.
Hold
) Self-hold . .
Self-hold function function Self-holding of input.
[ Trigger
Safety Input . .
Muting function Muting ,:ggg muting function to the connected safety compo-
Muting Input :

Control start

Adds operation confirmation function to the connected
start input devices.

Output Function

Safety output
with timer

Hold

0SSD
with
[: Off Delay|

EDM

For controlling the safety output.
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Dimensions
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All dimensions in mm.

Operating Instructions

Installation Location

When installing the SafetyOne in an enclosure such as a control
panel, make sure that the operating condition satisfies the specifi-
cations of the SafetyOne. Do not use the SafetyOne in an environ-
ment described below, or where the operating conditions exceed
the limit of the SafetyOne. Otherwise electric shock, fire hazard,
damage, or malfunction will be caused.

* Near inductive device or heat source
* Where excessive dust, dirt, salt, or iron powder is present
* Where the SafetyOne is exposed to vibration or shock

For maintenance and ventilation, provide space around the Safety- . .
One as shown in the figure below, so that sufficient distance is kept InStalllng on DIN Rails

from other components, heat source, or panel surface. Use 35mm-wide DIN rails for installing the SafetyOne.
Applicable DIN rails: BAA1000 (IDEC)

Upward Sideways Downward

Figure 2. Incorrect Mounting Directions

~— Panel
22/

_ Installing
I 1. Fasten the DIN rail to a panel using screws firmly.

| 2. Pull out the clamp from the SafetyOne module, and put the
q groove of the module on the DIN rail. Press the module towards
i the DIN rail and push in the clamp as shown below.

. ,
II 3. Use BNL6 end clips on both sides of the SafetyOne module to

80 mm min.

prevent from moving sideways.

20 mm min. & Removal

B 1. Insert the tip of a flat screwdriver into the latch.
2. Pull down the latch until the latch clicks.
Direction 3. Pull out the SafetyOne lightly, and remove from the DIN rail.

Install the SafetyOne vertically as shown in Figure 1. Do not install
in other directions (Figure 2).
ll\ 35-mm-wide

0
'I DIN Rail
2\—Clamp
‘\/

Removing

Duct 0

End Clip
BNL6

Installing

Figure 1. Correct Mounting Direction
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Wiring

For wiring the SafetyOne, spring clamp (supplied with the Safety-
One) or crimp connector can be used. For crimp type connector,
contact Tyco Electronics AMP.

Push the connector into the SafetyOne until the latches click. For
removal, make sure to press down the latches completely before

removing the connector, otherwise the connector and wires may be
damaged.

Applicable Wire and Ferrule Size
(spring clamp type)

AWG#18 to 24 (recommended wire: UL1007)

Strip length 7.0 £0.3mm.

When using a ferrule for wiring, select a ferrule which satisfies the
terminal specifications shown below.

Ferrule

A

WEEERN

Terminal Wire
a:1.02to0 1.21 mm
b:0.95to 1.21 mm

Applicable wire: AWG#24 (recommended: UL1007)

Wiring to Spring Clamp Connector

When wiring to a connector, make sure that the connector is
removed from the SafetyOne, otherwise the connector and the
SafetyOne may be damaged. For wiring, use the connecting tool
FS9Z-SD01. When rewiring, use the wire of the same type and
size.

« Wiring Using the Connecting Tool

1. Insert the connecting tool completely into the tool slot in the
connector at an angle.

—

e

2. Insert a wire into the wire slot. When using a stranded wire, twist
the wire beforehand so that the wire does not become loose.
::—::):—
==
3. While the wire is inserted, remove the connecting tool. Wiring is
completed. Pull the wire lightly to confirm whether it is clamped
securely. ~

By Wi
=
= S g

4. To remove the wire, press down the spring using the connecting
tool and pull out the wire.

« Using a Screwdriver

When using a screwdriver for wiring, use a screwdriver of 2.4mm
wide maximum at the tip. Pay extra attention when using a screw-
driver, so that the connector is not damaged.

1. Insert the screwdriver into the tool slot on the connector at an
angle, and press down so as to pry open the spring. Do not
apply excessive force when inserting the screwdriver, otherwise
the connector will be damaged. Do not insert the screwdriver
into the wire slot.

2. While the screwdriver is inserted, insert a wire into the wire slot.
When using a stranded wire, twist the wire beforehand so that
the wire does not become loose.

3. While the wire is inserted remove the screwdriver. Wiring is
completed. Pull the wire lightly to confirm whether it is clamped
securely.

4. To remove the wire, press down the spring using the screwdriver
and pull out the wire.

Safety Precautions

1. Do not disassemble, repair, or modify the SafetyOne, otherwise
the safety characteristics of the SafetyOne are impaired. Turn off
the power to the SafetyOne before installation, removing, wiring,
maintenance, or inspection of the SafetyOne. Failure to do so
may cause electrical shocks or fire hazard.

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

3. The installation, wiring, configuration, and operation of the Safe-
tyOne must be performed by safety experts only. Safety experts
are personnel who have necessary qualifications authorizing
them to perform designing, installation, operation, maintenance,
and disposal of the SafetyOne. Persons without technical exper-
tise must not use the SafetyOne.

4. The SafetyOne must be subjected to a regular test which proves
that all functions of the SafetyOne satisfy the required standard.

5. Perform daily operation check on the SafetyOne.

6. Install the SafetyOne according to the instruction sheet and the
user's manual. Improper installation may cause failure of the
SafetyOne.

7. Do not use the monitor outputs or solenoid/lamp outputs as safe-
ty outputs, otherwise the system safety is impaired in case the
SafetyOne or connected components fail.

8. Do not use the start input and the external device monitor input
as safety inputs, otherwise the system safety is impaired in case
the SafetyOne or connected components fail.

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

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

11.Calculate the respective safety distances, while taking into con-
sideration the response time of the SafetyOne and safety com-
ponents connected to the SafetyOne.

12.Separate the SafetyOne from components and wires which do
not satisfy Class 2 circuit requirements.
13. Safety performance differs depending on system configurations.
14.Use a power supply that meets the following required specifica-
tions completely:
- Complies with the power supply rating of the SafetyOne.
- The primary and secondary circuits are separated by double
insulation or reinforced insulation.

- Has the functionality equivalent of the control voltage and cur-
rent of Class 2 circuit specified by UL508 or UL1310.

- Complies with safety laws or regulations relating to electrical
safety or EMC of the country where the SafetyOne is used.

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

16. After setting a new configuration or modifying a configuration,
check each input and output function.

17.Implement protective measure so that personal other than safety
responsible persons operating the SafetyOne do not modify the
configuration.

18.The SafetyOne is designed for installation within an enclosure.
Do not install the SafetyOne outside an enclosure. Install the
SafetyOne in enclosure of IP54 or higher protection.

19.Install the SafetyOne in environments specified in the catalog,
instruction sheet, and user’s manual. If the SafetyOne is used in
places where the SafetyOne is subjected to high temperature,
high humidity, condensation, corrosive gases, excessive vibra-
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Safety Precautions

tions, or excessive shocks, failure such as electrical shocks, fire
hazard, or malfunction may result.

20.Use the SafetyOne in an environment of pollution degree 2.
(IEC 60664-1).

21.Do not drop the SafetyOne during transportation, otherwise
damage or malfunction may result.

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

23.Install the SafetyOne so that there is adequate distance from the
walls, heat generating devices or peripherals, taking into consid-
eration spacing requirements for maintenance and ventilation.

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

25.Wire to the connectors with proper cables or ferrules.

26.Ground the FE terminal to assure electromagnetic compatibility.

27.Use a common 0V DC line when different power supplies are
used for the SafetyOne and other components (ex. light cur-
tain).

28. Separate the input and output wiring from power lines.

29.When overcurrent flows into output terminals, the protective
function turns off the output. However, when overcurrent status
lasts long, internal protective elements will fuse. To protect the
internal elements, insert fuses of double the rated value to each
terminal.

30. Use the fuse compliant with IEC60127 requirements on the pow-
er line of the SafetyOne. (Required for equipment incorporating
the SafetyOne for the use in Europe.)

31.When disposing of the SafetyOne, do so according to the regula-
tions of the country or region.

Specifications and other descriptions in this catalog are subject to change without notice.
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