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Safety»)ne

\Complies with key safety standards <@=&CE€

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 -

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)
=
= 0
- -
- 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
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The Next Generation Safety Controller (FS1A)

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

Monitor Outputs D OW n S i Z i n g ‘

Safety Outputs
PLC Various functions are packed within

§ Monitor Signals a compact safety controller.
; Error Signals

Replaces more than five _ A
safety relay modules i

114.5 mm

H
ﬂ.
.
2

i
113.5 mm

Muting function of light curtains Solenoid drive output
Light curtain MUINGISENSOIS Safety Input =
”\ { & h i
s == Solenoid

 drive output i
Muting lamp y

T - s x rr—

Direct connectlpn to various safety components ‘

(o oy

‘ Interlock Switch

Emergency Stop Switch HS6B, HS5B ';’
XA1E, XW1E, XN1E, Interlock Switch with Solenoi
HA1B, HATE, HW1B, HW1E ek S Solengly

HS6E, HS5E, HS1E

-

|

.3

Pilot Light (for muting)
HW1P-5Q7

| L

Sensor (for muting)
(PNP Type)
SA1E

ik

Non-contact Interlock Switch
HS7A

L=

Enabling/Grip Switch I

HE1B, HE2B, HE3B, AR\ %°

HESB, HE1G Light Curtain
(PNP Type) 4
SE4B
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The Next Generation Safety Controller
Makes safety circuit configuration easier.

Easy circuit configuration by logic selection—no programming

Ladder or function block
programming is not necessary.

World’s first logic-selecting configuration. e

. 2 ) . | G Sepweew © | DIP switch
Eight safety circuit logics are provided. . H i\ selection
The best solution when the system has multiple points re- ™ )
quiring complex 1/Os, but the use of programmable control- - Ve ———¥
ler is not desired. - Programming method has to be learned
- Debugging takes time

- Reduces setting

- Application software is needed - Easy checking

High performance—partial stop/entire stop

Emergency

Stop Switch A: Entire stop

No programming required. Partial Stop—Entire stop B and C: Partial stop

is achieved by selecting a logic circuit. All you need I ' I i cecessads >
is to wire the SafetyOne in the same manner as i  — S
safety relay modules. HSs8 s creeeopi :
The best solution when configuring a system without using > ==—2> ’
a safety relay module, or a safety PLC. HS5E ; b, C _! e S

Various safety inputs —mechanical contacts and electric components

“ e i

The SafetyOne can be connected to a variety of l .
inputs such as emergency stop switches and light X

. Emergency Interlock Switch  Interlock =~ N
curtains. Stop Switch Switch with on-contact
Solenoid Interlock Switch
The best solution to eliminate the use of safety relay mod-
ules for each component. /
< /
Enabling Switch Light Curtai
Grip Switch ight Curtain

Safety circuit monitoring—circuit diagnosis with monitor outputs

Door 1 Door 2 Door 3

Outputs safety I/0 status and SafetyOne errors.

Safety
Outputs

Doors 1,2, 3 PLC
Error signals n
Easy connection to interlock switches—solenoid drive output

Before After
Safety

Solenoid drive output reduces the required /O Inputs -
pointS of a PLC. \w’ m R Safety Inputs :

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

The best solution to replace conventional PLCs to control
interlock switches.

Solen0|d
Drive Outputs

PLC
Solenoid
Drive Outputs
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Safety»)ne

FS1A SAFETY CONTROLLER

Compliant with international safety standards

W-OCE

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
requirements of SIL3 (IEC
61508), performance level e
SEMI | 82 (ISO 13849-1), and safety
NFPA | 79 category 4 (EN 954-1).

ANSI B11.19

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.

Light Curtain
(PNP type)
Light Curtain Muting Sensor
//7 —y
: : m—
4 1’ i $ .
M g $
. i, : : Muting Lamp
Muting Lamp

Muting Sensors (PNP type)

Connector wiring

= hese  Safeiydoe =

s Easy connector wiring
l C

an 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

EEEIEEEEE NN EEEEEEEEEE

Off-delay outputs available

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

Easy-to-read LED indicators
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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.

Logic2  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,
interlock 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

. o Page 11
time between contacts cannot be specified

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

Logic 6 Page 12, 13

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

(o]
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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

rsssssssssssannnnnnnn
| 2
# '.-'.fh

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.

Safety contactor/
Safety relay OFF

System stops

H

H L

-

H

L Seee.
T =

: _-_.
H

Solenoid output ON

Guard unlocked

« Input monitor error detection function

All logics, except for Logic 5, have 0.5-sec input monitor error
time on the dual 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.

www.atm-treichl.de
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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

Food Packaging System =

During Operation System Stop (safe)

The system is equipped with non-contact
interlock switches, emergency stop
switches, and an interlock switch.

The system stops when:
* Emergency stop switch is pressed,
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
Interlock Switches
(1INC+1NO)

EEsEsEERRsEREEE
mEsEsssEaSEssERsERERES
EEssssssssEnnERREnnE.

Emergency
Stop Switch

__ Solenoid output OFF Soleno|d output ON

Interlock Switch - .
with Solenoid Guard locked Interlock Switch Guard unlocked
with Solenoid %

(spring lock type)

« Monitor output function

In addition to safe solid state output, the SafetyOne is
equipped with a monitor output which sends internal error
information. For details, see user’s manual.

« Auto manual start and control start

Each logic has the option of setting one of two start inputs.

Choose one that conforms to the system risk assessment.

* 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.

8
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Solid State

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 J
(PNP type)

Interlock Switches

.
-
.
.
.

-
-

-
-
*
-
.

-

3

-
-
-

-

.

.

Emergency g5 - 1
Stop Switch .

Solenoid output OFF

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

* The energized solenoid unlocks the
door

Safety contactor/
Safety relay ON

g
G

v

A

Guard locked

Interlock Switch -
with Solenoid ‘
(spring lock type)

Safety contactor/
Safety relay OFF

—»I
=

Interlock Switch\% - Solenoid output ON
(opring ook &
(spring lock type) ® Guard unlocked

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.
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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 stops when:
* Emergency stop switch is pressed.

The system can operate when:

* Light curtain beams are not interrupted, AND

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

* Emergency stop switches are unlatched

Light Curtain Muting Sensor

Muting sensor beam blocked
Light curtain beams blocked

|\ Muting Lamp
Light Curtain

Safety contactor/
(PNPtype) Safety contactor/ Safety relay ON
Safety relay ON System runs
Muting Sensor ._
(PNP type) *‘
Light Curtain -
(PNP type) e

i
i
?

Muting Sensor
(PNP type)

i
?

;‘

Ereey
ut

.F | lr.-
—I_M:ng lamp OFF r:

E C .
mergency [§ A
Stop Switch |'.

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
e Light curtain beam is interrupted.

Beams
blocked!

Light curtain beams blocked

Safety contactor/
Safety relay OFF

:
:
|

Muting lamp OFF

—

\
L 3

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
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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

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 Because the input monitor
error detection time is not
preset, normal operation is
continued.

Safety output is shut down.

Contacts ON (door closed) { |
Door Switch B

(1 contact)

Contacts ON (door closed)

Door Switch A

(1 ContaCt) Contacts OFF (door open)

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.

System Stop (safe)

Safety contactor/
Safety relay OFF

System stops

The system stops when:

* Emergency stop switch is pressed, OR

* Guard door is open
(interlock switch contact open)

U

(door unlocked by energized solenoid)

@

Interlock switch
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.

11
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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.

12
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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

v

//

Inactive

Auto Mode Teach Mode

Selector Switch

Safety contactor/
Safety relay ON

Inactive System runs

Enabling Switch

Interlock Switches .

—

Interlock Switch
with Solenoid
(spring lock type)

Solenoid output OFF
Emergency Stop l ‘o
Switch ,.

sEssssssEmEssEEssEEEEs
mesmssssssEsEnnnERRnnEn

Guard locked

System Stop (safe)

The system stops (safety
output off) when:

* Emergency stop switch is
pressed, OR

* Interlock switch is operated

(the system stops when

neither AUTO nor TEACH is

selected with the mode selec-
tor switch)

& -
E z Inactive

Auto Mode Teach Mode
Selector Switch
Safety contactor/
Safety relay OFF
System stops
Inactlv

OR

Interlock Switch
with_SoIenoid
(spring lock type) % Solenoid output ON

w ' Guard unlocked

»

messsssmsssEERmEEREnEn

i
H
-
H
:

2l f

Teach mode (Maintenance)

During 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
System runs
i —
H
H
H
: —>
Interlock Switch 3
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

‘e
Teach Mode

Auto Mode

Selector Switch
Safety contactor/
Safety relay OFF

System stops

Position 1
or Position 3

fe

Inactive |—»
Interlock Switch -
with Solenoid
(spring lock type)
@
»

l

EEsssEssssEEEREEEREEEn

H
H
-
:
=.

Solenoid output ON

Guard unlocked

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.
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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 Emergency Stop f o Safety contactor/
Switch . : : Safety relay
’ |_, % 2
/ // \\ \ i H N Safety output A ON
/ \ Interlock Switch A —_— % ; &'%
: . Safety output B ON
= 3vaay
// \ Interlock Swnch g £ =8 [System runs
Hazardous Area A Hazardous Area B Hl H fEeee

L

with Solenoid ]

(spring lock type) 4—‘ "’ —‘
Interlock Switch B \ Solenoid 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

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

14
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Partial System Stop (Hazardous Area A)

. . Guard door A |
The contacts of interlock switch A open, and safety output A turns off. is open

Emergency Stop

Switch P
@

.
w | Hazardous Area A

Interlock Switch A Interlock Switch B

Emergency Stop r l
Switch .

! Interlock Switch A I

| with Solenoid H

U _ (spring lock type) , : ystem runs
Interlock Switch B Solenoid OUTPUt AON

Interlock Switch B Guard unlocked

Safety contactor/
Safety relay

Safety output A OFF \

- ’1 Safety output B ON

Hazardous Area B

with Solenoid Solenoid output B OFF

(spring lock type)
Guard locked

Partial System Stop (Hazardous Area B) Guard door B

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

Emergency Stop

Emergency Stop r 1
System stops Switch ,-.
Interlock Switch A s 5
Interlock Switch A _\—>
\_/vlth Solenoid —_. ;

(sprlng lock type) -

Safety output A ON

ﬁ Safety output B OFF"

[System stops]'

Hazardous Area B,

with Solenoid | _Solenoid output A OF_FI

< SPlglocke) L -! |Guard locked

Solenoid output B ON

Guard unlocked

" I E
| J_ f
i |
Interlock Switch A Interlock SW|tch B | Interlock Switch B \% '
|

Entire System Stop (Hazardous Areas A, B)

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

stops.
Emergency Stop
Switch [ i)

System stops System stops

Safety contactor/

Safety output A OFF

!
| Emergency Stop p—
) Switch .—\_>

Tinterlock Switch ANge
with Solenoid - '
(spring lock type) —
) Interlock Switch A .
Interlock Switch A Interlock Switch B \ i \!‘-
Ly
Interlock Switch B \ Solenoid output A ON

Guard unlocked
Interlock Switch B

with Solen0|d Solenoid output B ON

.
)
=8
o

<
>
ol
)

<

2
<
@
@
@
3
28
o
°

Hazardous Area A Hazardous Area B

Safety output B OFF
]

RLL LITELCLLL LTI L]

(spring lock type) Guard unlocked

Note: Use spring-lock type interlock switch with solenoid. Solenoid-lock type cannot be used.
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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 » .
Emergency Stop —
Switch [..

Interlock Switch A
with Solenoid

Interlock Switch A

(spring lock type)
~

Interlock Switch A \

(spring lock type) — i

I Interlock Switch B s_,
Lot
gl '

|
- 2
Interlock Switch B : Interlock Switch B |
X with Solenoid I Solenoid output A OFF
]
Guard locked

Solenoid output B ON

Safety contactor/
Safety relay

ﬁ Safety output A ON
e System runs
H

e o» o» o o> o> - - -

H

Safety output B OFF\

.....
= System stops

Guard unlocked

Entire System Stop (Hazardous Areas A, B)

Emergency stop |
switch is pressed,

or guard door A

is open
Emergency Stop
Switch a
| @
System stops

Pressing the emergency stop switch or opening the guard
A stops the entire system (hazardous areas A and B).

System stops

Interlock Switch B

I Emergency Stop ,

| Switch l 2

| .. L

|

| Interlock Switch A e
Hazardous Area A Hazardous Area B |

|

|

|

|

Interlock SW|tch A
with Solenoid

- (spnng Iock type)

Interlock Switch A .ﬁﬂ

-———ta

Ppr-i

- e e e e e - - - - -

\
Safety contactor/ |
E‘ Safety relay System stops :
H
i — i Safety output A OFF |
i :I '
§ — = Safety output B OFF :
2 =5

e e

-
-
-

Solenoid Output A ON

Interlock Switch B

Interlock Switch B
with Solenoid -
(spring lock type)

Solenoid Output B ON

Guard unlocked

@

Guard unlocked

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

16
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SafetysOne FS1A

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

W-OCE

Types
Product Ordering Type No.
SafetyOne FS1A-C01S

« Standard Accessories

Input connector (FS9Z-CNO1) -
Output connector (FS9Z-CN02) -+

| pc
| pc

Marked cable tie (FS9Z-MT01)- -3 pcs
Set“ng tool ............................................... 1 pc
Instruction sheet (B-1088, English) <+« 1pc

Instruction sheet (B-1087, Japanese)---- 1pc
« Optional Parts (sold separately)

Product Ordering Type No. Zi(;krﬁﬁs 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.
DIN Rail BAA1000PN10 10 g\'s‘ﬁ"niq”\‘,‘v%e m
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
8.410 150 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

Durability

Enter Button Durability | 1000 operations maximum

Housing Material Modified-polyphenyleneether (m-PPE)
Weight (approx.) 330g

[hoec  SafetysOne

« 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)

ON-OFF: 40 ms maximum (Note 1)/
Response Time 100 ms maximum (Note 2)
OFF-ON: 100 ms maximum (Note 3)

Start-up Time (Note 4) 6s maximum

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

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

Dielectric Strength

Between live part and FE terminal:

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

10 MQ minimum (500V DC megger)

Insulation Resistance

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

Impulse Noise Immunity
(noise simulator)

Inrush Current 25A maximum

Ground Ground resistance of 100Q or less

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

Effect of Incorrect
Wiring

Note 1: The time to shut off safety outputs after inputs are turned off or input
monitor error is detected (when off-delay timer is set to Os)

Note 2: 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)

Note 3: 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)

Note 4: 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

Applicable standards:
IEC/EN 60204-1, IEC/EN 61131-2, ISO 10218-1, ANSI/RIA R15.06, ANSI
B11.19, SEMI S2-0706, NFPA79

www.atm-treichl.de Sicherheitsprodukte
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Safetys)ne Fs1A Safety Controller

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. (Wir-
ing 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
Operating Range

Voltage (V)
28.8

* Receive Terminal
Internal Circuit

ON Range

Xn E
2.2kQ 24
A7 ¢
A7 15
Range
Ve 5

Internal Circuit

| Transition|

OFF Range

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 (Y0, Y1,Y2,Y3)

Maximum 1 output 500 mA maximum

Output Current | Total 1A maximum

Leakage Current 0.1 mA maximum

Allowable Inductive Load

(Note 1) L/R =25 ms

Allowable Capacitive Load 1 pF maximum

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.

- Safety Output Internal Circuit

A7
Internal A7
Circuit

Logic
Circuit

Y0 to Y3

Off cycle:
Approx. 40 ms

ON

OFF

‘ Off time: Approx. 400 us
[

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

Output Type

Source output (N channel MOSFET)

Input OFF Voltage

Open or 0V to 5.0V DC

Rated Output Voltage

Power supply voltage

Number of Start Inputs

2 (X16, X17)

Minimum Output Voltage

Power supply voltage — 2.0V

Input Current

5 mA per terminal (at the rated power voltage)

Number of Monitor

11 (Y4,Y5,Y6, Y7, Y10, Y11, Y12, Y13, Y14,

Input Signal

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

Cable Length (Note)

100m maximum (total wire length per input)

Outputs Y15, Y16)
Maximum 1 output | 20 mA maximum
Output Current | Total 220 mA maximum

Allowable Wire
Resistance

300Q maximum

Leakage Current

0.1 mA maximum

Cable Length (Note)

100m maximum (total length per output)

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

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 Interna

I Circuit

X16, X17 = ON Range V+
4.7kQ 8 24 T
9]
K]
£
> 15
= Internal
Tvsr\silion Circuit
ange vn
V- 5
(OFF Range Current
05 3 5 6 (mA)
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.
18
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Solenoid/Lamp Output Specifications

Output Type Source output (N channel MOSFET)

Rated Output Voltage Power supply voltage

Minimum Output Voltage Power supply voltage — 2.0V

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

Y17, Y20

V—

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

LEDs

O @
LOGIC ERROR
@ Logic LED (green)
Sﬁ DxsQvoQ vt @ Error LED (red)
Oxs0v20vs N
Oxe0x7 ® Timer LED (green)
@ Input/Output LED (orange)
sz[]mt?%um —SAFE-IN
@ O x40 x15 —START-IN
—SAFE-OUT

%AHT-IN
16 CIx17

—SOLENOID-OUT

« Logic LED ©

LED Status Description

1108 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)

State Description

Initial processing is performed immediately after power
is supplied to the SafetyOne. The internal circuits are

OFF OFF | Error (Stop state)
« Error LED @
LED Status Description
1 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

ON Wiring error at safety output or an error in safety output
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

Ol N |ofo| M W N

ON EMC disturbance

ON Configuration procedure is in progress (Configuration
(¢} 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

Initial checked and the LEDs show operation confirmation (blink- gugon during b"glfng aCtiVi:eS t;'e sem’;g‘ Thg R:i"ki”g. LEE becomes O?ldif the
ing) for 6 seconds (approx) utton is pressed for more than 5 seconds, and the setting becomes invalid even
ing) . after the button is released.

The SafetyOne is under normal operation. Logic process- -

Run ing continues without failures or wiring errors. » Timer LED ©
A logic or off-delay timer value is being configured. LED Status Description : :

Configuration | Configuration enables the logic and off-delay timer value. 0 ON | No off-delay (safety outputs shut down immediately)
When completed, the SafetyOne shifts to the Run state. A ON Off-delay timer 0.1s
An input monitor error has occurred with dual channel .5 ON Off-delay timer 0.5s

Protection input, EDM input, or muting input. When the problem is 1 ON Off-delay timer 1s
removed, the SafetyOne shifts to Run state. > ON Off-delay timer 2s
A failure or error has occurred with an external device 5 ON Off-delay timer 5s

Stop or |nterlnal circuit. When the prqblem is removed and the 15 ON Off-delay timer 15s
power is turned on, Stop state is cleared. -

30 ON Off-delay timer 30s
LED and output Status ELaE%] Blink | Selected timer value (Configuration state)
Safety Solenoid/ Random | ON/Blink | Initializing (Initial state)
R N Lamp Monitor Output Ti | f t lected the SafetyO! e
Logic | Error | Timer | Output Imer value 1S not selected or the satetyOne is in
State | |Fp | LED | LED Output AILEDs | OFF | g1 state
YO to Y3| Y17, Y20 V;‘1‘3° Y14 | Y15 | Y16
Initial (Note 1) | (Note 1) | (Note 1) | OFF OFF OFF | ON | ON | OFF ° |npUt LED ®
Run Logic # | Blank | Value |(Note2)| (Note2) |(Note?2)| OFF | OFF | ON SAFE-IN (XO to X1 5)! START-IN (X16! X1 7)
Configura-| (Note 3)| G | (Note3)| OFF | OFF | OFF | OFF | ON | OFF LED Status Description
" - ON Input ON
Protection | Logic # 1 Value OFF OFF (Note 4) | OFF | ON | OFF X0 to X15 OFF Input OFF, Stop/Configuration state
Stop Blank |(Notes)| Blank | OFF | OFF | OFF | oN | QLo"| OFF 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.

X16, X17 ON Input ON

OFF Input OFF, Stop/Configuration state

e Output LED @
SAFE-OUT (YO to Y3), SOLENOID-OUT (Y17, Y20)

LED Status Description

ON Output ON
Y0to Y3 OFF Output OFF, Stop/Configuration state
Blink Off-delay operating

ON Output ON

Y17, Y20

OFF Output OFF, Stop/Configuration state

www.atm-treichl.de
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Safetys)ne FS1A Safety Controller

Configuration switches Switch No. | Timer Value Description
o) 1 0 No off-delay
ENTER (safety outputs shut down immediately)
O @ Logic switch 2 1 Off-delay timer 0.1s
LOGIC No. TIMER (S) @ Timer switch oft -
12345678 0451251530 ® Enter button 3 5 ~delay timer 0.5s
4 1 Off-delay timer 1s
L LLELLLOLEL L L 5 2 Off-delay timer 25
. . 6 5 Off-delay timer 5s
Logic Switch ® y .
Eight DIP switches are provided for selecting a logic by moving a switch 7 15 Off-delay timer 15s
upward. For details, See user’s manual "Chapter 5 Logic." Only one logic 8 30 Off-delay timer 30s

switch can be selected.

Enter Button ®
Timer Switch @

The enter button is used to activate the configuration of logic and timer

Eight DIP switches are provided for selecting an off-delay timer value, by switches. Error LED will blink for 1 to 5 seconds after pressing the enter but-
moving a switch upward. For details, See user’s manual “Chapter 5 Logic.” ton. Releasing the button during blinking activates the setting. The blinking
Only one timer switch can be selected. 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

I Terminal | No. Description Terminal | No. Description
%8 od 8% TO A1 | Safety input drive terminal 0 X0 B1 | Safety input receive terminal 0
%8 N 8§ T1 A2 | Safety input drive terminal 1 X1 B2 | Safety input receive terminal 1
%8 == 8% T2 A3 | Safety input drive terminal 2 X2 B3 | Safety input receive terminal 2
%8 [ 8% T3 A4 | Safety input drive terminal 3 X3 B4 | Safety input receive terminal 3
58 [ 8@ T4 A5 | Safety input drive terminal 4 X4 B5 | Safety input receive terminal 4
T X1
O ] Ol T5 A6 | Safety input drive terminal 5 X5 B6 | Safety input receive terminal 5
T X
3138 Od 82}3 T6 A7 | Safety input drive terminal 6 X6 B7 | Safety input receive terminal 6
%8 00 8% 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
Applicable connector T11 A10 | Safety input drive terminal 11 X11 B10 | Safety input receive terminal 11
Spring clamp (30-pin) T12 A11 | Safety input drive terminal 12 X12 B11 | Safety input receive terminal 12
FS9Z-CNO1 (IDEC) - 5 - - - -
2-1871940-5 (Tyco Electronics) T13 A12 | Safety input drive terminal 13 X13 B12 | Safety input receive terminal 13
Crimp (30-pin) T14 A13 | Safety input drive terminal 14 X14 B13 | Safety input receive terminal 14
2-1871946-5 (Tyco Electronics) 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
 Output Connector
R Terminal | No. Description Terminal | No. Description
:2 8 00 8 :; YO A1 | Safety output terminal 0 Y1 B1 | Safety output terminal 1
“ 8 u 8 K Y2 A2 | Safety output terminal 2 Y3 B2 | Safety output terminal 3
::: 8 = 8 o Y4 A3 | Monitor output terminal 4 Y5 B3 | Monitor output terminal 5
via 8 0 8 T Y6 A4 | Monitor output terminal 6 Y7 B4 | Monitor output terminal 7
Y16 L
20 8 O 8 NG| Y10 A5 | Monitor output terminal 10 Y11 B5 | Monitor output terminal 11
V+ V|
el O I Ol Y12 A6 | Monitor output terminal 12 Y13 B6 | Monitor output terminal 13
Y14 A7 | Monitor output terminal 14 Y15 B7 | Monitor output terminal 15
gpplicarle 002299101‘ Y16 A8 | Monitor output terminal 16 Y17 B8 | Solenoid/lamp output terminal 17
ring clam -pin . .
P ?:SQZ-?)IEIOJID)EC) Y20 A9 | Solenoid/lamp output terminal 20 NC B9 | Blank terminal
2-1871940-1 (Tyco Electronics) V+ A10 | 24V DC power terminal V- B10 | OV DC power terminal
Crimp (22-pin) - X X R
2-1871946-1 (Tyco Electronics) 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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Safetys)ne FS1ASafety Controller

Logic 1

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

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

Dual Channel
Direct Opening
Dual Channel
Direct Opening

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

Dual Channel
Direct Opening

Safety Output 1

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

Dual Channel
Direct Opening
Dual Channel
Direct Opening

Dual Channel
Direct Opening
Start Input 1

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

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

Y
0

(X16) Single Channel Monitor

Start Input 2 | . i
(X17) {Slngle Channel MonltoH

Control
Start

\

External Device

Hold 0Ss1 Hold Y0
Y1
Self-hold O5sD
function Off-delay
Trigger EDM
Safety Output 2
Y?2
Hold Y3
0OSSD
with
_[ Off-delay
EDM

M External Device
Monitor

Montor 1 ED
(T14, X14)

External Device

Monitor 2 EDM External Device
(T15, X15) Monitor

* Monitor Output for
Safety Input

Safety Input 1 Monitor
Safety Input 2 Monitor
Safety Input 3 Monitor
Safety Input 4 Monitor
0 Safety Input 5 Monitor
Safety Input 6 Monitor

o

Qo

-

N

F

w

Qo

&)}

(o)

Qo

Jd

X

S

Qo

X
=

X12

X13

* 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

F

081

Y2,Y3

OS1

* Solenoid Output (ote 2)

:
& Y17
1<
& Y20
o

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.
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Safetys)ne FS1A Safety Controller

« Logic 1 Wiring Example
When using four emergency stop switches and two spring-lock type interlock switches with solenoid

S1 to S4: Emergency stop switch
S5, S6:
S7: Start switch

K1 to K4: Safety contactor

M1, M2: Motor

S8, S9:  Solenoid control switch

Interlock switch with solenoid (spring lock type)

(Pressing the solenoid control switches after closing
the guard door, contacts 41-42 and 51-52 of S5 and
S6 turn on, allowing the SafetyOne to restart.)

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

Actuator

-«+—— Guard open

Spring lock type

RS SST
CSRKSIRLEIEKEELRL

06%0%6%6%6%6%6%6 %% %% %

Actuator

-+—— Guard open

Spring lock type

O T
B IRRRN
ILRILLRS,
LRRKS
SRS

QZIEEEE
D200 000202005020 %0%0 %%
O a s esogatetetesesosese
RLELRLLLRLLES

£

When not using the start switch

(auto start)
24V DC

X16
X17

When connecting multiple
emergency stop switches in series

24V DC SafetyOne
v+ ] [V-]
FE
X0
T | L
< Y0
o [
X2
5] ¥2
R 3
interlock switch with solenoid —
T4 | TL
X4 —
Semy Y4 |——»
e Y5 ——»
X5 o
— Y6 f———»
61 Y7 b———»
e Y10 |—»
77 | 'L > g,
F— Y12 fb—»
X7 —— PLC
A Y13 |—»
70 Y14 —»
7] Y16 f——>»
X11
Ti2] S
Interlock switch with solenoid ﬁ
T13 | I L Yi7
X13
K1 K2 F=—
S S | I
X14
K3 K4 151
m X15
S7
X16
X17
S9
~F

When not detecting the welding

of start switch (manual start)

24V DC

S7

———{xi6

X17

o o o

TO

G G

: : : T12
: : : X12

3 3 i T13
X13

I

I

I

L Note:
Safety performance depends
on the system configuration.

When detecting the welding

e

Fuse

of start switch (control start)

24V DC

S7

X16

X17

When not using some inputs

To0 I
L he
L] X1

T2 | TL

T3 | T L
[ Fas
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Safetys)ne FS1ASafety Controller

« Logic 1 Time Chart

When using control start input X17

When using manual start input X16

Safety Output ON  Off-delay

Power ON

o g
£ E E
= =1 x
Yo £ g
- L R = o o e P S
P € 2
2 0 =]
2 -
£ °© « S
“““““““““““““““““““““““ _ Y . (RO D S N,
£
ey
©
« €
\\\\ 1 B R bt REEEEEEEEEEEY EEETTEETE T B B
Lﬂ ““““ ©
]
2 ]
““““““““ PSS I R S S .
3 3% N ar 39 22 38 2w
£< < 5< £x 3 S > 5> ST
z z ox < o> So on =<
k=t 'S 2o »n e ERS s Z
5 5 £g 2 g 3x gz 3
S ] S 5 o T
=] 2 4 o o
5] < - %}
= 3
©
»
[0}
£ m E
=
% £ £
- [ - € ________ © o ____ RO [P I I R
_ ) €
(o) . %)
3 s e
z v © £
=)
“““““““““““““““““““““““ R ‘ SRS O O -
=
©
« £
““““““““““““““““““““ . [ R B
e £
M
2 ]
““““““““ =S N IR SUR R B
2 3% AN 32 29 £ 3 Lo ﬁ
£< £< 5< £Xx 57 S > 5> 5T
> > ox © o¢g So On ==
2 o 5 < > =T o Z
© © £g »n kil M.W mw.\ 5
» %) MN E &% w g T
- o
g z > »
= 3
©
%)

Initializing

Initializing

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

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

more, the input monitor error is detected.
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Safetys)ne FS1A Safety Controller

Logic 2

—C Dual Channel

Safety Input 1 i

(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 Device
Montor 1 ||EDM

(T14,

External Device )
Monitor 2 || EDM | External Device

(T15,

S NO/NC

—7C Dual Channel

~JT NO/NC

T Dual Channel

—~{ NONC

—/';/‘— Dual Channel
™ NO/NC

Dual Channel

Direct Opening

Dual Channel
Direct Opening

X11)

X13)

d

Safety Output 1

Hold Hold

0Os1

Self-hold 0SSD

function with
Off-delay

EDM

Trigger

X16)

Single Channel Monitor

X17)

e

Single Channel MonitoH

Control
Start

\

External Device

Safety Output 2

Y2
Y3

Hold

0OSSD
with
Off-delay

EDM

X14) Monitor

Monitor

X15)

* Monitor Output for
Safety Input

0

i

b
[N
Q

x
w

XX
o
O

) N
Q

x

ot

X10

x
@

X12

Safety Input 1 Monitor
E_» Y4 (Note 1)
Safety Input 2 Monitor
} Y5 (Note 1)
Safety Input 3 Monitor
D_, T3 ot
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 monit

or 1to 4 turn on.

(n=0,2,4,6)

* Monitor Output for
Safety Output

:

YO0,Y1

Ost

F

Y2,Y3

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.

* Solenoid Output
(Note 3)

Y0,Y1 O

& Y17

S O

Y2,Y3 O

:

& Y20

S1 O

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
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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

ovDC

24V DC SafetyOne
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 S1 _ FE T
S8: Solenoid control switch [—/ —70 | =
(Pressing the solenoid control switch after closing X0 T
the guard door, contacts 41-42 and 51-52 of S6 turn — T1
on, allowing the SafetyOne to restart.) [+ X1 [E
s2
I ~ ] L i
Safety components used in this system [— 12|
Emergecy stop switch: >T(§_ gl Y2
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E £ e
Interlock switch with solenoid (spring lock type): HS6E, HS5E 3 — Y3
Non-contact safety switch (1INC+1NO type): HS7A —~ 2 ] L
Interlock switch: HS6B, HS5B X4 |
e L Y4 |—0p
~ — Y5 —»
Achstr | S e o sono " ECT ) NG
Interlock switch with solenol v 1
~—— Guard open / / 76 | L | Y7
o Y10 f——»>
BRI X6 | i —»
BCIILIIEIKK —17 |t N To
PLICIRICIIK KK KKK KKK Fo=—1 Y12 f——»
02020202020202030%020%0%0%0° [ S - |12 | PLC
PROCICICICICIKLKEKRKRY
KISOCKICIKIKK KX o Y13 |——»
PORGRHRHKS s5 N
RS &l mrals Y14 |——>
o ere Y15 |—»
: X10 ]
i L Y16 |—>
R
T2 | T
X12
T3 | L Yi7
X13
K1 K2 T4 JTL Y20
= = ] X14
K3 K4 Ti5 | JTL
[ =~ x5
s7
X16
X17

When not using the start switch
(auto start)

When connecting multiple
components in series

24V DC
———————T0 | L
X16 |
X17 X0 ]
T
[_\[—\4—\4— . .
When not detecting the welding T6
of start switch (manual start) | -+
24V DC L
X6
s7 i
——— | X16 [_\4—\4—\4— ;r(; g
X17
s
?{ : H Ti0| 4L
When detecting the welding X
of start switch (control start) I SRR
24V DC —
e e )
RN T
I A L L c
s7 X16 i i i 73] L
——IXi7 L ™ ™ s

Note:

o —

Fuse

When not using some safety inputs

Safety performance depends on the system configuration.

]

[1 (1 ][] ]

X[ =
o|o
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Safetys)ne Fs1A Safety Controller

« Logic 2 Time Chart

When using manual start input X16 When using control start input X17
p ON Safety O ON Off-delay Off-delay
ower afety Output Time Power ON Safety Output ON Time
| | o Note) || | ‘ ‘ L e

Safety Input

Safety Input
y Inp (X0)

(X0)

(Note
L le—

Safety Input

Safety Input
y Inp X1)

(x1)

Monitor Output

Monitor Output
for X0, X1 (Y4)

for X0, X1 (Y4)

0.1s minimum 0.1s minimum

Safety Output Monitor

Safety Output Monitor
(Y12, Y13)

(Y12, Y13)

H

H
H

(X16) : (x17) H ! !

«— 0.1s maximum 3 —{ «¢— 0.1s maximum |
Safety Output | Safety Output 3 3
(Y0, Y1, Y2, Y3) 3 (YO, Y1, Y2,Y3) ! :

Solenoid Output

Solenoid Output
(Y17, Y20)

(Y17, Y20)

RUN Monitor

Manual Start Input !
RUN Monitor !

Manual Start Input 1

(Y16)

(Y16)
—> «— Gé maxi‘mum —» A — eé 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
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Logic 3

Safety Input 1 _K—l.r Dual Channel
(X0, X1) T solid State

Safety Input 2 —|.|_ Dual Channel
(X2, X3) T Solid State

i

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

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 Dual Channel
(T12, X12, T13, X13) m Direct Opening

Start Input 1

X16) Single Channel Monitor

Dual Channel
irect Opening —

Start Input 2
X17)

Single Channel Monitor

Control | Control
S

Hold

Self-hold
function

Trigger

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

External Device

External Device
Monitor 2 (T15, X15) Monitor

* Monitor Output for

Safety Input

x XX
N k=

x

x| | X X
N| | o o

x
S

S

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

afety Input 5 Monitor

Qo

Qo

X11

X12 afety Input 6 Monitor
& Y11

X13 -

* Monitor Output for
Safety Output

F

Y0,Y1

081

Y2,Y3

F

* Solenoid Output

Safety Output 1

0s1 Hold YO
0SsD Y1
with
I: Off-delay
R
EDM
Safety Output 2
Hold Y2
0sSD Y3
with
I: Off-delay
EDM

Safety Output 1

Monitor (Note 1)
& Y12

Safety Ouput 2

0OS1

output 2 monitor turn off

immediately independ of off-delay

time.

Monitor (Note 1)
& Y13

Note 1: Safety output 1 monitor and safety

(Note 2)
YO,Y1 O
1

Y2,Y3 O

Q

& Y17

& Y20

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
the start input is off.
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Safetys)ne Fs1A Safety Controller

« Logic 3 Wiring Example
When wiring two light curtains (PNP), two emergency stop switches, and two interlock switches with solenoid (spring lock type)

S1,82:  Light curtain (PNP type)
S3, S4: Emergency stop switch
S5, S6:

S7: Start switch

K1 to K4: Safety contactor

M1, M2: Motor

S8, S9:  Solenoid control switch

Interlock switch with solenoid (spring lock type)

(Pressing the solenoid control switches after closing the

guard door, contacts 41-42 and 51-52 of S5 and S6 turn

on, allowing the SafetyOne to restart.)

Safety components used in this system

Emergecy stop switch:

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

Light curtain (PNP type): SE4B

Non-contact safety switch (2NO type): HS7A

Interlock switch: HS6B, HS5B
Actuator

~«—— Guard open

R
et eoatesatetel
SRILIHLLRRS
SRRILLIRRLRRAES
SRRLRIIRRS

Actuator

~+—— Guard open

RITIIILSIXIL LK
RIRERRIRIRIIRKN]
LERRIIIILREKS
RIERERHLKK]
LRRIELIRIKK]

DOSSesess0tesed

When using IDEC’s SE4B light curtain for S1 and S2

S1 and S2: SE4B light curtain

24V DC

S1: SE4B light curtain

Emitter Receiver TEST/START switch

(external device)
(white) TEST/START\ '

(gray) OSSD1

(brown) 24V DG|

(pink) OSSD2

(brown) 24V DC

(blue) OV

S2: SE4B light curtain

TEST/START switch
(external device)

(white) TEST/START

Emitter Receiver

(brown) 24V DCV )
(gray) OSSD1

(pink) 0SSD2

(blue) OV

(yellow) EDM
(brown) 24V DC

(blue) OV

24¥DC SafetyOne R e
Fuse
S ]
24V TO FE ﬁ'
0OSSD1 |—{X0 =
T
—{ ] [osspz X | [0
s2 Yi
24V T2
3’: = | Y2 K3
0OSSD1 X2 [¥2] (k3]
- [¥3]
IEN V3
Spring lock type E 0SSD2 [—{X3 |
interlock switch with solenoid
s3 P (Val—
H
7 E—
; X4 Y6 |——»
Cj ] 7| L Y l—m
= X5 Y10 |—»
s Vit f—— |1
: T |- iz l—n
o RALS PLC
; X6 Y13 |—>
s — L e T
X7 Y15 |——»
T0] /L Y16 |——»
X10
T11 | T L
X11
Spring lock type T2 L
interlock switch with solenoid X2 | Y17
T3 | I
X13
— Y20
K1 K2 Ti4] L
L= =~ ] X14
K3 K4 5] L
L= = ] X15
s7
X16
X17
S8
S9
~F
When not using When not detecting  When detecting the
the start switch the welding of start welding of start
(auto start) switch (manual start) switch (control start)
24V DC 24V DC 24V DC
ovDC
s7
X16 —{x16 s7
SafetyOne xi7 X7 —X17 |
— V+ V-
TO [FE] T
X0 = . . .
T1 When connecting multiple When not using some
X1 YO emergency stop switches in series safety inputs
24V DC
] o o o i
[vz] [ I [Ta ]+ X0
i i i F— T1
‘ ‘ ‘ X4
Y i i i Eanl
[va] | | | =1 L X
x5 1 T2
= X2
T3
o o o X
e e e A 7]
A Xiz [
T2 ; i i Fa | JL — e
X [ e
T3 | X13 | xr?
X3
Note:
Safety performance depends on the 21 L
“\_/_\\ system configuration. E
] T3 | L
X13
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Safetys)ne FS1ASafety Controller

« Logic 3 Time Chart

When using manual start input X16

Power ON

Safety Input
(X0)

Safety Input
(X1)

Monitor Output
for X0, X1 (Y4)

Manual Start Input
(X16)

Safety Output
(YO0, Y1,Y2,Y3)

Safety Output Monitor
(Y12, Y13)

Solenoid Output
(Y17, Y20)

RUN Monitor
(Y16)

Safety Output ON

(Nogbﬂ«

Off-delay
Time

0.1s minimum

4— 0.1s maximum

oy

Initializing

When using control start input X17

Power ON

Safety Input
(X0)

Safety Input
(X1)

Monitor Output
for X0, X1 (Y4)

Manual Start Input
(X17)

Safety Output
(Y0, Y1,Y2,Y3)

Safety Output Monitor
(Y12, Y13)

Solenoid Output
(Y17, Y20)

RUN Monitor
(Y16)

o

Safety Output

ON

(Note)
—»

Off-delay
Ti

0.1s minimum

ﬁ «— 0.1s maximum

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

Initializing

|
[@—— 6s maximum

(Safety inputs X2 to X13 are ON in this chart.)
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Safetys)ne Fs1A Safety Controller

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—U— Dual Channel
_K [ Solid State

Safety Input
Muting

Muting Input

Muting Input

_L/,—I_r Dual Channel
_K‘”_ Solid State

Safety Input
Muting

Muting Input

Muting Input

Uil

Dual Channel

Direct Oepning

I

HE Dual Channel

Direct Oepning

Single Channel Monitor

S

=2k+1

Single Channel MonitorH

Start

Control

Safety Output 1
YO

Hold 0s1 Hold —E:
Y1
Self-hold Ossb
function 3
_,{ Off-delay
Trigger EDM
Safety Output 2
Y2
Hold
E— Y3
OSSsD
with
_[ Off-delay
EDM

Monitor

External Device
S Vonter

External Device
Monitor

* Monitor Output for

Safety Input

x x
{,l’.j

3

x
o

69
i

Safety Input 1 Monitor
Y4

Safety Input 2 Monitor
Y6

Safety Input 3 Monitor

* Monitor Output for
Safety Output

YO,Y1

(OR]

Y2,Y3

OS1

Note 1: Safety output 1 monitor and safety

Safety Output 1

Monitor (Note 1)

Safety Output 2

Monitor (Note 1)

ouput 2 monitor turn off

immediately independ of off-delay

X11 —
time.
X12 Safety Input 4 Monitor
& i
X13 —
* Monitor Output for Muting Input

x| | X
QQ[.j

x

tele
i

Muting Input 1 Monitor
Y5

Muting Input 2 Monitor
Y7

* Muting Lamp Output
(Note 2)

: :&)—VW 7
I :&)—VYZO

Note 2: The muting lamp output is turned on when
the safety function of the safety input is
temporarily suppressed. Even if the muting
input is on, the muting lamp output is not
turned on when the muting watch time is
exceeded or the corresponding safety input
(muting input 1: safety input 1) is off.

il

9]

0
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Safetys)ne FS1ASafety Controller

« 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) When not using the start switch (auto start)
S2, S3, S5, S6: Muting sensor (PNP type) 24V DC
S7: Emergency stop switch
S8: Interlock switch
S9: Start switch X6
K1 to K4: Safety contactor E
L1, L2: Muting lamp
M1, M2: Motor
24V DC SafetyOne ovbc
Fuse
When not detecting the welding
V+ V- of start switch (manual start)
31 24V DC
FE
== - [FE ] T
0SSD1 [—{ X0 - S9
T — X16
Y0 K1 X17
el N [¥0] (%7} o]
s2 Y1
T2
W X2 Y2 [ K3 |
= s3 When detecting the welding
B T3 [v3] of start switch (control start)
S THxs 24V DC
S4
24V Y4 f—
0SsD1 |—{x4 | Y5 ——»
5 Y6 —> se %
»—{ ov %ﬁ_ X5 Y7 — — Xz
S Y10 —»
5 5 Y >
- —— To
§ X6 12— |pc When connecting multiple
= s6 | Y18 ——> emergency stop switches in series
H | 17 RALY ’ o o o
5 " X7 Y15 ——» ! ! !
= Yie|—» L —we)
s7 QIH L. j : j X10
; Ti0 | I i i i 7] L
= T (I S e
]
X11
S8 = o o o
[ L R i [ P
* T3 | I % o
‘ Xi3 20 [ ™ s
K1 K2 —
S L Ry SANe K8 \ Note:
P Ka X14 Safety performance depends on the system configuration.
Ti5 | S K2 |-\ Ka \-\--) : :
[~ =~ ] Xi5 When not using some safety inputs
S9 — 24V DC o0V DC
X16
X17
T0
X0
T
X1
T4
X4
Safety components used in this system 15
Emergecy stop switch: x5
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E M5
Interlock switch with solenoid (spring lock type): HS6E, HS5E, HS1E X2
Light curtain (PNP type): SE4B T3
Muting sensor (PNP type): SA1E X ]
Muting lamp: HW1P-5Q7 [T6 |
Selector switch X6
Non-contact safety switch (2NO type): HS7A |>T<7I
Interlock switch: HS6B, HS5B
70| L
[: X10
] T | T L
X11
T2 IL
[: X12
T3] L
: X13 (Note)
Y17 A/ \—
Y20 \/\—$

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.
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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 Output ON (Note 3) Off-delay ! ON (Note 2) |
! ! |, Time 1 ;
™ [ ] Note 1: When the muting input is turned on

Safety Input
(X0)

while the safety input is off, muting
function does not become effective
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

o J‘«

ﬂ, [+— (Note 3)

7_’] Wo(e 3)

Safety Input
(X1)

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

: : : 3 3
| | | | |
! ! ! —f [ T (Note ) 1 safety output is turned on when start
Muting Input | | | Ll (Notes) ! ! input is turned on.
(x2) | | | i | | i Note 3: When the input time difference at the
T T T — — T T dual channel solid state inputs (X0-X1,
) | | (Note 4) | i (Noten) l X4-X5) is 0.1s or more, the input
Muting Input 1 ! ! ! ! ! ] monitor error is detected.
(X3) | i L i i i When the input time difference at the
) | | 1 1 [ | | ] ' dual channel direct opening inputs
Monitor Output | | | ; ! | | | ! (X10-X11, X12-X13) is 0.5s or more,
for X0, X1 (Y4) | ! P ! ! ! ! ! the input monitor error is detected.
- - * I 1 T - : - 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) _| l ; l l ! detected.
| | — | «——0.1sminimum | | —» «—
Manual Start Input ! ! L | . ! ! : 0.1s minimum
o ] o ]
i i —»[ [4——L 0.1s maximum | i i A—b} | [#——0.1s maximum
T I i -
Safety Output | | ! b : '
(YO, Y1,Y2,Y3) ! ! ! ' ! :
| | ‘ L ! R ————
Safety Output Monitor | ! ! ! ! ! |
(Y12,Y13) | | ! ! | | ;
RUN Monitor | N P 3 o |
(Y16) i b . : ! : !
— |4—— 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

Note 4: When the input time difference at the
muting inputs (X2-X3, X6-X7) is 3s or
more, the input monitor error is
detected.

Muting Lamp Output
(Y17, Y20)

0.1s minimum
.

Manual Start Input
(X17)

Muting Start ~ Muting End Muting Start Muting End
gafety O‘N ! | Safety Output i
Power ON utput O Note 3) Off-delay | ON(Note 2) !
‘ [Ny, et Oftdelay ; | ON(Note2) |
1 ] N . | I i Note 1: When the muting input is turned on
Safety Input Lo ! ; ! ! ! 1 while the safety input is off, muting
(X0) Li ‘ ! ‘ ‘ ! | function does not become effective
—» ra— (Note 3) ,‘_,i «— (Note 3) | ! | ! and safety output is not turned on.
!, ‘ ‘ ‘ ; i ] i —— (—————— Note 2: When the muting input is turned on
Safety Input | ! i | ! | | i ] while the safety input is on, the muting
(X1) | 0 L ! ! ! | fuction becomes effective and the
i ¥ (Note 4) | (Note 1), ! ! i safety output is turned on when start
Muting Input ! N ! g input is turned on.
uting ?)[();) ; i 1 1 i Note 3: When the input time difference at the
: dual channel solid state inputs (X0-X1,
(Note 4) —_[<— | I (Note 1) —— ; X4-X5) is 0.1s or more, the input
Muting Input | | | | monitor error is detected.
(X3) 1 ! ! i When the input time difference at the
| [ i ' | dual channel direct opening inputs
) i ! ] | (X10-X11, X12-X13) is 0.5s or more,
Monitor Output i [D ! i | the input monitor error is detected.
for X0, X1 (Y4) , i 1 !

—» ——0.1s maximum

Safety Output
(YO, Y1,Y2,Y3)

Safety Output Monitor
(Y12,Y13)

RUN Monitor
(Y16)

I
I
I
I
I
I
i
i
i

— «1—0.1s maximym
.
]
i
i
i
i
|
]
I
I
i
I
|
I
T
I
I
I
i

—> |4——~6s maximum
Initializing (Safety inputs X4, X5, X10 to X13 are ON, and muting inputs X6 and X7 are off in this chart.)
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Logic 5

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, X11)

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

Start Input 1
(X16)

Start Input 2
(X17)

External Device
Monitor 1 (T14, X14)

External Device
Monitor 2 (T15, X15)

* Monitor Output for

Safety Input

x
o

x

x
N

x
w

x
&)

Safety Input 3 Monitor
& Y6

x
[e2)

(b

x
]

X10

X11

X12

X13

;"I: Dual Channel
\[‘ Dependent
*I:: Dual Channel
\|' Dependent

:"[ Dual Channel
\[' Dependent

:"[ Dual Channel
\[‘ Dependent
*{: Dual Channel
Y Dependent

:"[ Dual Channel
Y Dependent

Single Channel Monitor

il

Hold

function

Trigger

Self-hold

Safety Output 1

R

Single Channel Monitor H

Control
Start

\

YO
051 Hold
0ssD g
with
_,{ Off-delay
EDM
Safety Output 2
Y2
Hold
— Y3
OSSD
with
_[ Off-delay
EDM

m External Device
Moniror

m External Device
Moniror

* Monitor Output for

Safety Output

Safety Input 4 Monitor
& Y7

Safety Input 5 Monitor
& Y10

Safety Input 6 Monitor
& Y11

Safety Output 1

Safety Input 1 Monitor m_ Safaty Output
Dl D
ost —
Safety Input 2 Monitor
@_. ; e owas,
- & Y13
ost +—

Note 1: Safety output 1 monitor and safety

output 2 monitor turn off
immediately independ of off-delay

time.

* Solenoid Output

(Note 2)

Y0,Y1

&

Y17

Note 2:

&

Y20

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.
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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:
S8, S4:
S5, S6:
S7:

K1 to K4:
M1, M2:

S8, S9:

Emergency stop switch
Interlock switch

Interlock switch with solenoid (spring lock type)

Start switch

Safety contactor

Motor

Solenoid control switch

24V DC

(Pressing the solenoid control switches after closing
the guard door, contacts 41-42 and 51-52 of S5 and
S6 turn on, allowing the SafetyOne to restart.)

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): HS7A

Interlock switch: HS6B, HS5B

Actuator

-+—— Guard open

Spring lock type
interlock switch with solenoid

TIXIIIIIILLS
2 REEBBIIZLEK
SRREIRRELRRILRSS

35
05 XS
RIS

%
9%,
6%

K5
K5

258
RRLS
aa%a9:%

3:: :3
PR
000000
PSS,
Selele%
LS

X%

Actuator

SafetyOne

S8

+

NiN|o|o oo x> w|w|n|n =|=|lo|o

4
o

EE
=l

x

Spring lock type

~«—— Guard open

interlock switch with solenoid ‘

|

-y
N

x
)

7
5 b

RRTLIITIIIKS
CIRIBILIRKS
LHRIIELRKS

SRS

SO0
o]
A
et
bl
002!
SuV.te%)

TS
’:
S

3
oo
oS
ot
55
o
boseSs
353
355
%
55
35
3RS
K%
K

2
8
o
K53
oteta

<>
55
<
9l

.,.
X5
09588
o
25

9
2
0

:’::
”:

252585
dotetedot 0%
26%6%% %% % %%

X
X

bt
R

9
K

£
&
s

XX X

When not using the start switch

(auto start)
24V DC

When connecting multiple

x
)

K3

s7

K1 K2

K4

7 |

x
IS

4
o

x
o

EEN

ovDC

—

Fuse

-
m

GG

o oP

Y

o

=

PP

S
lell[al ] 4 I

<
3

a
EE

=
N

=
@

=
=

=
o

=
o

|

\\}—4

To
PLC

Y17

Y20

7P

When not detecting the welding

of start switch (manual start)

24V DC

emergency stop switches in series

[ I

[_iL_iL_§ﬁ

1x|_{|x|_“
B B [y P P

o o o
KB H

ol
N

x
)

o
w

x
@

|

Iy
Iy

Iy
Iy

Note:

Safety performance depends on the system configuration.

S7

—{ X16
X17

When not using some safety inputs

When detecting the welding
of start switch (control start)

24V DC

S7

T0
X0
T
X1

T12
X12
T13
X13

Iy
Iy

Iy
Iy

X16
X17
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Safetys)ne FS1ASafety Controller

« Logic 5 Time Chart

When using control start input X17

When using manual start input X16

““““““““““““““““““““ £
z 4 ) £ E
o Q o S <
<o £ W% £ [
£F £ E
© v I I _ _E =] IR R I
3 t 2 <
5 1=}
O %
A IS S 3 S -
..nth
38 o) ] H
(e}
&\ : \ﬂ\ \\\\\\\ )

(Note)
T
I
>
|
I
b
ro
-
[
[
L
[
-
[¢—— 6s maximum

Pow:

=) 5 5% 5 5% S® =) So
ax ax ax o as = a2 =0
c c 5< (<3554 5. < > 5> c
= = - == o 2 - O .- sz
= = ox = = S N =
© © =70 S >" . =T o
© © 29 »n BT 5> S Z
(2] [¢2] c X - 5> s c =)
g5 S hs 3 ° o
o]
c
h © Nu\ > 2]
> °
k]
©
w

Off-delay
Time

(Note)

—b
|
I
|
|
|

[ 6s maximum

z
o
-
[
3
& 58 52 5F 5o 1 5@ 55 5o
ax ax oy a- as = ax =0
£z £z 5 £X 57 > 5> T
> B ox = o So On =%
° 2 55 2 Z - 5T o z
© © =9 4] o 3 ks
» » c X = k-2 = =g 2
S5 3 ng 3 2 =
o
- g < > o
= °
2
©
»

Initializing

Initializing

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

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

Logic 6
Safety Input 2 | ~I- Dependent - & Hold
(T2, X2, T3, X3) | X Self-hold—
function
d .
glgleztor Teach Mode —[ Trigger
Safety Input 1 Switch
(TO, X0, X1) . Auto Mode
Safety Input 3 :IED | Channel ]
(T4, )(4,y'|'5r,J X5) Dili:ct O;g:ieng & Hold
] Self-hold— | Safety Output 1
Safety Input 4 Dual Channel function & 0S1 Hold (Y
(T6, X6, T7, X7) :LEDirect Opening —[ Trigger | = 0SSD Y1
with
A Off-dela:
Safety Input 5 Dual Channel { Y
(T10, X10, T11, X11) Direct Opening |_ EDM
Safety Input 6 & 1 Hold Safety Output 2
Dual Channel _
(T12, X12, T13, X13) :][Emrem Opening peihold | [Hola Y2
TH 0OSSsD Y3
—| rigger with
Start |I’1(;;(L;161) Single Channel Monitor _[ Off-delay
EDM
Start |?)[Z:Jt7)2 (Single Channel Monitor|_| g,g::rm |—
External Device E ]
Monitor 1 Déﬁéla
(T1 4, X1 4) Monitor
External Device External
Monitor 2 I\Dn%‘::ﬁgr

(T15, X15)

* Monitor Output for
Safety Input (Note 1)

Safety Input 1 Monitor
> v4

x
o

x
N

Safety Input 2 Monitor

x

w
<
&)

Safety Input 3 Monitor
Y6

Safety Input 4 Monitor
Y7

b
Q

SREHEEL

-

0 Safety Input 5 Monitor

Y10

o

-
—_

-

2 Safety Input 6 Monitor
& ——>Y11
X13 —_

Note 1: Safety output 1 monitor is turned off
when safety input 1 is set to auto mode.

* Monitor Output for
Safety Output (Note 2)

Safety Output 1 Monitor

& (Note 2)
0OS1 -
Safety Output 2 Monitor
Y2,Y3 (Note 2)
& Y13
0s1 —

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

* Solenoid Output

Auto Mode (Note 3)

|

YO,Y1

& Y17

S1

S2
Y2,Y3

& Y20

S

S2

Note 3:
Auto mode
In Run state, the solenoid output turns on

Y0,Y1 O Y17
Y2,ys O Y20
Note 4:
Teach mode

W

6
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Safetys)ne FS1A Safety 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
S9, §10: Solenoid control switch 24V DC SafetyOne oV DC
(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 51 FE
Guard open interlock switch with solenoid == ;
RS
et s8 [0
ERIRIIRIEIKKY]
s oasasesetesesesetetesed - o
oS0 t0tet o tetetototetetel v
PR RRARIHIRAXH KL oL
BRXRRRIIRLLKI] h2 I R
BRI - : X2 v2 1
RS p O — S
S9 X3 Y3 ’
T4 | L
X4 Y4 f——»
T5 | TL Y5 |—»
X5 Y6 |———>
Y7 b—
Actuator  Spring-lock type 176 | L Y10 fb—»
Guard open interlock switch with solenoid X6 Y11 f——» To
P . 17| L vizl— |pic
R IIILLLLLK = X7 Y13 |——»
K S5 V’f Y14 pb——»
: ! Ti0 | L (Y15 |—»
e I L Ty Vel »
: | T | L ]
o IR oy
&> S6 QV{
: Ti2] S
(I I 5
i T3 | 1L Y17
I S -
K1 K2 T2 ] L Y20
I <
K3 K4 REAELS
Safety components used in this system m:m
Emergecy stop switch:
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HW1E X16
Interlock switch with solenoid (spring lock type): HS6E S8 X7
Selector switch
Enabling switch: HE1B, HE2B, HE3B, HE5B, HE1G
Non-contact safety switch (2NO type): HS7A S10
Interlock switch: HS6B, HS5B *
When not using the start switch When connecting multiple When not using some safety inputs
in teach mode (auto start) emergency stop switches in series
24V DC [
S S S o B T ]I
ANER LN LI 7y [
i i i 75 | _ T! JL
X16 WTS— [: 5
X7 X5 X5
S8 ;
o o o |
[—\th\?jhfﬁ T2 | S L
: i i X12 T2 | TL
i i i T3 | L ] X12
When not detecting the welding of X13 i JL
start switch in teach mode X13
(manual start) Note:
24V DC Safety performance depends on the system configuration.
s7
————X16
e X7
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Auto Mode

Safetys)ne FSs1A Safety Controller

« Logic 6 Time Chart

Teach Mode

input monitor error is detected.
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Sicherheitsprodukte

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

. ey LR ER B,
R B e ) (R AN A IS N
5z H w ﬂe E
[%2] ° 4
[ w 2 ©
““““““““““““““““““ PN N e s NS S SN NSNS B A A
<]
=z =z
5 B3
[ EUUU USRI SRR PR UUUPUU AU PUUIUU SRR SRR N PSR ISR PR R
2
5
& =) Ek Ea o 2} 56 5= =) S© 5] =l 55® 359 So
a ax o o a2 == = o= o o=~ adq =0
gz Egx £z z z £ Ex 3% EX £x =% 885> 5% 5%
ol - - 5 = - Q= e = e © - -~
5 5 9% 3 = 9% 3 ¢ % 5 9> 23 Sx =
© © 29 £ = 2q T X o X & o 5= B > 8= z
) ) c X > > c X n [ - = 2> L < 2< =)
5% 2 = 57 [sR=) T S o7 o [} o
o © 5 2 2 S == S = Do 0 >
k] 9 =2 5 T =2 c X 2 1= S [}
2 2 (%] %] 2 5] 3 < (%2}
= = = = (]

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

on the manual start input (X16).

Note 1: The detection time of input monitor error is infinite at dual channel dependent inputs (X2-X3).
www.atm-treichl.de
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Safetys)ne FS1ASafety Controller

Logic 7

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, X11)

Start Input 1
(X12)

Start Input 2
(X13)

Start Input 3
(X16)

Start Input 4
(X17)

External Device
Monitor 1
(T14, X14)

External Device
Monitor 2
(T15, X15)

Dual Channel

Self-hold Circuit 1

@_ Hold |-

i

Direct Opening

Self-hold
function

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

-

[ Trigger

|Q0

Self-hold Circuit 2

Hold [+
Self-hold
function

—[ Trigger

&

Self-hold Circuit 3

—

' ' Control
Single Channel Monitor Control
9 Start

j@_ Hold

Self-hold
function

Trigger

R

Single Channel Monitor

|

' " Control
Single Channel Monitor (—|Control
9 Start

N

Single Channel Monitor]-[comrol s

Control
tart

Safety Output 1

& o8t Hold Yo
- 0sSD o
with
I: Off-delay
EDM
Safety Output 2
- Hold Y2
& os 0SSD Y3
with
Off-delay
] EDM

m External
Device Monitor

External
Device Monitor

* Monitor Output for

Safety Input

x| X
{?

x

Bl alafel a1
T

X10

X11

97

Safety Input 1 Monitor
Y4

Safety Input 2 Monitor
Y5

Safety Input 3 Monitor
Y6

Safety Input 4 Monitor
Y7

Safety Input 5 Monitor
Y10

* Monitor Output for
Safety Output

Safety Output 1 Monitor

Note 1
Safety Output 2 Monitor
(Note 1)
é Y13

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

F

YO, Y1

(0153

Y2,Y3

F

OS1

* Solenoid Output (Note 2)

YO0,Y1

& Y17

S1
S2

g

Y2,Y3

& Y20

S1

@

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
the start input is off.
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Safetys)ne FSs1A Safety Controller

« Logic 7 Wiring Example

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

S1, 82, S4:
S8, S5:
S6, S7, S8:

Emergency stop switch

Interlock switch with solenoid (spring lock type)
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

interlock switch with s

olenoid

-«—— Guard open

7 7Y

20
2R

A
BRI
% 0’0’0’030’0‘:’4‘

K8

e
25

,v
X
!
220!

K
K5
3%
<5

3:3 5
e
0::
%5

S
5%
%5

LY
26%%%% %% %%

XX XX X

£
£
£

XX

24V DC

SafetyOne ovDC

V-
Fuse

Al

PP

Y

o
E

Y

H
S

o oP

o oP

Actuator ~ Spring lock type

interlock switch with solenoid

-+—— Guard open

%

ST
e e eoates

XXX

XX
35
&S

%5
%
55
52
<
55
<%
%5
0%

%5

2R

’:’:

:’ ’
0
::0
A’A

<P
2R

%

<5
SRR
3RS
%

0
2%
o2

5K
5
RS
35
55
<

%
‘:
K
R
R
».0
R338588
K
».0
%%
£
&S

(XX

0

XXX

S4

=D

CIEE BB B R

lals] |a] [« [<] |4

|

=
o

ooP

To
PLC

=
Y

=
w

=
=

770 |

X10
T11

=
(=]
v

PP

|

S6

X11

T12
X12

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

K1

K3

S7

— &
[Xi2]

T15
=

T13 Y17

E|

Y20

o oP

S8

X16

Interlock switch: HS6B, HS5B

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

24V DC

—————Xx12

S6

X13

When connecting multiple
emergency stop switches in series

o
H

o o

R A

X0

[—i;—‘i;—‘iﬁ-n
X1

o
B

o o
HoH

710 ]

X0
[—\3 S —™
X11

I
I

PP

S10

When not detecting the welding of
start switch for partial stop (manual start)

24V DC

S6
—————1x12
s7
—————{x13
X16
X17

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

24V DC

S6
——————{Xx12
NN ESER

o — |
L S8 X16
———— —{ X17

When not using some safety inputs

T | L
:

Note:
Safety performance depends
on the system configuration.
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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)

Safety Input (X2)

——

Safet
Power ON Safet Outpalt 2 ON Off-delay Off-delay Safety Output ~ Off-delay Safety Output

Ot 10N | Time Time AIION, Time Al ON
puth i ! (Note 1) —» — |
Safety Input (X0) | | i ! ! ! 1
—» _+—(Note 1) | 3 . l ' !

Safety Input (X1) | : ‘ "7
Monitor Output — 3 :
for X0, X1 (Y4) | ; i !

' (Note1)4>‘”I: ' !

Safety Input (X3)

Monitor Output
for X2, X3 (Y5)

Safety Input (X6, X7)

Monitor Output
for X6, X7 (Y6)

— rf(Note 31)

Control Start Input — 0.1sto 55 ‘ ‘ ‘ [ 0.1sto 58

(X12) [ | - -
Manual Start Input 0.1s min.—»| i< | <-0.1s min ! ! —= ~—otsmin. 1 | —™

(X13) m : L : L
0.1s max.—»| =— & ! ! T 0.1s max. T — T T :
Safety (()\;Jtpl¢t11 (Note 2) __,—|: : ‘ | _,—|‘ :
Safety Output ‘ T | ’—‘ !
Monitor (Y12) i ! ! !

Solenoid Output
(Y17)

1

Safety Output 2 ‘ 0.1s max., —= +— ‘ ‘ i 1
(Y2, ¥3) 1 [ : :

Safety Output ! ‘ ‘ ‘ ‘ —
Monitor (Y13) ' i ! !

Soleonid Output (Y20)

Run Monitor (Y16)

[+—6s max.

Initializing (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)

Safet Safety
Safety ~ Output 2 ON Off-delay Off-delay Safety  Output 2 Off-delay Safety Output
Power ON Output 1 ON . Time Time Output1 ON ' | Time All ON

ON_ (Note 1) 1w |=—

——

W

Safety Input (X0)

Safety Input (X1)

Monitor Output
for X0, X1 (Y4)

— ;<7(Note 1)
|

W

Control Start Input

6.1Sto 5s
X12) 1

—
-

at*eoqsmss C

[ .
-

—= [*—0.1smax.

Safety Input (X2)

Safety Input (X3)

Monitor Output
for X2, X3 (Y5)

Control Start Input
(X16)

Safety Output 1 i
(YO, Y1) !

i
0.1s max. —={ !
! (Note 2) ;

Safety Output
Monitor (Y12)

Solenoid Output
(Y17)

|

Safety Input (X6, X7)

Monitor Output
for X6, X7 (Y7)

Control Start Input

0.1sto 5s

4
1

0.1s max.

Safety Output 2
(Y2,Y3)

Safety Output
Monitor (Y13)

Soleonid Output (Y20)

[ R

|

Run Monitor (Y16)

f=— 6s max.

Initializing (X4, X5, X1 0,1 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).
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Logic 8

Safety Input 1 Dual Channel

Self-hold Circuit

1

I
I
I
I
I

(TO, X0, T1, X1) Direct Opening

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

Dual Channel
Direct Opening

Dual Channel
Direct Opening

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

Dual Channel
Direct Opening

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

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

Dual Channel
Direct Opening

El_ Hold
—

Self-hold
function

Trigger

Self-hold Circuit

Hold
Self-hold
function

—

Trigger

Self-hold Circuit

3

Start Input 1
(X12)

Single Channel
Monitor

)

HControl

@ Hold

Start Input 2 Single Channel

Control
Start Self-hold
function
\ Trigger

D

Safety Output 1

(X13) Monitor
Start Input 3 Sin
gle Channel Control
(X16) [ Monitor Control Start
Start Input 4 Single Channel Control
(X17) [ Monitor HControl 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

-

@

Safety Input 2 Monitor

Y5

Safety Input 3 Monitor

>

Y6

x

@l-j

Safety Input 4 Monitor

x

Bl alhlalal
7

Y7

Qzl-j

* Monitor Output for
Safety Output

Safety Output 1

Monitor (Note 1)
& Y12

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.

YO,Y1

F

OS1

:

Y2,Y3

082

S3

Hold YO
0ssD E Y:1
with
Off-delay
EDM
Safety Output 2
Y2
& 0s2 Hold s
| — 0sSD
with
_[ Off-delay
EDM
* Solenoid Output (Note 2)
&
&
-
0
& o
&

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.
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Safetys)ne FS1A Safety Controller

« Logic 8 Wiring Example
When wiring three emergency stop switches and two interlock switches with solenoid (spring lock type)

S1, 82, S4:
S3, S5:

Emergency stop switch
Interlock switch with solenoid (spring lock type)

S6, S7, S8: Start switch
K1 to K4:  Safety contactor
M1, M2: Motor
S9, S10:  Solenoid control switch
’ . A . ) 24V DC ov DC
(Pressing the solenoid control switches after closing SafetyOne
the guard door, contacts 41-42 and 51-52 of S3 and
S5 turn on, allowing the SafetyOne to restart.
ofhe Selely ’ W] [ =
Actuator Spring lock type S1 o FE . Fuse
Guard open interlock switch with solenoid W 70 | L i
— I e -
etetetotetetetetotetetotets! ~ ALE. Yo )
KISKIIEIKK KKK KK
PRKICICIKIKK KK KR X1
R ISICHKK KKK o —
B s2
CRCKRRRRLLKIKA H i .
9 i f —o
e [ '
IR
S9 |~ Y3 K4
9 [ (e 1
T4 | JL
<l [l
e Y5 ——>
s4 & — | Yor——>
Actuator Spring lock type CH Te 1 L Y7 f——»
Guard open interlock switch with solenoid :‘; e yo I »
| F——1 11
- : 77 | L —— To
PRICIHKIKIHKIRIKIKIKK KK |- |
BRRIEIRIEILRREK] = = | Yi2f——> |pjc
02020302020 202030 020202020 1X7_| Yl »
PRSI RKKCAKAY
KRGS RKRKRKKRKL
PRAIKICIKICIKIK KKK KKK K] I Y14 b—»
KRKCICICIKRK KX KK KKK I RS
PLKICICIRARK K XK KK KKK T10
0002020200 202030 %030 %0 %02 1710 | Yi5l— »
PROCISIKISIK XK KRRKEAEAKXK
92000000500 0.0.9.0:0% X10 F——
PORCAIHIILAIAXH K] | X10 | Y16 l—»
KIS IKRK KX IRK KKK I
%0.0.0.0.0’0.0.0.0’0.0’0.0’04 T11
S0 000 0 O 0 0.0:9.0:0.959:9, 77 |
SRR | X11 |
S6 T12
X12
T13 Y17
X13
K1 K2 [
Safety components used in this system [ F ¥ T4 | T Y20
Emergecy stop switch: K Ka | X14 |
XA1E, XW1E, XN1E, HA1B, HA1E, HW1B, HWAE I L K3 \\\
Interlock switch with solenoid (spring lock type): HS6E | X15 | Ka
Non-contact safety switch (2NO type): HS7A S7 E
Interlock switch: HS6B, HS5B S8
X17
S10
~f

When not using the start switch

for partial stop (auto start)

When not detecting the welding of
start switch in partial stop (manual start)

24vDC 24VDC
c»—/%E »—5/7% X12
X13 —— i3]
X16
X17 x17

When connecting multiple

emergency stop switches in series

o oo
G G ¢}

o
G ‘
[_m_sL_iﬁ

o o
K

vl
o

X
S)

3
b b

X

|

When not using some safety inputs

Note:
Safety performance depends
on the system configuration.

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

24V DC
S6

. — |

s7

* —
S8

. — |

X12

L]
]

4
o

x
o

2

[
[

x

|

PP
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« Logic 8 Time Chart

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

Safety

Safety
Ouput 1

Ouput 2 Off-delay

ON

'
|

e 1)

ON ‘Not

Power ON

Note 1)

Safety Input (X0)
Safety Input (X1)
Safety Input (X2)
Safety Input (X3)

Control Start Input (X12)

Monitor Output for X0, X1 (Y4)
Monitor Output for X2, X3 (Y5)

Manual Start Input (X13)

—0.1s max.

—

Safety Output 1 (YO, Y1)

Safety Output Monitor (Y12)

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

Safety Output Monitor (Y13)

Solenoid Output (Y20)

Run Monitor (Y16)

2
RPN - M Y (A P N
z
~ © & & ®
At x X > >
Z & = N o
- 3 =]
5 a a X Z
g £ £ 6 «
= > > X &
e} k5 k5 =3
2 - o =3
M © T = 5
b= (2] (2] 5 o
° g >
[} S ©
? o £
=
o [}
'c
S
=

"Initializing [+—6s max.

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)

Safety

Safety

Safety Output
AlION

Off-delay
Time

Ouput 2 ON

Off-delay
Time

5
=3
p=1
[SJ S I
>z
80
© =
N [T
3
- @
SE
2|
6 |5
N‘f }
o
N o
5 2
522
S &= |-t--
s
Pk —|
83 2
] o
» O 2
,
ﬂ\\\
z
e}
5]
E
<
s T
2 X
5 05
Qo Q
£ =
2 =
g 3
@ ©
1] )

Monitor Output for X0, X1 (Y4)

Control Start Input (X12)

Safety Input (X2)

Safety Input (X3)

Monitor Output for X2, X3 (Y5)

X16)

(

Control Start Input

Safety Output 1 (YO, Y1)

Control Start Input (X12)

Solenoid Output (Y17)

%
©
|l £
b e B
ﬂ‘l S
2
o
Z
g gs 58
- -
T2 T x L=
3 3 -
a a X 3 Z 5
£ £ ¢ g o T
2 2 X £ 35 8
T & 5 § & =
S S L & 32 s
o o 5 9 5 a7
g © = 5
S = g 0O
c Q2
e g ' =
s © »w 3
= ©
f=
5 %]
=

Solenoid Output (Y20)

4‘lnitializingﬂeﬁﬁ max.
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).

Run Monitor (Y16)
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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

~{ Dual Channel
\JL— Dependent

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

For connecting safety components with dual channel

Dual channel L Dual Channel NO/NC . ;
: mechanism, such as non-contact interlock
~J_ NO/NC ’
NO/NC Input switches.
Dual channel E T oval orame For connecting safety components with dual channel
{ Solid Stat

solid state input

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
X Self-hold . .
Self-hold function function Self-holding of input.
[Trigger
Safety Input . .
Muting function Muting ﬁggtimutlng 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
[D 8no| ooooessss|o
oloce | sseseasss|a
o|oco | oooooonooo|a
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; A —
<o
I oo T
> Locking 72.0
C \ Hole _
o a
] H H
Locking Hole Dimensions H a
o a
3 H a
— | o o f a
\ I a
- o a
o a
o o
o a
o a
o a
o a
o a
o a
H a
p =] = R =]
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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
from other components, heat source, or panel surface.

~— Panel
20 mm min.

80 mm min.

B W

—

Duct .
Direction

Install the SafetyOne vertically as shown in Figure 1. Do not install
in other directions (Figure 2).

End Clip
BNL6

Figure 1. Correct Mounting Direction

Downward

Upward Sideways

Figure 2. Incorrect Mounting Directions

Installing on DIN Rails

Use 35mm-wide DIN rails for installing the SafetyOne.
Applicable DIN rails: BAA1000

Installing

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

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

3. Use BNL6 end clips on both sides of the SafetyOne module to
prevent from moving sideways.

Removal

1. Insert the tip of a flat screwdriver into the latch.

2. Pull down the latch until the latch clicks.

3. Pull out the SafetyOne lightly, and remove from the DIN rail.

N
A

35-mm-wide
DIN Rail

4
ljI§ 35-mm-wide
'.L Clamp

DIN Rail
nstal ing Removmg
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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

SN

Terminal Wire
a:1.02to 1.21 mm
b:0.95t0 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.

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.

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 (OV 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.

Die technischen Daten und sonstigen Beschreibungen dieser Druckschrift konnen ohne vorherige Ankiindigung gedndert werden.

TREICHL - ATM Electronic

Auf der Bilt 10 - 12
D - 41189 Ménchengladbach

Telefon 02166/958545
Telefax 02166/958537

E-Mail: atm@ treichl.de
Internet: www.atm-treichl.de
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