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INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC iQ-F series programmable controllers.

This manual describes the handling of MELSEC iQ-F series safety extension module.

Before using this product, please read this manual and relevant manuals carefully and develop familiarity with the
specifications to handle the product correctly.

When applying the program and circuit examples provided in this manual to an actual system, ensure the
applicability and confirm that it will not cause system control problems.

Conditions of use for the product

- Although Mitsubishi Electric has obtained the certification for product's compliance to the international safety
standards IEC 61508 and ISO 13849-1 from TUV Rheinland, this fact does not guarantee that product will be free
from any malfunction or failure. The user of this product shall comply with any and all applicable safety standard,
regulation or law and take appropriate safety measures for the system in which the product is installed or used
and shall take the second or third safety measures other than the product. Mitsubishi Electric is not liable for
damages that could have been prevented by compliance with any applicable safety standard, regulation or law.

Regarding use of this product

« This product has been manufactured as a general-purpose part for general industries, and has not been designed
or manufactured to be incorporated in a device or system used in purposes related to human life.

- Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine or
passenger movement vehicles, please contact Mitsubishi Electric sales office.

» This product has been manufactured under strict quality control. However when installing the product where
major accidents or losses could occur if the product fails, install appropriate backup or failsafe functions into the
system.

- If in doubt at any stage during the installation of the product, always consult a professional electrical engineer
who is qualified and trained to the local and national standards. If in doubt about the operation or use, please
contact your local Mitsubishi Electric representative.

« Mitsubishi Electric will not accept responsibility for actual use of the product based on these illustrative examples.
Please use it after confirming the function and safety of the equipment and system.

 The content, specifications etc. of this manual may be changed, for improvement, without notice.

* For the non-Mitsubishi manuals mentioned in this manual, please contact the manufactures of the corresponding
products.

 The information in this manual has been carefully checked and is believed to be accurate; however, if you notice
a doubtful point, an error, etc., please contact your local Mitsubishi Electric representative. When doing so,
please provide the manual number given at the end of this manual.
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RECOMMENDED POINTS

opoint 1 e ece e e ceeeaneeeanceanceeeaneeeeaceeaceenseeennceenaseeeanceencseenseeenscsensssenaseenanses

Safety control can be introduced with less wiring and space.

No logic wiring between safety relays and no wiring for safety control monitoring is required.

Before m

Emergency stop  Safety light

Emergency stop Safety light
pushbutton curtain

pushbutton curtain

[ — 1

e =

Simply connect
the safety main module
to the CPU module.

[ — 1

u
L

Simply select a
built-in program.
No wiring for safety B No |ogic wiring is
control monitoring

required.

is required.
o
o
Safety relay Safety relay
module 1 module 2 E I
Simply connect the safety main module
to the CPU module.
Wiring for safety control monitoring

opoint 2 oo e e e e e e aeeacenceeaeeacacenaeeneeasenneensneeeneeneensenneencenseessensenseeseensensennensos

No programming is required and simple wiring reduces man-hours.
An applicable safety control circuit can Users can print the wiring diagram of the module

be simply selected from the nine built- configuration using MELSEC iQ-F Series Safety

in programs using the rotary switch. No Extension Module Configuration Guide™ and easily check
sequence programming is required. the wiring of safety sensors and contactors connected.

Rotary switch

I SEfies - Safety Extension Module Configuration Guide

MELSEC iQ-F Series Safety Extension
. ks Module Configuration Guide
I

B e ]

.

Printing of a wiring diagram

Built-in program

MELSEC iQ-F Series Safety Extension Module Configuration Guide can be downloaded from the Mitsubishi Electric FA site.
URL

www.mitsubishielectric.com/fa/ref/ref.html?kisyu=plcf&&software=iqfsafety_cfgguide



RECOMMENDED POINTS

opoint 3 e ece e e ceeeaneeeanceanceeeaneeeeaceeaceenseeennceenaseeeanceencseenseeenscsensssenaseenanses

Downtime reduction improves operating rate.

Error details and corrective actions of the safety extension module can be checked using the module
diagnostic function of GX Works3, helping early recovery from an error.

Error

GXWorks3

B B
Unab to resd data from a ssfety extansion module vihen s ntiaized.

power of the CPU module and the safety.
error cecurs sher powering ON t the sam fme,

of y
Misubishi

"Module Diagnostics" window

Information such as safety device settings and input/output status can be checked in the buffer memory,

reducing the recovery time.

A sequence program for checking the settings can be created using
information stored in the buffer memory.

Although the safety main module is replaced with
new one after error occurrence, the system does
not restart. The error cause cannot be identified.

A sequence program for checking whether the program 7 has been set

Q

= (rs)

Buffer memory Error
(Rotary switch selection status) ~detection /

The program 7 is set. The system restarts.

| have no idea why the system
does not restart.




1 PREPARATION

Before Connecting
Safety Devices

-
%000,

(1 Preparing required (2 Examining safety 3 Selecting a built-
products control circuits in program

u
Rotary switch

=) =)
3
T
(4 ] Setting the safety B Wiring the safety BAppIying the safety
main module main module main module settings

Emergency stop Safety light
pushbutton curtain

GX Works3
=) =
Ethernet
% Belt ;onveyor
Setting the CPU B Checking operation of
module the safety control circuits
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1 PREPARATION

Before Connecting Safety Application

Safety Devices Example i Required Products

1.2 Safety Application Example

This manual describes the settings and wiring of the safety main module (FX5-SF-MU4T5), the settings of the FX5U
CPU module, and the safety devices, such as emergency stop pushbuttons and safety light curtains, using the
following safety application example. To use the safety main module and safety devices correctly, assess risks based
on the user module configuration, and implement proper safety measures in accordance with the safety standards.

1.2.1 Safety application example described in this manual

The following is the safety application example of a packaging machine configured using the safety main module
and safety devices (an emergency stop pushbutton and a safety light curtain).

This safety application controls activation and stopping of a filling machine and belt conveyor by turning ON/

OFF the main contact on the safety contactor which opens and closes the power of the filling machine and belt
conveyor. When the safety main module detects an error by the self-diagnostics, all outputs of the safety contactor
turn OFF regardless of the applied logic, and the filling machine and belt conveyor stop.

Welding of the safety contactor contacts is also monitored. If a contact is welded, the system does not start even
when the start switch or the reset switch is pressed.

The following operations are performed by the logic of program 7 (= P. 13 ) in the safety main module.

Safety light curtain blocked =» Partial stop

o—| Belt conveyor |

Reset switch 1

Start switch

Reset switch 2

P Operation of the program 7 in the safety main module

1. After safety confirmation (emergency stop pushbutton: OFF, safety light curtain: not blocked), press the reset switches 1 and 2.
Then, press the start switch to turn ON the safety contactors of the filling machine and belt conveyor.

2.When the emergency stop pushbutton is pressed and the safety light curtain is blocked, the filling machine and belt
conveyor operate as follows:

Emergency stop pushbutton Safety light curtain blocked
pressed

Filling machine Stop Filling machine Run
Belt conveyor Stop Belt conveyor Stop

Safety light curtain blocked = Partial stop

3.Release the restart interlock with the reset switches 1 and 2, and turn ON the start switch.

4. The filling machine and belt conveyor run again.



1 PREPARATION

Before Connecting Safety Application

Safety Devices Example | Required Products

1.2.2 Connection example of safety devices ‘

Start switch Safety light curtain Emergency stop sﬁiﬁ% sl\?vietf:it 2
pushbutton
?’— ‘
Partial stop Entire stop
FX5U CPU module [ |

Safety main module (FX5-SF-MU4T5)
"program 7"

@ Drive power supply

Safety contactor

Safety contactor

Drive unit of the
filling machine

Safety contactor

Safety contactor

Drive unit of the belt conveyor

Safety light curtain blocked = Partial stop

NOILVHVd3dd i
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1 PREPARATION

Before Connecting Safety Application
Safety Devices Example

| Required Products |

’ 1.2.3 Operation flow

|

The following shows the operation flow of the safety application.

( Power ON

)

\
A

External device
monitoring (EDM)
= P. 19

<

Safety contactor NC

contact: OFF

(The safety contactors
are welded.)

Safety contactor NC contact: ON
(The safety contactors are normal.)

<«

\

Reset switch
status check
=» P, 19

\

Reset switch: OFF

Reset switch: ON

Restart

A

Safety program execution
(safety confirmation)

=» P 13

Danger

\

Safety

Emergency stop

O Point

External device
monitoring (EDM)
Whether the safety
contactor is welded
or not can be
checked before start-
up by monitoring
NC (normally
closed) contacts
which correspond to
the mirror contact.



1 PREPARATION

Before Connecting Safety Application

Safety Devices Example Required Products

1.3 Required Products

In the safety application example described in this manual, the safety main module (FX5-SF-MU4T5) is connected
to the FX5U CPU module, and the following safety devices are connected to the safety main module.

NOILVHVd3dd i

p FX5U CPU module’ p Safety main module p Emergency stop pushbutton
(1 module) (FX5-SF-MU4T5) (ES21-SB10G1 manufactured by SICK AG)

*: Firmware version "1.200" or later and serial number 17X**** or later

p Safety light curtain (manufactured by SICK AG)

In addition to the following products, a power supply and terminal block for the safety light curtain may be required.

+ +
(]
Sender System plug for sender External connection cable
(C4P-SA03011C00) (2076832) (YF2A15-020UB5XLEAX2)
+ +
o
Receiver System plug for receiver External connection cable
(C4P-EA03011D00) (2093097) (YF2A15-020UB5XLEAX2)

O Point The sender and receiver of the safety light curtain must be installed and adjusted correctly.
For the installation and adjustments, refer to the manual of the manufacturer.

p Contactor p Personal computer p Pushbutton switch
(Supporting mirror contact™) (automatic return type)
LX XY LX)
o ™ x 4 x 2
ven |
(manufactured by Mitsubishi Electric: SD-Q112)
This safety device is described as "safety
contactor” in this manual. } GX Works3"

*1: Mirror contact is a mechanism that
detects welding of a main contact.
*2: Auxiliary contact is NC contact.

*: Version 1.060N or later

1"
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2 EXAMINATION OF SAFETY CONTROL CIRCUITS

Operation of
Program 7

There are nine built-in programs in the safety main module (FX5-SF-MU4T5).
The program 7 is applied to the safety application example (= P. 8 ) described in this manual.
This section describes the operation of the program 7.

2.1 Operation of Program 7

P Normal operation

Drive power supply ot

Safety contactor

[ 1 felN

Dual wiring
(NC/NC)

. &Dnve unit of the } i
@ filling machine “vees ON

Drive unit of the
belt conveyor

*1: This is an off delay time. The default setting is 0 second.

P Operation when the emergency stop pushbutton is pressed (entire stop)

The following shows the operation when the emergency stop pushbutton is pressed.
All the outputs (QO to Q3) turn OFF and all the drive motors stop running.
% Safety contactor
H oFF

2] B oFF
saas e !i El oFF
i .--I-..

Drive power supply

Dual wiring [
(NCINC)

Drive unit of the
filling machine “eees OFF

o4

Drive unit of the
belt conveyor

P Operation when the safety light curtain detects a person (partial stop)

The following shows the operation when the safety light curtain detects a person.
The outputs (Q2 and Q3) turn OFF and only the drive motor of the belt conveyor stops running.

Drive power supply

T

Safety contactor

[ 1 [

|
@) |
, paed OFF
“ Drive unit of the ”|m
@ filling machine . Hﬂ OFF

“ Drive unit of the
belt conveyor

Dual wiring
(NC/NC)




2 EXAMINATION OF SAFETY CONTROL CIRCUITS

Logic Diagram of
Program 7

Dual wiring ¢
(NCINC)

NC input

P NC input and NO input operations
The operations of NC input and NO input differ as follows. The program 7 supports only the NC input.

A
operation detected
NC (normally closed) ON OFF

NO (normally open) OFF ON

When the program 7 is selected, connect NC inputs to the input terminals (10 to 13).

O -
Point If NO inputs are connected, safety control circuits cannot be configured properly.

P Operation of AND control

The operation of AND control will be as follows.

on 1 3)
on _ore | AND
_>

2) ON 2) ON 2) OFF 2) OFF
3) ON 3) OFF 3) OFF 3) OFF

P Operation when input terminals are wired redundantly

A safety device can be wired redundantly (using two input terminals) to the safety main module. The signals input to
the safety main module are verified internally. When the safety device is wired redundantly, if a “mismatch” is detected
by verifying input signals, the safety outputs can be turned OFF although an input signal from either one of the input
terminals is error. Also, the safety main module can turn OFF the safety contactors to stop the drive motor at the time of
an input wiring disconnection or a safety device failure.

Drive power supply

[ .ﬁ Safety contactor
senusil [ OFF

Safety
light curtain é Drive unit of the
x belt conveyor

For the overview of other built-in programs (1 to 6, 8, and 9), refer to = P. 39 .
For details on the built-in programs, refer to =» Section 4.2 Built-In Program Selection Function in the MELSEC iQ-F FX5 User's Manual (Safety Control).

NOILYdVd3dd
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3 SELECTION OF A BUILT-IN PROGRAM

Input Device ‘ Output Device ‘ General Input ‘ Printing of Module Printing of Wiring

Installation ‘ Module Selection ‘ Selection Selection Settings Configuration Diagram

This section describes how to install a safety main module safely, setting the module, and checking the electric
wiring of the module.

3.1 Installation

P Operating environment

The recommended browsers are as follows:
* Internet Explorer®11
* Google Chrome™

P How to use MELSEC iQ-F Series Safety Extension Module Configuration Guide

Step 1. Download

MELSEC iQ-F Series Safety Extension Module Configuration Guide can be downloaded from the following URL.
www.mitsubishielectric.com/fa/ref/ref.html?kisyu=plcf&&software=igfsafety_cfgguide

Step 2. Installation

Extract the downloaded MELSEC iQ-F Series Safety Extension Module Configuration Guide, and store it to a local
folder.
(Save destination example: C:\)

Step 3. start-up

afety Extension Module Configuration Guide Version: 1.00A

TFE-C

Safety Extension Modules

*: When MELSEC iQ-F Series Safety Extension Module Configuration Guide does not start normally, refer to
= P 49 .

For details, refer to the following.
=Appendix 6 How to Use MELSEC iQ-F Series Safety Extension Module Configuration Guide in the MELSEC iQ-F
MELSEC iQ-F FX5 User’s Manual (Safety Control).



3 SELECTION OF A BUILT-IN PROGRAM

| Module Selection | |

3.2 Module Selection

Select a safety main module (FX5-SF-MU4T5) and a program.

In this manual, select the program 7 (= P. 12).

n oll[ellq Safety Extension Modules |

[z~ IR Bl select |
Input Devices

Output Devices

Safety Extension Modules

=] = '“w; Series - Safety Extension Module Configuration Guide

v

=[als] ol 18Ik &[]

Select a program by using . and ™.
Select the program 7.

To display a logic circuit of the
program 7, click E_Ill (Logic) on the

toolbar.

Alogic diagram is displayed as below.

m,s‘sm.,m ...... MotduleConfiguratin Guide

v
The safety main module (FX5-SF-MU4T5) is
selected. “ Point
(=]:=}] Q-F Series - Safety Extension Module Configuration Guide
opoBpg - & iy
Input Devices
Output Devices
Safety Extension Modules ST -
Tﬁ 0 :‘5 a
8DI QA
]
QGQVIQIQQ
*1: "&" means the same as "AND".
In this manual, or is used.
*2: "()" means the same as "C)".
In this manual, . is used.
v

NOILVdVd3dd
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For details on the window configuration, refer to the following.
=Appendix 6 How to Use MELSEC iQ-F Series Safety Extension Module Configuration Guide in the MELSEC iQ-F
MELSEC iQ-F FX5 User's Manual (Safety Control).
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3 SELECTION OF A BUILT-IN PROGRAM

Input Device
Selection

T
X
E 3.3 Input ice Selecti
X
b
e After selecting the safety main module (= P. 15), select input devices.
z . . . . .
For the selectable input devices, refer to » Connectable devices and ladder symbols in the MELSEC iQ-F FX5
User's Manual (Safety Control).
In this manual, select an emergency stop pushbutton and a safety light curtain.
P Selecting an emergency stop pushbutton
88
>
5=
o% n [of[lY Input Devices | n Click| Mod 1-10/11 - MU |.
Q0o =
§ g S Series - Safety Extension Module Configuration Guide ?? ,,j kﬁsmes'w::" i Em e
= = 1w
(20" E-Stop
m InRuETlavieRs Dual-channel equivalent M/C contact
2‘ Output Devices Connectable program:
P MU:1,2,3,7.8.9
= m-n-\z'\z 8DI: 6,7
i MU Device connection destination:
_ Q «_Select
zl.ffl?I &0l al = Mod 1-10711-MU
o Q‘“‘ T Mod 1- 12713 - MU
20 m -
o0
o
10 L
> Z Q¢ Q1 G2 03]
§ O o
m
>
g
E' A 4 A 4
' E Click "E-Stops". B The connection configuration of the emergency
i stop pushbutton to the safety main module is
wo = displayed.
g ﬁ oopoEki~ o 1
z3 L
o3 : ;
E E Safety door switches. m.”.u.‘3 >
= =%= Potential free contacts MU
8 (iE(;'c’E)Mensixiue protective equipment 9
[ Bl ) -
- Non-contact safety switches g
m AfF Single-beam photoclectric safety sensars - LR
Two-hand controls I “u
i — Eo o]
so B ©
2 ﬁ ord
4
e
= A 4 A
>
Z .
P cixs esor B
o
O
e h: 7 o Qg1 G203
E Series - Safety Extension Module Configuration Guide ﬁ
" oEERa EEpL_ select  [IERET
Input Devices
[ E-Stops.
B
£3 i
= E MU
=0 P
8 E o :;“f:”"“ﬁi;"“’“m Cofnatiuit program: * Q Al
cO _. ) MU;!,Z,EJ,S,Q Qﬁn
E = i Sl oerimiedd ll;[:tifgconnec(iond:nina(iam -
(2] o =I= Potential free contacts Select I
m" + Mod 1-10/ 11 - MU
:1 (;Q (Eé;glg)n—seﬂsi(ivrpm(ecdvei‘ Mod 1-12/13- MU -
= m 8 Non-contact safety switches _—
(o= ©
» <
A 4

16



3 SELECTION OF A BUILT-IN PROGRAM

Input Device
Selection

P Selecting a safety light curtain

n Select E] "Electro-sensitive protective
equipment (ESPE)".

F Series

[of |85 E 1My

Input Devices. =
] EsStops.

. Esop
Single.hannsl NIC coneace

Mk EStop
Duabchannel equivalen: NI contact

i

¥ | Dunl hannel ecuialent NIC comtact (with cross-
B | e monoring)

ﬁ Safety door switches

=1 Potential free contacts

Electro-sensitive protective equipment
(ESPE)

Dl Non-contact safety switches

Safety Extension Module Configuration Guide

BEilw Gl L selecc  MERIT
%
@ E-stops ‘
i Safety door switches

1= Potential free contacts

Electro-sensitive protective equipment
(ESPE) i s

Tk

=]

ESPE
Safery liht curtain (Type 4)

ESPE
Safery lignt curtain (Typs 4)

H Safery ight curin (P2 2) | o nnectable program:

73 Espe MU: 123789
Viople ght Beam safaty 22 8D 67
Tweel ESPE Device connection destination:

Multiple light beam safey s= ¢ Selact
© Mod1-12/13-MU

ESPE
A satery aser scanner (1ype 3)

E Select %] "ESPE Safety light curtain (Type 4)".

v
nClick| Mod1-12/13-MU |.
SIS ]
ESPE
T B e et nment Safety light curtain (Type 4}

(S Connectable program:
He MU:1,2,3789
B 8Dl 67
IS | c— Device connection destination:
A3 5T e e pmst - Select

A 4

The connection configuration of the emergency
stop pushbutton and safety light curtain to the
safety main module is displayed.

i

Y

00 010203
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3 SELECTION OF A BUILT-IN PROGRAM

Output Device

NOILVHVYd3dd

3.4 Output Device Selection

Select output devices.

Selection

n (¢i[fdq Output Devices |

Series - Safety Extension Module Configuration Guide

@] E-stops

Two-hand controls

@ Safety mats

[Egi] Muting sensors

Enabling switches

Safety Extension Modules

A 4

Input Devices

i Safety door switches

1= Potential free contacts

[ Elggosensitve prarective equipment
(ESPE)

I Non-contace safety switches

A single-beam photoclectric safety sensors

Output Deviees |

B select |

Input Devices

Output Devices

Graphics

Safety Extension Modules

®  Electrical Symbols

Select 1My

EN

v

n Click @ "Motor contactor".

Series - Safety Extension Module Configuration Guide

Input Devices
Output Devices

Electrical Symbols

Pt Valve
B vaive
® Motor
® Lamp

e [~ I8 G

(53 | Motor contactor

ta Motor contactor

B select ]

Motor contactor

Device connection destination:
» Select

+ Mod 1.Q0- MU

- Mod 1-Q1-MU

- Mod 1.Q2-MU

* Mod 1.Q2- MU

18

Select the following in sequence.
[ Mod 1-Q0 -MU |
[Mod1-Q1-MU |
[Mod1-Q2-MU |
[ Mod 1-Q3-MU |

Motor contactor

Device connection destination:

+ Mod 1-Q3-MU

The connection configuration of the emergency
stop pushbutton, safety light curtain, and
safety contactors to the safety main module is
displayed.

10 S50 1 R AR

Q001 Q243




3 SELECTION OF A BUILT-IN PROGRAM

3.5 General Input Settings

Set the following to execute the external device monitoring (EDM) and the reset switch status check in the

operation flow (= P. 10 ).

n Click (General input settings) on the toolbar.

[=]:=] C |Q-F Series - Safety Extension Module Configuration Guide  Version:1.004

215 B

E Select the following checkboxes.
P External device monitoring (EDM)
"EDM QO0/Q1", "EDM Q2", "EDM Q3"

P Reset switch status check
"Reset interlock"

@ (pushbutton switch) and B] (auxiliary NC contact of the contactor) are placed between the terminals

X80, X0, X1, X2 and the +24 VDC.

i€ iQ-F Series - Safety Extension Module Configuration Guide ~ Version: 1.00a

X0 1 Eom Qi
xt: © oma
X M ome

1
e
=

General Input
Settings

“r24vDC

+24 VDT

MU program: 7

Resetinterlock

<

¥

x0: M EDMQo/Q1
x1: M EDmQz
x2: M EDM Q3

NOILVdVd3dd
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3 SELECTION OF A BUILT-IN PROGRAM

Input Device utput Device General Input Printing of Module
Selection Selection Settings Configuration

Installation ‘ Module Selection ‘

ng of Module Co

Printing of Wiring
Diagram

Display the module configuration of the selected safety main module, input devices, and output devices on the
configuration window, and print it.

NVYHO0dd NI
-171Ng VY 40 NOILO313S

20

Click D (Configuration) on the toolbar.

Input Devices

Output Devices

2 Motor contacor
| [[—
Pt Valve

5% vaive

® Motor
® Lamp

g T

~FAveC

Click the button.

MELSEC iQ-F Series - Safety Extension Module

Modules connected | Module name Description

1 FX5-5F-MU4TS | Main module, 4 inputs/4 outputs, output delay range: 0-5 5

1) For wiring instruction of input/output devices to be connected, please refer to the manual of each devices.

2) Safety inputs are turned off for input terminals that do not have input devices connected to them. Check that the configuration takes into account that safety inputs will be
trned off. Iif required, connect unused safety inputs to positive terminals or T terminals. There is no need to connect an input device when the program for the FX5-5F-8D14 is
setto0.

3) Connect the safety extension module to a 24 V DC power supply.

4) Once the system has started, the X50 and X2 LEDs of the FX5-SF-MU4TS should light up. If either, or both of the LEDs do not light up, safety outputs will not turn on.

5) Ifthere is an error with the safety extension module, the ERROR LED will fiash 1 to 6 times. Refer to the MELSEC iQ-F FX5 User's Manual (Safety Control) SH-082078ENG for
further information

6) Settings made with the rotary switch on the safety extension module need to be applied. Refer to the MELSEC IQ-F FX5 User's Manual {Safety Control) SH-082073EMG for
information on how to apply the setings.




3 SELECTION OF A BUILT-IN PROGRAM

Printing of Module Printing of Wiring
Configuration Diagram

utput Device

Eefedten ‘Genera\ Input Settings

Installation ‘ Module Selection ‘Ir put Device Select\on‘

Display the wiring diagram of the selected safety main module, input devices, output devices, and general input
settings on the wiring window, and print them.

n click [[[i (Wiring) on the toolbar.

Input Devices

Output Devices

£ | Metor contactor
5 Mocor contaceor
Pt Valve
5% Volve

® Motor
® Lamp

P Graphics
Safety Extension Modules

~FAveC

button.

E Click the

Project
Naotes:

1MU

EDM Q3

E EDM QO/Q1 RESET D0/

1) For wiring instruction of input/foutput devices to be connected, please refer to the manual of each devices.

2) safety inputs are turned off for input terminals that do not have input devices connected to them. Check that the configuration takes into account that safety inputs will be
turned off. If required, connect unused safety inputs to positive terminals or T terminals. There is no need to connect an input device when the program for the FX5-5F-BDI4 is
settal.

3) Connect the safety extension module to a 24 V DC power supphy.

4) Once the system has started, the X50 and X2 LEDs of the FX5-5F-MU4T5 should light up. IT either, or both of the LEDs do not light up, safety outputs will not twrn on.

5) If there is an error with the safety extension module, the ERROR LED will flash 1 to & times. Refer to the MELSEC iQ-F FX5 User's Manual (Safety Control) SH-082078ENG for
further information.

6) Settings made with the rotary switch on the safety extension module need to be applied. Refer to the MELSEC iQ-F FX5 User's Manual (Safety Control) SH-082073ENG for
information on how to apply the settings.

21
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4 SAFETY MAIN MODULE SETTINGS

Part Names

Set the following for the safety application example (= P.8 ) in this manual.

Rotary switch Initial value Setting range Setting value

FUNCTION 0 0to9 7
DELAY 0.0s 0.0s,0.5s,1.0s,15s,2.0s,25s,3.0s,3.55,4.0s,5.0s 0.0s

TN

IFXS-SF-MU4T5 Rotary switch

0e

FUNCTION rotary switch e N
2\‘.i3~67 MUT :g:
FUNCTION] '3 \\5)2‘98 q2a3 e \éb

1\}..3 POWERe @ l‘r
/4 Y
BEEAY 0"@:';‘ ERROR

X1SEC | |

—1 .
ENTER O Set values with the rotary switches.

DELAY rotary switch

4.1 Part Names of the Safety Main Module (FX5-SF-MU4T5)

P FUNCTION rotary switch
Sets a built-in program of the safety main module.

p DELAY rotary switch
Sets an off delay time for the safety control output.

p ENTER button
Runs a set program on the safety main module.

p Safety control I/0O LEDs
Indicate the ON/OFF status of the safety control input and output.

» POWER LED
Indicates the power supply status.

p ERROR LED
Indicates the error status of the safety main module.

) Extension connector cover

Protects a connector for connecting an extension module.

p Terminal block (spring clamp terminal block)

Connects safety devices and general control devices.

P General control input LEDs

Indicate the ON/OFF status of the general control input.

For details on the part names, refer to = Section 2.6 Parts Names in the MELSEC iQ-F FX5 User's Manual (Safety Control).



5 SAFETY MAIN MODULE WIRING

Terminal
Arrangement

Wire the safety main module and the safety devices based on the wiring diagram created using MELSEC iQ-F
Series Safety Extension Module Configuration Guide.
The following shows the wiring diagram of [Ell to 3.

Input wiring
(Emergency stop pushbutton)

Input wiring
Qoj|Qi1|Q2f Q3 (Safety light curtain)

—_—

EDM Q0T RESET QUigH

Safety contactor wiring

|:::| E::l E::l |:::| I3 Power supply wiring

RESET G2/Q2

EDM g2

EDM 3

5.1 Terminal Arrangement

The following shows the terminal arrangement of the safety main module (FX-SF-MUA4TS).
The terminal numbers on the terminal arrangement below correspond to the terminal numbers written on the wiring
diagram.

Left side Right side
G| B | o Bt

Safety input 0 Q0 Safety output 0

FX5-SF-MU4TS

11 Safety input 1 Q1 Safety output 1
12 Safety input 2 Q2 Safety output 2
13 Safety input 3 Q3 Safety output 3
X0 General input0  TO Test output 0
X1 General input1  T1 Test output 1
X2 Generalinput2 XSO ENABLE input

+ External 24 V - External 24 V
+24 V terminal Ground terminal

POWER
ERROR

Spring clamp
terminal block

FG Frame ground FG Frame ground

NOILVdVd3dd
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5 SAFETY MAIN MODULE WIRING

Terminal
Arrangement

Input Wiring ‘

Safety Contactor Power Supply
Wiring Wiring

p H Wiring between the emergency stop pushbutton (ES21-SB10G1) and the safety main module

The following shows the wiring between the emergency stop pushbutton and the safety main module.

24 VDC

Backside of the
emergency stop
pushbutton

.

P H Wiring between the safety light curtain (receiver) and the safety main module

The safety light curtain (receiver) is connected to the safety main module by wiring an external connection cable to

the safety main module.
For the wiring of the products manufactured by SICK AG, refer to the following.
= deTec4 Safety light curtain OPERATING INSTRUCTIONS

24 VDC L
Brown

— Blue

o————White
C M Black

Gray \I +

(not used) 4

0VDC
External connection System plug for
cable receiver
(YF2A15-020UB5XLEAX2) (2093097)

B Power supply wiring of the safety light curtain (sender)

24 VDC [
Brown

Blue
White (reserved)

Black (reserved) . +
N

Gray (not used)

o
0VvDC
External connection System plug for
cable sender
(YF2A15-020UB5XLEAX2) (2076832)

Receiver
(C4P-EA03011D00)

Sender
(C4P-SA03011C00)



5 SAFETY MAIN MODULE WIRING

Input Wiring Safetm%%rgactor Powv?/zr%épply

Terminal
Arrangement

5.3 Safety Contactor Wiring

» H Wiring of safety contactors, restart interlocks, and EDM

24 VDC

[ [ [ Safety contactor
m'n n
CICICIOI0;

E-- e e B
"‘° Amb
[ SD-Q11 [t}
RESET Q0/Q1 UN?‘ . o ?zusc 20

Pushbutton switch O O O ® C
(automatic return type) m Iﬁ_

N Y

Spring clamp terminal block ) )
of the safety main module mlnl!_

CICICIOIC;

o 3 S0 B B
Aux1b|
5D-Q11] (|NO
412 975
%Ur 2 o S B

mln "
OOOO(LE

E 11132 o 2INC

Aux.1[ D¢
B (iNg) |3

RESET Q3 ONOFF 4T 1975
bii] om DN

Pushbutton switch
(automatic return type) O O O O] C

JaUaU U U

|

\al
\aVy

U

eS| w |1
OOOO(Lm

2INC

f DC
Aux1b
C1Eoo Rk
ON OFF 4/T2 1978
21 om DN I

mvlﬁ.

0VvDC

5.4 Power Supply Wiring

P O Wiring between an external power supply (24 VDC) and the safety main module

24 VDC

Spring clamp terminal block
of the safety main module

0VvDC

ONIFIM
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6 APPLICATION OF SAFETY MAIN MODULE SETTINGS

This section describes how to apply the settings of the FUNCTION and DELAY rotary switches (= P. 22 ) to the
safety main module (FX-SF-MU4T5).

O Point  Wire safety devices to the safety main module before applying the settings. (= P. 23 )

Step 1. Powering ON

Hold down the ENTER button of the safety main module using a tool, and power ON the FX5U CPU module and
the safety main module simultaneously (within two seconds).

FX5-SF-MU4T5 e
as e
ot g
FUNCTION l,'.-'f BN ON —
§
2 \
WS POWER e
(omav | R ERROR®
—
ENTER
Hold down the ENTER button
using the tool. E@

Step 2. Removing the tool from the ENTER button

Remove the tool from the ENTER button immediately after the ERROR LED of the main safety module starts flashing.

FX5-SF-MUAT5 R FX5-SF-MU4T5 .
e i1

siie o 28 sii w28
Eeronl (D) e (Eerion] (D sy

s POWER (=] ) e POWER
M‘O".‘,‘ ERROR) M‘&@:‘f ERROR®
e L e —1

ENTER enter O
ERROR LED Within th g ‘ Remove the tool from
Ithin three seconds
(0 [0 | " the ENTER button.

*: Remove the tool from the ENTER button within three seconds after the ERROR LED starts flashing. Holding down the ENTER button for longer
than three seconds causes an error of the entire safety main module.
Do not press the reset button connected to any of the terminals X0, X1, or X2 while applying the settings.

Step 3. Powering ON again

— ON —
OFF @ E

Check that the ERROR LED is not flashing. If an error occurs, the ERROR LED flashes.
When the ERROR LED flashes, refer to = P. 34 .

FX5-SF-MU4T5
"y e
2,587 e
(Encron (D) s
T POWER
P
CErnakicy
N ==A
ENTERO
ERROR LED
oo Y |

“: An error will occur if the wiring of the terminals X0, X1, and X2 is changed after the settings are applied.

An error will occur if only the FX5U CPU module is reset or either one of the FX5U CPU module or the safety
“ Point extension module is powered OFF and ON.
Make sure to power ON the FX5U CPU module and the safety main module simultaneously (within two seconds).



7 CPU MODULE SETTINGS

Communi
Settin

Parameter Settings

SONILL3S
37NAON NdO

Drag and drop a safety main module (FX5-SF-MU4T5), and double-click the added FX5-SF-MU4T5.

B8 MELSOFT GX Works3 (Untitled Project) - [Module Configuration *] - o x
i Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help _8x

DPRAslle

(Find POU) B0 e x| ar

Display Target: [ = =
Analog Adapter
Extension Power Supply Module

Input

Informalign Module
X

Double-click . B o Hode

ety Eergn odie
I & P sr T iy main mociie A Ponis Ponis |

S

FX5-SF-MUATS
[Overview]

Safety extension module:
[Specifications]

Input: Voltage -5to 30V DC, Current: -25to 3mA DC
[Number of /0 Points]

8

POU List [Favorites ] History | Module | Library

5 Output

Click the [OK] button.

MELSOFT GX Warks2

N Add amodue.
[Mocie Name] FX5-SF-MU4TS

MMownting Postion ] 30U

Modue Setting Setting Change

Moduie Label:Not use
Sample CommentUse:

W | Clootecsnonvuciseasann -

Set refresh parameters for input/output signals and error information as necessary.

' MELSOFT GX Waorks3 (Untitled Project) - [ 11U11X5-SF-MUATS Module Parameter | - o X
i Project Edit Find/Replace
BRAS|le
==l Y]

3

Convet View Online Debug Diagnostics Tool Window Help

e 5 . Number of ransfers tointellige:
dule Configuration oot e o L] Devis

Number of ransfers to CPU

~liEn
i — o el T -

-8 Refrosh etings

el CPU.
Latest error code:
Latest address cf error
Number of uits connect
Input signal
Output signal and Modul
Output signal and Intern
System CRC
Input terminal eror
Error code 1
Ertor code 2
Lover fotary svitch s
Upper rotary switch stat v
B (2 Parameter < >

m Parameter

(1) The ltest eror code detected by the module s stored.

it Check. Restore the Default Setings
tem List  Find Resul

27



7 CPU MODULE SETTINGS

Communication iting Data t

Parameter Settings Settings

Directly connect the Ethernet ports with a cable as shown below.
Perform a communication test before writing data to the programmable controller.

SONILL3S
37NAON NdO

FX5U CPU FX5-SF-MU4T5

1 Ethernet

EPmJecl Edit Find.i’RepIace Convert  View Onllne| Debug Diagnostics Tool  Wind

D 1S @l ) | 0 --—-----—_.......:._.. :
- lEE= T m%lﬁ & Read from PLC...

Current Connection Destination...

TARUE ey TR — 3k |t S ;
PFS5 sFS FB sFb FY Fa sFa cFB cki0 | sF7 sk
Verify with PLC... I
Remate Operation(S)... o
Safety PLC Operation... (3
Redundant PLC Operation(G) 'l

ragram

= CPU Memary Operation...
#l1 Initial

Delete PLC Data...

User Data v
Set Clock... |
Monitor 3

FE Property Management (Onling)...

Watch (3
Standby | User Authentication... (3
A 4 G o L
E Select "Direct Coupled Setting".
Connection Destination Simple Setting Connection X

(®) Direct Coupled Setting

Please select the direct connection method with CPU module.

(@ Ethernet

Ethernet Board

Ethernet

Directly communicate with the CPU module without using a hub.
It is not required to specify the P address of CPU module.

* This setting is applied to all Ethernet port direct coupled settings.

Adapter Not Specified %
IP Address of Adapter I:l Communication Test

(O Other Connection Method

Select this method i you want to connect to _ Other Connection Method
CPU module with 3 connection method other (Open the SD_EEIFV_CDHHE“CtIﬂn
than the direct coupled setting. Destination window)

[]Do not show this dialog again

e ol R I

Connection Destination window.

28



7 CPU MODULE SETTINGS

Communication | Writing Data to the

farameieasetings | Settings Programmable Controller

Specify the Ethernet adapter of the personal computer that is directly connected to the CPU module.
When "Not Specified" is set, select an adapter to be used from the drop-down list.

SONILL3S
37NAON NdO

Connection Destination Simple Setting Connection X

® Direct Coupled Setting

Please select the direct connection method with CPU module.

@) Ethernet

Ethernet Board

Ethernet

Directly communicate with the CPU module without using a hub.
It is not required to specify the IP address of CPU module.

* This setting is applied to all Ethernet port direct coupled settings.

Mot Specified

Adapter

Intel(R) Ethernet Connection (5) 1219-LM

IP Address of Adapter

O Other Connection Method

Select this method if you want to connect to _ Other Connection Method
CPU module with 2 connection method other (Open the Speciy Connection
than the direct coupled setting. Destination window)

[]Do not show this dialog again
* Always open the Specify Cancel

Connection Destination window.

n After the adapter is selected, click the| Communication Test |button.

=

@) Direct Coupled Setting

Please select the direct connection method with CPU module.

@® Ethernet

Ethernet Board @

Ethernet

Directly communicate with the CPU module without using a hub.
It is not required to specify the IP address of CPU module.

* This setting is applied to all Ethernet port direct coupled settings.

Adapter Intel(R) Ethernet Connection (5) 1218-LM ~|
IP Address of Adapter s I Communication Test |

() Other Connection Method

Select this method if you want to connect to _ Other Connection Methed
CPU module with a connection method other (Cpen c_he Spedify Connection
than the direct coupled setting. Destination window)

[JDo not show this dialog again
* Always open the Specify oK Cancel
Connection Destination windaw.

4

B When the message "Successfully connected with the FX5UCPU." appears, click the button.

MELSOFT GX Works3 X

o Successfully connected with the FXSUCPU,

29



7 CPU MODULE SETTINGS

i C Qatti Communication Writing Data to the
arameiensetings Settings Programmable Controller

7.3 Writing Data to the Programmable Controller

SONILL3S
37NAON NdO

Convert the program and write data to the programmable controller.

n Select [Convert] = [Rebuild All].

EP‘mjecl Edit Flnd.i'Replace | Crerert | \l'lew Dnlme Dehug Diagnostics  Tool
s Rt e e e

. 41;1 Convert(B) 2 0
Online Program Change Shift+F4 i ;
%EllﬂlgIlﬂﬁ$ EFivg : Al
CLF LR O T ||§ Rebuild All Shift+Alt-F4 |~
P F5 sFS5 FB SFB F7 Fa SF | caFs caFm
o Check Syntax [ —
Mavigation | ProgPoy
I ; Program File Setting... -I_
- : 1 7
' Worksheet Execution Order Setting...
r Project
I Module Configuration Setting...
v —
H Click the button.
Rebuild All x
! Rebuild all programs in the Project.
Conversion Setting
0 Execute rebuild with the following settings.
Please chedk details in Options. Options
Label Assignment Retain Reassignment
Others Do Mot Use the Same Label Name in Global Label and Local Label

Optimize the Number of Steps{Level 2)

Check Program
[[]Execute Check Program after Completing Rebuild All

Cance

v
The program is transferred to the programmable controller.

H Select [Online] = [Write to PLC].

EPIOJect Edlt Flnd.l'RepIace Convert \f'iew | Onlmel Dehug Dlagnoshr.s Tcml Windcr

I

Current Connection Destination...

|

Read from PLC...
Write to PLC...
Verify with PLC...

3
=
2}
m
@
% <
sl
=
if
iy
i
)

_—H—'—II—'-}-'T—'-H-'-()-{} ] —>-§>e<|-mm
= F5 sF5 FB sFE F7 F& F3 =F8 cF

cFlo | sF7 =Fi

Remote Operation(S)...

Write N
i, Project | Safety PLC Operation... »
; ?I Module [:.:unfiguratiu:nn [[{ Redundant PLC Operation(G] 3

30



7 CPU MODULE SETTINGS

. : Communication
Parameter Settings | Settings

n Click the [Parameter + Program] button, and click the button.

Writing Data to the
Programmable Controller

Online Data Operation

Display  Sefting  Related Functions

B - B

Parameter + Program(F) Select All Legend

Open/Close Al(T) Deslect ANy | % CPUBvitinmemery

- EE - B~

B SO Memory Card

@ intelligent Function Mode

Moche Name/Data Name
B 4 Untitled Project

£ & Parameter

Tite

Last Change size (Byte)
ey S

- System Parame ter/CPU Parameter
@ Modue Parameter
B Memory Card Parameter
fig Remote Passnord

O Globallsbd
4 Global Label Setting

12312020 12:01:42 ... |Not Calulated
1/23/2020 12:02:05 .. |Not Calulated
1/23/2020 11:59:13 .. |Not Calculated

1/23/2020 11:59:13 ... |Not Calculated

1/23/2020 1:02:33PM | Not Calculated

1/23/2020 12:05:15 .. Not Calalated

Disisy Memary Capacry.

T [ Check Memony Copaciy befor Vireng

x

ey e
B A— o
I | e
e PR -
W o= C ] 1 i il ]
| ] 5D Memory Card Fee
[ | con
B e oo PogamoD Resoren o900 p— Py ——
I 1 I 10 ]
I == I o
v
H Click the button.
MELSOFT GX Works3
Completed.
[[] Do net show this messape from nest time.
v

When the data is written to the programmable controller, power OFF the FX5U CPU module and the safety
main module, and then power them ON simultaneously (within two seconds).

An error will occur if only the FX5U CPU module is reset or either one of the FX5U CPU module or
O Point the safety extension module is powered OFF and ON.

Make sure to power ON the FX5U CPU module and the safety main module simultaneously (within

two seconds).

=1

<]
OFF

=)

ON

SONILL3S
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8 OPERATION CHECK OF SAFETY CIRCUITS

Installati f Safet .
ns aLigahltogSrtaSig ety Operation Check

8.1 Installation of Safety Light Curtain

Install the safety light curtain. For details, refer to the following.
= deTec4 Safety light curtain OPERATING INSTRUCTIONS

8.2 Operation Check

Check the following operations after the packaging machine in the connection example of the safety devices
(=» P. 9 ) starts running.
* Entire stop - Partial stop - Reset interlock

P Entire stop

Check that all the safety contactors turn OFF when the emergency stop pushbutton is pressed.

Step 1. Pressing the emergency stop pushbutton

Press the emergency stop pushbutton. Check that all the safety contactors turn OFF and the entire packaging
machine stops. Check the ON/OFF status of the safety contactors with the contact carriers.

ON == OFF
' ‘Y ﬂ ON OFF
LTSS LT TS ®%eee %0,
.~ - .- - .~ - .‘-—
’ ®eee’ ®eee ®eee, ®eee, (. HH:I] :] » [: IJI}]
Safety Safety Safety Safety ON OFF ON OFF
contactor contactor contactor contactor

<Drive unit of the filling machine> |<Drive unit of the belt conveyor>|

Step 2. Resetting the emergency stop pushbutton

Reset the emergency stop pushbutton. The safety contactors remain OFF, indicating that the restart interlock
circuit is functioning.

Safety Safety Safety Safety ON OFF
contactor contactor contactor contactor

<Drive unit of the filling machine>| |<Drive unit of the belt conveyor>|

Step 3. Pressing the reset switches 1 and 2

After the entire packaging machine stops, press the reset switches 1 and 2 to turn ON the safety contactors El to
HA. Check that the restart interlock is released using the reset switches 1 and 2 and the packaging machine starts
running again.

-~ ’ OFF ==p ON
Q’j’ AAI I a6

Safety Safety Safety Safety ON OFF ON OFF
contactor contactor contactor contactor

|<Drive unit of the filling machine>| |<Drive unit of the belt conveyor>|

Reset switch 2




8 OPERATION CHECK OF SAFETY CIRCUITS

Operation Check

Installation of Safety
Light Curtain

P Partial stop

Check that some safety contactors turn OFF when the safety light curtain detects a person.

Step 1. Inserting a test rod into the safety light curtain

Insert the test rod into the safety light curtain. Check that only the safety contactors Fl and @ turn OFF. Check the
ON/OFF status of the safety contactors with the contact carriers.

ON == OFF 7 Je)

—  u >
1 mm
———— ﬂ ﬂ ﬂ ﬁ ON OFF M2
LYY LT XYS LT XYY ALY <33

o ™ o ™ o ™ S Q 6

LT LYY LL T LYY (. HH::J :] ? [: IJI}] gz

(@]

Safety Safety Safety Safety ON OFF ON OFF % =

contactor contactor contactor contactor [OXe}

<Drive unit of the filling machine>| | |<Drive unit of the belt conveyor> A

o

m

Step 2. pulling out the test rod

Pull out the test rod from the safety light curtain. The safety contactors Hl and Bl remain OFF, indicating that the
restart interlock circuit is functioning.

OFF
— ﬂ ﬂ OFF
LLTYYS LTSN LTSN LTSN
o ™ o ™ o ™ | — [:
!...: 9...: !...: 9...: (. 4}]
Safety Safety Safety Safety ON OFF
contactor contactor contactor contactor
‘ <Drive unit of the filling machine>| | |<Drive unit of the belt conveyor>|

Step 3. Pressing the reset switch 2

After a part of the packaging machine stops, press the reset switch 2 to turn ON the safety contactors Fl and H.
Check that the restart interlock is released and the entire packaging machine starts running again.

OFF ==)> ON
~ . ﬂ ﬂ OFF ON
LYY LT XYS LAY LYY
.- - .- - .- - .'-—
’ ®eee’s LYY Y ®eee’s LYY Y (' [: {Il:] » HH} :]
Reset switch 2 Safety Safety Safety Safety ON OFF ON OFF
contactor contactor contactor contactor

|<Drive unit of the filling machine>| | |<Drive unit of the belt conveyor>|
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9 TROUBLESHOOTING

Checking the LED Checking the Error

Checking Procedure Status Code

9.1 Checking Procedure

n Checking the LED status = P. 35

Check the error details with LEDs of the safety main module (FX5-SF-MU4T5) and the FX5U CPU module.

The ERR LED of the FX5U CPU module may flash even when the ERROR LED of the
O Point safety main module does not turn ON. In this case, check the error code stored in the
buffer memory area of the safety main module. = P. 51

—_—
FX5-SF-MU4T5 -
.
O s
FUNCTION L:@,‘; Q2/Q3e
T POWER
) .
CARD® MITSUBISHI petav ] §©)i: ERRORs
S chnD oM. ELECTRIC —
RS-485 RD® e ——

sbe ENTERO

"LAN  sD/RDe
CC-Link IE BieidBasic

D MIELSTEGS

x0®
x1e

X20
Xso®
.

E Error details (error code) =» P. 36 to P. 37

Check the error details with LEDs of the safety main module (FX5-SF-MU4T5).

=) Safety main module settings = P. 22

« Is the FUNCTION rotary switch set to '7'?

=)  Safety main module wiring = P. 23 and P. 25

« Is the wiring correct?

| [l] E

» Application of the safety main module settings = P. 26

-

EDM QO/Q1 RESET QUIGH

2 RESET Q2/Q2

» Was the safety main module powered ON while the ENTER button was being held down?
» Were the FX5U CPU module and the safety main module powered ON simultaneously (within two seconds)?



9 TROUBLESHOOTING

Checking Procedure Checking the LED Checking the Error
Status Code

9.2 Checking the LED Status

Checking the LED status is the primary diagnostics without using GX Works3. It narrows down a cause of an error.
The following table lists the LEDs of the safety main module (FX5-SF-MU4T5) and the descriptions of each status.
For the corrective actions, refer to = Section 10.4 List of Error Codes in the MELSEC iQ-F FX5 User's Manual (Safety Control).

P Safety main module (FX5-SF-MU4T5)
LED color

(during normal
operation)

LED status

Description

ONILOOHS3T1dN0YL E

POWER Green ON Normal operation
LED Flashing The rotary switch setting was changed during operation.
OFF Powered OFF
ERROR Red ON An error occurred in any one of the safety extension modules.
LED Flashing (two times) Failed to apply the settings to the safety extension module.
Flashing (three times) The rotary switch setting was changed during operation.
Flashing (four times) Any of the following errors occurred.
* The input status of any one of or all of X0 to X2 is incorrect.
» The module was powered ON after the rotary switch setting has
been changed in the power OFF state.
» The ENTER button is pressed for three seconds or longer.
» A setting was not applied after changing the position of a module.
Flashing (five times) A power supply error occurred
Flashing (six times) A self-monitoring error or an internal error occurred
OFF No error
10 LED Green ON Input ON
Flashing A process error or synchronization time/concurrence error
Flashing (10 and |1 flash in phase) A cross-circuit occurred between 10 and 11
OFF Input OFF
11 LED Green ON Input ON
Flashing A process error or synchronization time/concurrence error
Flashing (10 and |1 flash in phase) A cross-circuit occurred between 10 and 11
OFF Input OFF
12 LED Green ON Input ON
Flashing A process error or synchronization time/concurrence error
Flashing (12 and I3 flash in phase) A cross-circuit occurred between 12 and I3
OFF Input OFF
I3 LED Green ON Input ON
Flashing A process error or synchronization time/concurrence error
Flashing (12 and I3 flash in phase) A cross-circuit occurred between 12 and 13
OFF Input OFF
XO0LED Green ON Input ON
Flashing Input OFF (by restart interlock or EDM)
OFF Input OFF
X1LED Green ON Input ON
Flashing Input OFF (by restart interlock or EDM)
OFF Input OFF
X2 LED Green ON Input ON
Flashing Input OFF (by restart interlock or EDM)
OFF Input OFF

For details on the LED status, refer to = Section 10.1 Checking Errors with LEDs in the MELSEC iQ-F FX5 User's Manual (Safety Control).
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9 TROUBLESHOOTING

Checking the LED Checking the Error

Checking Procedure Status Code

3 Checking the Error Code

’ 9.3.1 Module diagnostics ‘

Check an error occurred in the module and error history, and identify a cause using GX Works3.

The detailed information, such as error causes and corrective actions, obtained from GX Works3 is more helpful
than those obtained from LEDs.

To execute the module diagnostics, connect a personal computer to the programmable controller. = P. 28

n Select [Diagnostics] = [System Monitor], and double-click "FX5-SF-MU4T5".

System Moniter x

Operation Stat
STOP

Number of

Input Points

Number of
Output Points

Module Name

Error Status

Module
Configuration

Network
Information

1P Address
(1Pv4)

Product Information List Event History. Error Status Legend

Create File A Major & Moderste /b Minor i

The module information of the FX5-SF-MUA4T5 can be checked.
For the error codes, refer to = P. 37 .

Module Diagnostics(Intelligent Module No. 01) *

Supplementary Function

Ne. Occurrence Date stus Eror Ovarview SRR
e
1 |a01s007/10 15:15:04.836 | [H3051 | Ssfety extension module infisiing communication error | Even: History
O=rimor
Detail (R
Legend | fi Major A Moder= B\ Minor
Detailed Informaton -
B |- |-
Cause [Unabie to read data from 2 ssfety adension module when & & infiaized.
Corrective Action | Turn off the power of the CPU module and the safety extension module and tum on the power again smultaneoushy.
|1f an error cecurs after powering ON at the same tims, check if the POWER LED on the safety sxtension module turns ON.
| If the POWER LED of the safety extension module doss not turn ON, there is a possibiity that the module is malfunctioning.
| Plese contact your local Mitsubishi Electric sales office or representative.
Create Fe... Gose

For details on the error codes, refer to = Section 10.4 List of Error Codes in the MELSEC iQ-F FX5 User's Manual (Safety Control).
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Checking Procedure

Status

Checking the LED Checking the Error

Code

’ 9.3.2 Lists of error codes ‘

P Safety main module (FX5-SF-MU4T5)

The following table lists the error codes stored in the buffer memory (buffer memory 0 in the first module).

m
code

3051H

3052H

3053H

3902H

391AH

3986H

Safety extension
module
initializing
communication
error

Safety extension
module
communication
error

Number of
connectable
safety extension
modules excess
error

Configuration
change detected

ENTER button
holding down
period excess
error

Configuration
error

Unable to read The CPU module
data from a and the safety
safety extension extension module
module whenitis  are not powered

initialized. ON simultaneously.

Unable to read The CPU module

data in the safety  and the safety

extension module. extension module
are not powered

ON simultaneously.

The number of More than the
connected safety  maximum number
extension modules of connectable
exceeds the modules are
maximum number connected.

of connectable

modules.

A configuration The ENTER button

change is detected. was not pressed at
power-on.

When applying The ENTER button
a setting, the was held down too
duration for holding long at power-on.
down the ENTER

button was too

long.

The configuration  There is

of the module is inconsistency in a
incorrect. set program and
wiring.

For details on the error codes of the safety main module, refer to
= Section 10.4 List of Error Codes in the MELSEC iQ-F FX5 User's Manual (Safety Control).

Turn OFF the power of the CPU module and the
safety extension module and turn ON the power
again simultaneously.

=» P. 26

If an error occurs after powering ON at the same
time, check if the POWER LED of the safety
extension module turns ON. If the POWER LED of
the safety extension module does not turn ON, there
is a possibility that the module is malfunctioning.
Please contact your local Mitsubishi Electric sales
office or representative.

Turn OFF the power of the CPU module and the
safety extension module and turn ON the power
again simultaneously.

=» P. 26

If an error occurs during operation, check if the
POWER LED of the safety extension module turns
ON. If the LED does not turn ON, reset the power of
the whole system. If the POWER LED of the safety
extension module does not turn ON, there is a
possibility that the module is malfunctioning. Please
contact your local Mitsubishi Electric sales office or
representative.

Connect the safety extension modules within the
connectable limit. If this error occurs even when

the number of connected modules are below the
limit, check the parameter and the actual connected
module. If they are different, adjust the parameter
and the module configuration.

Review the configuration of the safety extension
module.

If the configuration has not been applied (press the
ENTER button) after changing the configuration,

apply the configuration.
=» P. 26

Apply the configuration again.
Note that, release the ENTER button within three

seconds after the ERROR LED flashes.
=» P 26

Check the setting of the rotary switch and wiring.
For the safety application configuration example in

this manual, check the following.
=» P 22
=» P 23

ONILOOHS3T1dN0YL E

37



ONILOOHS3ITaNOYL E

38

9 TROUBLESHOOTING

Checking the LED Checking the Error

Checking Procedure Status Code

» PU module

The following table lists the CPU module error codes when an error occurs in the safety main module.

CPU module Safety main module

Description and

Corrective action Corrective action
cause
1200H Module Detected a notice Confirm detailed 3052H or  For corrective actions
moderate error of moderate error information (system another of each error code,
detected occurrence from  configuration error code refer to the list of the
intelligent function information) from error codes for the
module. module diagnosis of < safety main module.

the engineering tool
and remove the error of
the abnormal module.

2042H CPU module  The number Connect each 3053H
configuration  of intelligent intelligent function
error function modules modules within the
connected connectable limit. &

exceeds the
limit of available

connection.
3050H System bus Communication Verify that the 3051H or
error with the module connected module is 3052H
failed due to power powered on. &
discontinuity or
the like.

For details on the error codes of the CPU module, refer to = List of error codes in the FX5 User's Manual (Application).
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Safety Application
Example

[2Ne)]
m
1 Safety Application Examples of Built-ln Programs 3 §
z
o o
| 1.1 Template Files in MELSEC iQ-F Series Safety Extension Module Configuration Guide “’E
m
Template files which correspond to the programs 1 to 9 of the safety main module is included in MELSEC iQ-F
Series Safety Extension Module Configuration Guide. The logics of the programs and typical examples of the
connectable safety sensors can be checked using the template files.
This section describes how to display the template file for the program 1 as an example.
Click = n The configuration of the program 1 is displayed. ?; %
max
ries - Safety Extension Module Configuration Guide Click [:’:i (LOgIC) on the toolbar. 5 g
EN g z
o - Safety Extension Module Configuration Guide c g
En 1 a4m
= $§ B B | = BH ?R
Safety Extension Modules B e)
°
~
Py
o
C
us]
m
(2]
I
o
A 4 v S
zZ
®

Safety Extension Modules

S301AN3IddV

Open the "C:\igfsafety_cfgguide\template" folder. s
(Save destination example: C:\) -
Double-click | 01_SafetyMat_LightCurtain.IQFcfg | 6

101 SafetyMat LightCurtain.IQm
02_NoncontactSafetySwitch_LightCurtain.
IQFcfg N
03_LightCurtain_MutingSensor.IQFcfg -
04_TwoHandControl(l11C).IQFcfg

*1: Pressure sensitive mat

05_SafetyDoorSwitch_TwoHandControl(llIC). "2: Safety light curtain
IQFecfg Wi
06_EStop_SafetyDoorSwitch.IQFcfg *4: OR circuit
07_EStop_LightCurtain.|QFcfg > gﬁt‘;ﬁ'ﬁsy
08_LightCurtain_LightCurtain.IQFcfg Q0 to Q3

< 09_SafetyDoorSwitch_LightCurtain.|QFcfg '7: Safety contactor
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Safety Application
Example

1.2 Safety Application Example ‘

This section describes the safety application examples of the nine different template files in MELSEC iQ-F Series

Safety Extension Module Configuration Guide.

Case example

\ M

A
\\“‘

Pressure sensitive
mat

Case example

Safety light curtain

Non-contact safety switch

» Program 1: OR control (1)

When both the pressure sensitive mat and safety light
curtain are turned OFF, all the safety outputs turn OFF.

Pressure sensitive mat

-

Safety light curtain

» Program 2: OR control (2)

When both the non-contact safety switch and safety light
curtain are turned OFF, all the safety outputs turn OFF.

Non-contact safety switch

L

Safety light curtain

*: This is an off delay time. The factory default setting of the rotary switch
is 0 second.
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Safety Application
Example

Case example

Muting sensor Safety light curtain

Case example

h

Two-hand control switches

» Program 3: Muting control

When the muting sensor input is turned ON, the safety
light curtain is temporarily disabled.

Safety output
Qoertes,

%gSafety output:

Safety light curtain

><

Muting sensor

For details on the muting control, refer to the following.
= Sections 4.4 Muting Function and 6.5 Installation of Muting Sensors in
the MELSEC iQ-F MELSEC iQ-F FX5 User's Manual (Safety Control)

» Program 4: Two-hand control (1)

The safety outputs turn ON only when the two-hand
control switches are pressed.

)
@ 1NC/

Two-hand control
switches

(i)

¢+ ¢ )
(i2) INC/
()

*1: This is an off delay time. The factory default setting of the rotary switch
is 0 second.
*2: Output for a muting lamp and reset request lamp

SONILL3S
37NAOIN NdD
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Example

[%Xe)
up
= Case example
g0
o)
» e
=
m
»
29
m %
<3
Qo
zz
c?
a3
X Two-hand control switches
2
Safety light curtain
4
Py
o
C
o9}
—
m
%)
I
8
3
% Case example

>
T
T
m
z
9
(@]
m
»

Emergency stop
pushbutton

Safety door switch

42

» Program 5: Two-hand control (2)

When both the two-hand switches and safety light curtain
are turned ON, all the safety outputs turn ON.

¢ ¢

Two-hand control switches

Safety light curtain

» Program 6: AND control (1)

When the emergency stop pushbutton is turned OFF, all
the safety outputs turn OFF.

When the safety door switch input is turned OFF, only the
safety outputs Q2 and Q3 turn OFF.

Emergency stop pushbutton

1

Safety door switch

» Program 7: AND control (2)

For the program 7, referto = P. 13 .

*: This is an off delay time. The factory default setting of the rotary switch
is 0 second.
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[2Ne}
m o
Case example » Program 8: Independent control 3 g
Z
o
When the safety light curtains are turned OFF, the safety & =
c
/ outputs turn OFF. m
Each safety light curtain independently controls the safety
Szt output status.
b
( ":’ fl\Safety output
“ Q0 >
&
@ Safety output: E g
<3
00
=z
22
5m
[N@)
Safety light curtain g
— e/ m
Safety light curtains
4
Py
0
C
@
—
m
(2]
I
3
Case example » Program 9: AND control (3) =
o)

When the safety door switch is turned OFF, all the safety
outputs turn OFF.

When the safety light curtain is turned OFF, only the
safety outputs Q2 and Q3 turn OFF.

S301AN3IddV

L

Safety door switch

ot
S

.
.
N

, L
5
N
N
N
n

=N

Safety light curtain

\

Safety door switch Safety light curtain

*: This is an off delay time. The factory default setting of the rotary switch
is 0 second.
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Increasing Safety
Inputs

2 Increasing Safety Inputs

The number of inputs of the safety main module can be increased by adding the safety input expansion module
(FX5-SF-8Dl4) to the system.

This section describes the built-in program settings, part names, and LED indications of the safety input expansion
module.

For the number of connectable modules and position to connect, refer to = Section 5 SYSTEM CONFIGURATION
in the MELSEC iQ-F FX5 User's Manual (Safety Control).

SONILLIS
371NAON NdD

2.1 Built-In program settings

Input conditions of the safety main module can be increased in the built-in program settings of the safety input
extension module.

The following describes the procedure for setting the safety input expansion modules in the program 7

(=» P. 15 ) using MELSEC iQ-F Series Safety Extension Module Configuration Guide.

S1INJYIO AL34VS
40 MO3HO NOILYH3dO

B Procedure for adding the safety input extension modules

n Click i "8DI". n Click J_ (Logic) on the toolbar.

The logic of the program 7 is displayed on "MU".
Since the following rotary switches are set to "0",
no logics are displayed on "8DI".

ONILOOHS3T19dNOYL

INPUT A rotary switch 0
. INPUT B rotary switch 0
§ INPUT A rotary switch 0
o INPUT B rotary switch 0

v Logic of MU
Two safety input extension modules (8DI) are
added to the safety main module (MU).
" Up to two safety input expansion modules (8DI) can be
added.
INPUT A
rotary 8Dl
switch Q
F N
INPUT B
rotary ™~
switch -~
Logic of MU I
v A 4

44
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[2Ne)]
m o
B Set the following program, as an example, using . and ™ of "8DI". 3 g
55
»we
=
| astaDl | =
INPUT A rotary switch &
INPUT B rotary switch 3
2nd 8DI
INPUT A rotary switch 8 oo
INPUT B rotary switch 3 e
up:
<3
=
Check that the "&" icons are added on the logic of the safety main module. (;T% 2
O
F
w0
~
@)
m
~
Py
0
C
us]
—
m
(2]
I
o
o)
I . -
YR DR Z
Logics of MU and 8DI
9,199
.?A ‘?A ,G.l

S301AN3IddV

B How to read the logics of MU and 8DI
The logic ®, as an example, is shown with the inputs 1) to 11) on the right figure.
* The logic ® is equivalent to the following logic.

The same logic is applied to other logics.

3) 4 5 6

Logic ® :

11)

9) 10)

L |

MU W 2nd 8DI
15t 8D

45
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Inputs

H Entire logics
The following show the entire logics using inputs 1) to 10) and outputs QO to Q3.

1) 2) 3 4 5) 6
@Safety output
1) — "
& %%Safety output
3)
4) &
5)
6) &

Safety output

9) 10)

2nd 8DI

*1: This is an off delay time. The factory default setting of the rotary switch is 0 second.

W Operations

[Entire stop]

When any one of the inputs 1) and 3) to 6) turns OFF, all the outputs QO to Q3 turn OFF.
[Partial stop]

When any one of the inputs 2) and 7) to 10) turns OFF, only the outputs Q2 and Q3 turn OFF.
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Safety Application Increasing Safety Safety Extension Module
Example Inputs Configuration Guide

Sequence Program

Example Partner Products

Buffer Memory |

2.2 Part Names of the Safety Input Expansion Module (FX5-SF-8DI4) ‘

P INPUT A rotary switch

L Sets a built-in program.
©
: &— » INPUT B rotary switch
: Sets a built-in program.
c0—

— ) Safety control input LEDs

Indicate the ON/OFF status of the safety control input.

°*0—

®_ °0— ~p QA LED

_— . Indicates whether the input conditions of inputs 10 to 13 are satisfied.

—— ) POWER LED
Indicates the power supply status.

» ERROR LED
Indicates the error status of the safety input expansion module.

@ p Extension connector cover

Protects a connector for connecting an extension module.

p Terminal block (spring clamp terminal block)

I— Connects safety devices and general control devices.

._,— p Safety control input LEDs

Indicate the ON/OFF status of the safety control input.

S301AN3ddVY

&— pQBLED

Indicates whether the input conditions of inputs 14
to 17 are satisfied.

For details on the part names, refer to = Section 2.6 Parts Names in the MELSEC iQ-F FX5 User's Manual (Safety
Control).
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Safety Application Increasing Safety Safety Extension Module
Example Inputs Configuration Guide

Sequence PV'OQI’HHT

Example Partner Products

Buffer Memory

2.3 LED indications ‘

Checking the LED status is the primary diagnostics without using GX Works3. It narrows down a cause of an error.
The following table lists the LEDs of the safety input expansion module (FX5-SF-8D14) and the descriptions of
each status.

LED color LED status Description
(during normal
operation)
IOLED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.

Flashing (10 and I1 flash in phase) A cross-circuit occurred between 10 and 1.

OFF Input OFF
I1LED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.
Flashing (10 and |1 flash in phase) A cross-circuit occurred between 10 and I11.
OFF Input OFF
I2LED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.

Flashing (12 and I3 flash in phase) A cross-circuit occurred between I12 and I3.

OFF Input OFF
I3LED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.
Flashing (12 and I3 flash in phase) A cross-circuit occurred between 12 and 13.
> OFF Input OFF
m I4LED Green  ON Input ON
(9) Flashing A process error occurred or synchronous time (1500 ms) was exceeded.
@ Flashing (14 and I5 flash in phase) A cross-circuit occurred between 14 and 15.
OFF Input OFF
I5LED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.
Flashing (14 and I5 flash in phase) A cross-circuit occurred between 14 and 15.
OFF Input OFF
I6 LED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.

Flashing (16 and I7 flash in phase) A cross-circuit occurred between 16 and 17.

OFF Input OFF
I7LED Green ON Input ON
Flashing A process error occurred or synchronous time (1500 ms) was exceeded.

Flashing (16 and 17 flash in phase) A cross-circuit occurred between 16 and 17.
OFF Input OFF

For details on the LED status, refer to = Section 10.1 Checking Errors with LEDs in the MELSEC iQ-F FX5 User's Manual (Safety Control).
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Example Inputs Configuration Guide

Sequence PV'OQI’HHW

Example Partner Products

Buffer Memory

3 When MELSEC iQ-F Series Safety Extension Module Configuration Guide Does Not Start

This section describes the corrective actions to be taken when MELSEC iQ-F Series Safety Extension Module
Configuration Guide does not operate normally.

P When MELSEC iQ-F Series Safety Extension Module Configuration Guide does not start
normally on Internet Explorer®11 (1)

Perform the following operation.

Step 1. Opening a folder

Start Windows Explorer and open the folder where MELSEC iQ-F Series Safety Extension Module Configuration
Guide is stored.

Step 2. Changing the properties of "START.htmlI"

Right-click "START.html", and select [Properties] from the shortcut menu.

Step 3. Unblocking security

Select the | Unblock |checkbox of "Security", and click the button.

Step 4. Executing "START.html"

Execute "START.html" again.

If the message "Internet Explorer restricted this webpage from running scripts or ActiveX® controls." is displayed
on the lower side of the window when Internet Explorer®11 starts, click the Allow blocked content | button.

S301AN3IddV
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P When MELSEC iQ-F Series Safety Extension Module Configuration Guide does not start
normally on Internet Explorer®11 (2)

Perform the following operation.

Step 1. Opening the "Compatibility View Settings" window on Internet Explorer®11

Select the setting icon and "Compatibility View settings" on Internet Explorer®11.

Step 2. Deselecting "Display intranet sites in Compatibility View"

Deselect the "Display intranet sites in Compatibility View" checkbox, and click the button.

Step 3. Executing "START.htmI"

Execute "START.html" again.

If the message "Internet Explorer restricted this webpage from running scripts or ActiveX® controls." is displayed
on the lower side of the window when Internet Explorer®11 starts, click the Allow blocked content | button.

>
T
T
m
z
2
(@]
m
»

50



APPENDICES

Safety Application ‘ Increasing Safety ‘ Safety Extension Module PartnerProducts

Sequence Program
Example Inputs Configuration Guide

Buffer Memory Example

4 Buffer Memo

When an error occurs in the running safety main module (FX5-SF-MU4T5), the error flag turns ON and the error
code is stored in "Latest error code" (U1\GO) of the buffer memory.

The error code can be checked as follows.

Buffer memory| __Name | Description

U1\G69.15 Error flag Turns ON when an error occurs.

| UN\GO Latest error code  Stores the latest error code. |

P Procedure for monitoring the buffer memory area (U1\G0)

n Select [Online] = [Watch] = [Register to Watch Window] = [Watch Window 1].

B8 MELSOFT GX Warks3 {Untitled Praject) - [ProgPau [PRG] [LD] (Read Only) 15tep] - ml *
i Project Edit Find/Replace Convert Viewfl Online IDehug Diagnestics Toal Window  Help -F
NEPAS| e '71: (R E s AEAEIDR AmSEE R g o

= T i ;

: = Write to PLC... B = p- Sl e T

RO e La s LT RRAIRTBRAE L S
Verify with PLC... <

Navigation lﬁ ProgPou [PRG] [LD] {Read Only... % guration *

o, ETTm - Remote Operation(S)...

| Safety PLC Operation... »

ule Configuration Redundant PLC Operation(G) 3
CPU Memory Operation...

Delete PLC Data...

User Data b
Set Clock...

Monitor 3

FB Property Management (Online)...

>
Watch » Start Watching %
User Authentication... 3 Stop Watching  Shift+Alt+F3 g
Register to Watch Window 3 Watch Window 1 w]
TWateh Window 2 9
Watch Window 3 2
‘Watch Window 4
&% Parameter
v
[ |
B Output
| | Fxsu | Host | 0/1 Step | Overwrite | Cor|MUM g

Enter "U1\G0" in "Name", select "Hexadecimal" in "Display Format", right-click "U1\G0", and select [Start
Watching].

atching]
k0N | 4 FOFF | 44 ON/OFF toggle | (2] Update

Mame Current Value Display Format Data Type English
@UI\GG H3051 Hexadedimal Word [Signed]

An error code is displayed.
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5 Examples of Sequence Programs for Checking the Safety Extension Module Status

P Example of a sequence program for checking the rotary switch settings of the safety extension modules
B Buffer memory areas of the safety extension modules

Buffer memory name m

1st Module Lower Rotary Switch state U1\G108
1st Module Upper Rotary Switch state U1\G109
2nd Module Lower Rotary Switch state U1\G148
2nd Module Upper Rotary Switch state U1\G149
3rd Module Lower Rotary Switch state U1\G188
3rd Module Upper Rotary Switch state U1\G189

For details on the buffer memory, refer to = Appendix 5 Buffer Memory in the MELSEC iQ-F FX5 User's Manual (Safety Control).

B Sequence program example
The following is a program to check whether the rotary switch settings of the safety extension modules are correct
using the annunciator (F).

Safety extension module | Rotary switch g
value

Safety main module FUNCTION 7
DELAY 0
1st safety input expansion INPUT A 7
module INPUT B 7
% 2nd safety input expansion INPUT A
1 module INPUT B 3
(7))
<> [unetoe | k7 |————F5 > Ifthe FUNCTION rotary switch of the safety main module

is not set to '7', the annunciator number 5 turns ON.

<> | une1o8 | Ko If the DELAY rotary switch of the safety main module

is not set to '0', the annunciator number 6 turns ON.

<> Junce [ K1 }——F7 > Ifthe INPUT Arotary switch of the first safety input extension
module is not set to '7', the annunciator number 7 turns ON.

<> | unGc14s | K7 If the INPUT B rotary switch of the first safety input extension

module is not set to '7', the annunciator number 8 turns ON.

<> [ unc1eg | K3 If the INPUT A rotary switch of the second safety input extension

module is not set to '3', the annunciator number 9 turns ON.

<> | uncies | K3 If the INPUT B rotary switch of the second safety input extension

module is not set to '3', the annunciator number 10 turns ON.
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P Example of a sequence program for checking the safety output status
B Buffer memory areas of the safety main module (FX5-SF-MU4T5)

name

Input signals U1\G69.0 Module READY FX5-SF-MUA4TS5 initial
processing is completed.
U1\G69.1 Module Safety READY Safety control works properly.
1st Module Output U1\G102.0 Q2 and Q3 output status of the FX5-SF- Outputs from Q2 and Q3 are
signal and Internal MU4T5 ON.
error U1\G102.1 QO and Q1 output status of the FX5-SF- Outputs from Q0 and Q1 are
MU4T5 ON.

For details on the buffer memory, refer to = Appendix 5 Buffer Memory in the MELSEC iQ-F FX5 User's Manual (Safety Control).

B Sequence program example
The following is a general control program to notify an error of the safety outputs using the annunciator (F).

RUN monitor
SM400
|} [ out [ 10 [ K50 | Allowing for the start-up time of the
safety main module, start a timer after
the start-up of the CPU module.
Safety control Qo/Q1
Timer works properly. output status
TO U1N\G69.1 U1\G102.1
|} |} i [ seT [ F5 | Afterfive seconds, when the safety
Q2/Q3 main module operates normally and >
output status it detects a danger and any one of o
U1\G|102'0 the safety outputs turns OFF, the 5
i annunciator number 5 turns ON. &
Safety control QO/Q1 Q2/Q3
works properly. output status output status
U1\G69.1 UN1\G102.1 U1\G102.0
I} I} 1 [ RST | F5 | When the safety main module
operates normally and all the safety
outputs turn ON, the annunciator
number 5 turns OFF.
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SICK

Sensor Intelligence.

Safety Extension Module

Sequence Program

Example Partner Products

Buffer Memory

State-of-the-art safety system satisfying the international standard

Other than efficiency and high-speed performance,
functional safety is fundamental requirement of factory
automation. At a factory where machines operate, safety
measure needs to be taken in the blind zones around
machines. SICK safety system is the ideal products for

W Contact

machinery safety. The product lineups include advanced
products which meet high safety standard of Europe
such as safety light curtains and safety laser scanners,
etc. These best-in-class products in Europe provide
strong support to customers worldwide.

SICK AG Erwin-Sick-Str. 1 79183 Waldkirch Germany TEL: +49 (0)7681 202-0 www.sick.com

NIDEC

Providing safety devices to cover a wide range of requirements, assuring a safe environment for

operators and machines

By thoroughly pursuing safety of environment where
operators and machines work together, IDEC Corporation
develops products and proposes system giving safety
top priority to ensure personnel safety even if machines
become faulty or operators make a mistake. To support

W Contact

safety and productivity, IDEC provides a variety of
functional safety products. Along with proposals
concerning safety related devices and safety systems
according to risk, safety awareness and consulting
activities help enhance safety at production sites.

IDEC CORPORATION Head Office 6-64,Nishi-Miyahara-2-Chome,Yodogawa-ku,Osaka 532-+0004,Japan

Panasonic

www.idec.com/

Diverse lineup of variety of safety light curtains and safety sensors

Safety regulations have been implemented around
the world and safety product designs according to the
risk level is the fundamental requirement. Panasonic
Industrial Devices SUNX's safety light curtains and

M Contact

safety sensors, with their concept of "support for both
safety and productivity"; keep evolving and are available
in a wide variation through extensive global distribution
network.

Panasonic Industrial Devices SUNX Co., Ltd. Global Sales Department
TEL: +81-568-33-7861 FAX: +81-568-33-8591 http://panasonic.net/id/pidsx/global

EUCHNER

More than safety.
EUCHNER - More than Safety

EUCHNER is a pioneer and world leader for Safety Systems
for safeguarding humans and processes machine doors and
safety guards. For more than 60 years, EUCHNER has been
developing and producing high-quality electromechanical and
electronic systems.

B Contact

Industrial safety engineering is our core business.

Our safety switches and electronic key system reliably safeguard
and monitor safety doors on machines and installations.

We help to minimize risks and to increase product quality and
productivity.

EUCHNER GmbH + Co. KG KohlhammerstraBe 16 D-70771 Leinfelden-Echterdingen
TEL: +49 711 7597-0 FAX: +49 711 753316 www.euchner.de



REVISIONS

* The manual number is given on the bottom left of the back cover.

Revision date Manual number Description

February 2020 L(NA)08708ENG-A First edition
November 2020 L(NA)08708ENG-B BMAdded or modified part
RECOMMENDED POINTS
December 2022 L(NA)08708ENG-C HEModified part
Front cover, Section 1.3, WARRANTY, TRADEMARKS

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot be held
responsible for any problems involving industrial property rights which may occur as a result of using the contents noted in this manual.

WARRANTY

Please confirm the following product warranty details before using this product.
*WARRANTY in the MELSEC iQ-F FX5 User's Manual (Safety Control) (SH(NA)-082078ENG)

/\ SAFETY PRECAUTIONS

» Before using the product introduced in this manual, please read the manuals for the product carefully to handle the products
correctly.

* This product has been manufactured as a general-purpose part for general industries, and has not been designed or
manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine or passenger
movement vehicles, consult Mitsubishi Electric.

* The product has been manufactured under strict quality control. However when installing the product where major accidents or
losses could occur if the product fails, install appropriate backup or failsafe functions into the system.

« For the design and wiring precautions, and other precautions, read "SAFETY PRECAUTIONS" in the relevant manuals.

TRADEMARKS

Microsoft and Windows are trademarks of the Microsoft group of companies.

Google Chrome is either a registered trademark or a trademark of Google LLC.

The company names, system names and product names mentioned in this manual are either registered trademarks or
trademarks of their respective companies.

In some cases, trademark symbols such as "™'or '® are not specified in this manual.
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Country/Region Sales office

USA

Mexico

Brazil

Germany

UK

Ireland

Italy

Spain

France

Czech Republic
Poland

Sweden

Russia

Turkey

UAE

South Africa
China
Taiwan
Korea
Singapore

Thailand

Vietnam

Indonesia

India

Australia

MITSUBISHI ELECTRIC AUTOMATION, INC.
500 Corporate Woods Parkway, Vernon Hills, IL 60061, U.S.A.

MITSUBISHI ELECTRIC AUTOMATION, INC. Mexico Branch

Boulevard Miguel de Cervantes Saavedra 301, Torre Norte Piso 5, Ampliacion Granada,
Miguel Hidalgo, Ciudad de Mexico, Mexico, C.P.115200

MITSUBISHI ELECTRIC DO BRASIL COMERCIO E SERVICOS LTDA.

Avenida Adelino Cardana, 293, 21 andar, Bethaville, Barueri SP, Brasil

MITSUBISHI ELECTRIC EUROPE B.V. German Branch

Mitsubishi-Electric-Platz 1, 40882 Ratingen, Germany

MITSUBISHI ELECTRIC EUROPE B.V. UK Branch

Travellers Lane, UK-Hatfield, Hertfordshire, AL10 8XB, U.K.

MITSUBISHI ELECTRIC EUROPE B.V. Irish Branch

Westgate Business Park, Ballymount, Dublin 24, Ireland

MITSUBISHI ELECTRIC EUROPE B.V. Italian Branch

Centro Direzionale Colleoni - Palazzo Sirio, Viale Colleoni 7, 20864 Agrate Brianza (MB), Italy
MITSUBISHI ELECTRIC EUROPE, B.V. Spanish Branch

Carretera de Rubi, 76-80-Apdo. 420, E-08190 Sant Cugat del Valles (Barcelona), Spain
MITSUBISHI ELECTRIC EUROPE B.V. French Branch

25, Boulevard des Bouvets, 92741 Nanterre Cedex, France

MITSUBISHI ELECTRIC EUROPE B.V. Czech Branch, Prague Office

Pekarska 621/7, 155 00 Praha 5, Czech Republic

MITSUBISHI ELECTRIC EUROPE B.V. Polish Branch

ul. Krakowska 48, 32-083 Balice, Poland

MITSUBISHI ELECTRIC EUROPE B.V. (Scandinavia)

Hedvig Mollersgata 6, 223 55 Lund, Sweden

MITSUBISHI ELECTRIC (RUSSIA) LLC St. Petersburg Branch

Piskarevsky pr. 2, bld 2, lit “Sch”, BC “Benua”, office 720; 195027 St. Petersburg, Russia
MITSUBISHI ELECTRIC TURKEY A.S. Umraniye Branch

Serifali Mah. Kale Sok. No:41 34775 Umraniye - Istanbul, Turkey

MITSUBISHI ELECTRIC EUROPE B.V. Dubai Branch

Dubai Silicon Oasis, P.O.BOX 341241, Dubai, U.A.E.

ADROIT TECHNOLOGIES

20 Waterford Office Park, 189 Witkoppen Road, Fourways, South Africa

MITSUBISHI ELECTRIC AUTOMATION (CHINA) LTD.
Mitsubishi Electric Automation Center, No.1386 Honggiao Road, Shanghai, China

SETSUYO ENTERPRISE CO., LTD.

6F, No.105, Wugong 3rd Road, Wugu District, New Taipei City 24889, Taiwan

MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.

7F to 9F, Gangseo Hangang Xi-tower A, 401, Yangcheon-ro, Gangseo-Gu, Seoul 07528, Korea
MITSUBISHI ELECTRIC ASIA PTE. LTD.

307 Alexandra Road, Mitsubishi Electric Building, Singapore 159943

MITSUBISHI ELECTRIC FACTORY AUTOMATION (THAILAND) CO., LTD.

12th Floor, SV.City Building, Office Tower 1, No. 896/19 and 20 Rama 3 Road,

Kwaeng Bangpongpang, Khet Yannawa, Bangkok 10120, Thailand

MITSUBISHI ELECTRIC VIETNAM COMPANY LIMITED

Unit 01-04, 10th Floor, Vincom Center, 72 Le Thanh Ton Street, District 1, Ho Chi Minh City, Vietnam
PT. MITSUBISHI ELECTRIC INDONESIA

Gedung Jaya 8th Floor, JL. MH. Thamrin No.12, Jakarta Pusat 10340, Indonesia

MITSUBISHI ELECTRIC INDIA PVT. LTD. Pune Branch

Emerald House, EL-3, J Block, M.1.D.C., Bhosari, Pune-411026, Maharashtra, India

MITSUBISHI ELECTRIC AUSTRALIA PTY. LTD.
348 Victoria Road, P.O. Box 11, Rydalmere, N.S.W 2116, Australia

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE: TOKYO BLDG., 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN
www.MitsubishiElectric.com

Tel/Fax

Tel

Fax :

Tel

Tel

Fax :
1 +49-2102-486-0

Tel

Fax :

: +44-1707-28-8780
1 +44-1707-27-8695

1 +353-1-4198800
: +353-1-4198890

1 +39-039-60531

Tel
Fax

Tel
Fax

Tel

Fax :
1 +34-935-65-3131

Tel

Fax :

Tel
Fax

Tel
Tel

Tel

Fax :

Tel
Fax

Tel
Fax
Tel
Fax

Tel

Fax :
1 +86-21-2322-3030

Tel

Fax :

: +886-2-2299-2499
: +886-2-2299-2509

: +82-2-3660-9569
: +82-2-3664-8372

1 +65-6473-2308

Tel
Fax

Tel
Fax

Tel

Fax :
1 +66-2682-6522-31

Tel

Fax :

Tel
Fax

Tel

Fax :
1 +91-20-2710-2000

Tel

Fax :

1 +61-2-9684-7777
1 +61-2-9684-7245

Tel
Fax

+1-847-478-2100
+1-847-478-2253

1 +52-55-3067-7512

1 +55-11-4689-3000

+55-11-4689-3016

+49-2102-486-7780

+39-039-6053-312

+34-935-89-1579

: +33-1-55-68-55-68
: +33-1-55-68-57-57
1 +420-255-719-200
: +48-12-347-65-00

: +46-8-625-10-00

+46-46-39-70-18

1 +7-812-633-3497
1 +7-812-633-3499

1 +90-216-969-2500
1 +90-216-661-4447

1 +971-4-3724716
1 +971-4-3724721

1 +27-11-658-8100

+27-11-658-8101

+86-21-2322-3000

+65-6476-7439

+66-2682-6020

1 +84-28-3910-5945
: +84-28-3910-5947

1 +62-21-31926461

+62-21-31923942

+91-20-2710-2100
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