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1. About the manuals
To use the MELSERVO-J5 series safely, read MR-J5 User's Manuals carefully.

1.1 Purpose of this %ulde

This guide is subject to engineers of machine manufacturers and ogerators of machines, and explains functional safety
of the MR-J5 servo am?_hfers/MR -J5D drive units (hereafter "MR-J5"). For detailed information of the roducts refer to
MR-J5 User's Manual. This guide does not explain how to operate equipment that incorporates an M

1.2 Terms related to safety
Item Detailed exelanahun

SPUts o sorvo mefor v anergy olectrorical based on 2 Inpul sgnal Trom an external device (secondary-
STO (Safe torque off) side output shut-off). This e e O e Tk Shsba [ i
Starts deceleration based on an input signal from an external device (EN2). e e spEed T o o Tt
fhe motor has stopped, the STO function will be activated (SS1-1). Allematively, the S51 function monitors
whether e Servo motor decelerales according to e e oraion e Gonetbnt (SST.1) THe SbMEapORES (o
stop category 1 of IEC/EN 60204~
Starts deceleration based on an mpm “Signal from an external device (EM2). After a specified me (o confirm that
ihe motor has stopped, the SOS function will be activated (SS2-0). Altematively, the SS2 function monitors
whether e Serva molar decelerates according o the deceleration tme consiant (552:1). This corresponds to
stop category 2 of IEG/EN 60204-1.
This Is a function o monitor whether the Servo motor stops within the prescribed range for the stop posiion. The
power is supplied {o the servo moltor.
This s afunclion 1o observe whelher The Speed 1 Wi a reguited speed I value. When the speed & over a
specified speed, energy will be shut off by STO.
Oulputs a safely output signal when the servo motor speed s within a regulated speed:
Guiputs a safely output signal for an external brake control
onitors whether the travel direction of the servo molor is as specified. The STO funclion Shuts off the energy T
he direction is different from the specified direction.
onitors whefer he (ravel istance of e servo mofor s wilin e specified range. The STO function shuts of
he energy if the travel distance exceeds the specified rar
SLT (Safely-mited torque) Montors whether the orque cxcoeds the specied ordue. The STO Toncion Shufs o The energy TThe ordue
‘Outputs a signal that indicates the stalus of the safely sub-function. This s an original function of the MR-J5 and
Status monitor (SM) is bt defined in IEG/EN 61800-52. Y o

S81 (Safe stop 1)

SS2 (Safe stop 2)

SOS (Safe operating stop)

SLS (Safely-limited speed)

SSM (Safe speed monitor)
SBC (Safe brake control)
SDI (Safe direction)

SLI (Safely-limited increment)

2. About safety
This chapter explains safety of users and machine operators. Please read the chapter carefully before mounting the
equipment. In this guide, the specific warnings and caution levels are classified as follows.

Indicates that incorrect handling may cause hazardous conditions, resulting in death or severe injury.
ACAUTK)N Indicates that incorrect handling may cause hazardous conditions, resulting in medium or slight injury.

2.1 Professional engineer
Only professional engineers should mount this to MR-J5.
Here, professional engineers should meet all the conditions below.
(1) Persons who took a proper training of related work of electrical equipment or persons who can avoid risk based on
past experience.
(2) Persons who have read and familiarized himself/herself with this installation guide and operating manuals for the
protective devices (e.g. light curtain) connected to the safety control system.

2.2 Conditions of use for the product
(1) MR-J5 complies with a safety standard, but this fact does not guarantee that MR-J5 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. Our company is not liable for damages that could have
been prevented by compliance with any applicable safety standard, regulation or law.
Our company prohibits the use of Products with or in any application involving, and we shall not be liable for a
default, a liability for defect warranty, a quality assurance, negligence or other tort and a product liability in these
applications.

a) Power plants

b) Trains, rallway systems, airplanes, airline operations, and other transportatlon systems

c) Hospitals, medical care, dialysis and life support facilities or equipment

d) Amusement equipm:

e) Incineration and fuel devices

f) Handling of nuclear or hazardous materials or chemicals

g Mining and drilling

Other appllcanons where the level of risk to human life, health or property are elevated.

B

2.3 Correct use

2 CAUTION @If you need to get close to the moving parts of the machine for inspection or other purposes,
ensure safety by confirming the power off, etc. Otherwise, it may cause an accident.

Point
The safety sub-function complies with the immunity-relating basic
specifications required for functional safety, and fulfills requirements for
industrial uses. The safety sub-function is not for general use.
@Functional safety is not available for MR-J5-_G4-HS(N1) in a default state.
To use functional safety, set the functional safety parameters according to the
MR-J5 user's manual.

Only professmnal engineers can use control systems relating to the safety sub-function that are configured with an MR-
J5. Additionally, when a professional engineer installed, performed test operations, and adjusted a machine
following the R J5 user's Manuals, an operator can use the machine.

2.4 Safety sub-function compatible unit

The safety sub-function is executed by writing parameters and pro%rams to systems configured with the MR-J5 and the
safety programmable controllers in thé following table. Set the safety sub-function parameters of the MR-J5 correctly for
proper operation of the safety sub-function. Protective functions such as the safety sub-function may not work due to an
incorrect setting. Refer to the MR-J5 User's Manuals for the parameter setting details.

(1) List of safety sub-function compatible unit

Product name T Model ]
| Servo amplifier/drive unit [ MR-J5-_G(4)-RI(NT), MR-J5-_G4-HS(N1). MR-J5W_—_G(-N1). MR-J5D -G _(-N1) |
[[Programmable controller ™ [R_SFCPU 1

*1 For using the safety sub-function via CC-Link IE TSN

(2) List of safety sub-function compatible units

S Function ‘Safety sub-function (IEC/EN 61800-5-2)
ervo achieving | sorvo motor SST 5527
ﬁ,."'vpe"ﬁf,ﬁ Tﬁ','?:g type STO [ ooty [ss1rs| 5524, | SOS™ | SBC [ SLs™ |ssM™| sDI* [ SLI™ | SLT
direction) SS2-+
:‘”ﬁ;f'—G(‘” DIIO Cat.3
y connection | FS/RO/LIDD|PLe, |- - - - - - - - - -
?f§j3'5>’*(4) (CN8) sIL3

Function Safety sub-function (IEG/EN 61800-5-2) :; ;E;%Z?o‘;;nannecce"g?s(;?er\::?a/lcé\:gglaledsl(asguﬁf\:i f:'enr%:sesswtogutlﬁne: of {ﬁglgggu'gtsi:lr‘z'gyaﬁiaégga%%g«:tfe'sss‘aLryB For example, on IEC 61800-5-2:2016, 53 Oufput devices
araelrlvﬂgr/ a;helmgg Servo motor s51 §52° the diagnostic interval is suggested as at least one test per three months for Category 3 PL &, SIL 3. g ' The CN8/CN3 output the status monitor (SM) of the safety sub-function. The output devices can be assigned to
amplifier s type STO [Tgort lssrrn] 552t | S0s? | sBC |sts® [ssm?| soi? | st | st CNB8/CN3 by functional safety parameters. The status monitor can be output via network if the safety sub-function is
I 1 [sStr : ! -
direction: ss2-+ 4.2_Function specifications controlled by network. In that case, the CN8/CN3 can also be used at the same time.
MR-J5-_G(4) Cat.4 |Cat.4 [Cat.4 |[Cat.4 [Cat.4 |[Cat.4 [Cat.4 [Cat.4 [Cat.4 [Cat.4 [Cat.3 MR-J5-_G(4)-RJ(N1)/ 5. G4 Output pin
RUNTY DI FSs PLe, |PLe, |PLe, |PLe, |PLe, |[PLe, |PLe, |PLe, |PLe, |PLe, |[PLd. Model MR-J5W_- G(-N1)/MR-J5D_- G_(-N1) MR-J5-_G4-HS(N1) Devices Symbol | Conngetor- FUNCTION g‘%f;;
mFir)JS;GmHS oon ilLt 34 g‘Lt 34 (S:|L| 33 SiL3 _|siL3 EILt 34 EILt 33 g\Lt 33 §|L| 33 SIL3 ilL| 23 ‘Shut-off response time. 8 ms o less (when an input device is used) operation
al a al al al a al a sTo (STO input off — energy 60 ms or less (with CC-Link IE TSN;
MR-J5W_- G |(CN8/CN3)[RO/LIDD |PLe, |PLe, [PLd, |- - PLe, |PLd, |PLd, |PLd, |- PLd, off) 60 ms or less (with EtherCAT) * 7 SSM output SSMs '""‘ga‘ggd"r‘:g}"l‘tgrﬁg"’g motor speed is equal to o lower than the SSM speed while Close
(N1)* SIL3_|SIL3 |SIL2 SIL3_|SIL2 |SIL2 |SIL2 SiL2 551 P ion delay time 0 ms 1o 60000 ms (set by functional safety parameters) SBC output SBCS Outputs a control signal of the electromagnetic brake. Open
p p g e
MR-JD1-_G_ [\ work Cat4 [Cat.4 |Cat4 |Cat4 [Cat4 [Cat.4 [Cat.4 |Cat4 |Cat4 |Cat4 [Cat.3 S52 ion delay fime 0 ms to 60000 ms (sef by functional safety parameters, STO output STOS CN8-6 This is a monitor output signal meaning that the STO function s operating. Open
() Fs R R R R R R R R A SOS Coearion posttion 0 rev 1o 1000 rev (set by funclional safel CcNg-7 This 5 a monifor oufpu signal meaning that the SS2/SOS function moniors the Sevo
MR-J5D2-_G_ | Sepnection SIL3 _|siL3 |siL3 |siL3 |siL3 [siL3 |SiL3 [siL3 |siL3 [siL3 |siL3 S5 orToss (when an put device & psad) SOS output soss CN311A T o OUtput Sig! 9 Open
,;1':_‘)]5[)3_ G [N ROILIDD gEt 4 gft. 4 Cal 3 gEt 4 CatdS Cat 3 Cat 3 Cal 3 fSuan'ce‘%j“P; SBC Shut-off response time 60 ms or less (with CC-Link IE TSN) 97 SST output SS1S gmgug This is a monitor output signal meaning that the SS1 function is operafing. Open
(N1)70 — = |CN1B) a3 |e% SIL 2 - - L &3 S‘L 2 SIL 2 - SIL 2 _ 60 ms or less (with EtherCAT) . 'SS2 output SS2S s This is a monitor output signal meaning that the SS2/SOS function is operafing. Open
S SLS1/2/3/4_| Observation speed 0 r/min (mm/s) o 10000 r/min (mm/s) (set by functional safety parameters) SIST oupuo |SLS1S© | SNac1en This is a monitor output signal meaning that the SLS function 1 to SLS funcion 4876 | open
2] Combine the M‘R 45 with ‘pmgralmmf‘ble controller R_SFCPU with a firmyare version 20 or later, . fety CPU, MR.J5._ G4 SSM Observation speed 0 r/min (mmys) o 10000 rimin (mm/s) (set by functional safety parameters SLS4 output LS4 EN3.128 operating. P
“ e safety levels in the table apply if the safety sub-function camrn 2 parformed by & programmable control ler, a safet -_G4- i i n [SD [Thi i
T8 Tt S 0 sl U oy b ol iy ot cotoler, sty P Wi 5.4 Oms 060000 st by ot ey pramotr) - &1 LT
e are WEC ‘connected with emergency op switct ES safety switches, enabling switches, or other similar devices, the safety level = = g
Category 3 2 appiics. gency siop Y 9 Y S Observation posifion 0 rev to 1000 rev (set by functional safet Stlouput L s is a monitor output signal indicating that the SLI function has been activated. Open
3 Fully o ed Ioop Sonirol systems do not support S81-1, S52, SOS, SLS, SSM, SO, and S SLT Observation torque ~7000.0 % to 1000.0 % (set by functional safety parameters) [T outpito |SLTIS© s s a monifor output signal indicating thaf the SLT function 1 to SLT funcion 4 Fas | o,
*4  The safety sub-function is supported by the MR-JSW_- G manufactured in November 2019 o later. STO can be set separately for each axis. Number of input points pR—— 3 points St output [T43 been activated. pen
*5  The safety sub-function via a network connection with CC-Link IE Field Network Basic cannot be used. (double wiring) P P
*6 For DI/O connection (CNB/CN3), a diagnosis using test pulses is required to satisfy Category 4 PL e, SIL 3 Mismaiched permissible 6. Setting method
e.0.: Category 4 if the SBC output test pulse is vaiid, Category 3 if it is not. | time of redundant input 0 ms to 60000 ms (set by functional safety parameters) If using the safet -function, follow the pri re in this chapter.
+7 For information on (he frmware versions of the MR-15 with whioh the safely sub-function can be used, refer to the User's Manual (Introduction). Input device | mismatch detection using the safety sub-function, follow the procedure S chapte!
*8  FS: Servo motor with functional safety, RO: Rotary servo motor, LI: Linear servo motor, DD: Direct drive motor Noise eliminafing filter 7.000 ms fo 32.000 ms (set by functional safety Step Detailed explanation
}1? o gt;%sceaf\r/“’bzmsg“"s‘égsaﬁ&l"o;lorsgggh\'g;lesn combined with MR-J3-D05. Test pulse off time © Within 1 ms Checking the wiring Check that the CNB/CN3 connector and network have been wired correctly.
eparately ) ) ) Test pulse interval © 250 ms fo 1000 ms Seting functional safety parameters _| Refer to information on the settings of the function and set functional safety parameters
2.5 General cautions for safety protection and protective measures /O function &'Sgeef x(r Put{wi points. 1 point 3 points Setting a password Set a password for the functional safety parameters to prevent them from being changed easily.
Point Quiput Test pulse off e Verifying functional safety parameters | Read the functional safety to verify that they have been set correctly.

@Observe the cautions for safety protection and protective measures.
@Observe the items in this section for proper use of the safety sub-function.

(1) When mounting, installing, and using the safety sub-function, always observe the standards and directives
applicable in the respective countries.

(2) The manufacturer and owner of machines for which the safety sub-function of MR-J5 is used should be

familiarized with all the applicable laws and regulations and should be responsible to observe them.

For Declaration of Conformity (DoC), our company declares that the MR-J5 is in compliance with the necessary

requirements and standards (2006/42/EC, 2014/30/EU, 2014/35/EU, 2011/65/EU, and (EU)2015/863). For the

copy of Declaration of Conformity, contact your local sales office.

The contents of the MR-J5 User's Manuals must be observed. When using an encoder manufactured by another

company that complies with Mitsubishi Electric Serial ENC communication or ABZ-pulse (TTL), also according to

the manual for that encoder, estimate the PFH for the whole safety system according to the diagnostic coverage

(DC) of the encoder given in specifications under the responsibility of the customer. All the encoder for PDS

should comply IEC/EN 61800-5-1 and 5-2 including environmental and EMC.

When there is no PFH value of encoder, it should be calculate from based MTBF (acceptable range of failure rate

of encoder Ad = 50 %, Adu = (1-DC) * Ad). And at least PFH < 9E-7 (for SIL2), PFH < 9E-8 (for SIL 3) or less.

(4) Tests should be performed by professional engineers, especially qualified and responsible personnel, and should
be recorded/documented for a third party to rebuild and confirm the tests.

(5) An external power supply of equipment should have resistance to instantaneous power failure for 20 ms according

to the specifications of IEC/EN 60204-1.

2.6 Disposal
Disposal of unusable or irreparable devices should always occur in accordance with the applicable country-specific
waste disposal regulations.

2.7 Risk assessment

To ensure safety, users should decide all the risk assessments and residual risks in the entire machine equipment. A
company and/or individual who constructed the safety related system must take full responsibility for installation and
commissioning of the system. Additionally, when complying with a European machinery directive, the system must
acquire safety standards certification as a whole.

Perform all risk assessments and safe level certification to the machine or the system as a whole. It is recommended
that a Certification Body final safety certification of the system be used.

The following shows residual risks concerning the safety sub-function of this product.

2.7.1 Common residual risks in each function

At the shipment to end-users, check the settings of safety related components with programming tools and
monitored/displayed contents on display and record and save the setting data concerning the safety sub-function
and the programming tools you used. Perform them using a check sheet, etc.

The safety will not be ensured such as in assembling machine until installing, wiring, and adjustment are
completed properly. Install, wire, and adjust your system referring to installation guide for each unit.

Only qualified personnel are authorized to install, startup, repair or adjust the machines in which the components
are installed. Only trained engineers should install and operate the equipment. (ISO 13849-1:2015 Table F.1 No.
S)

3

@
3

4

Separate the wiring for the safety sub-function from other signal wirings.
(ISO 13849-1:2015 Table F.1 No. 1)
(5) Protect the cables with appropriate ways (routing them in a cabinet, using a cable guard, etc.).
(6) We recommend using a switch, relay, sensor, etc. which comply with safety standards. When using a switch,
relay, sensor, etc. which do not comply with safety standards, perform a safety confirmation.
(7) Keep the required clearance/creepage distance depending on voltage you use.
(8) The time to detect a safety observation error depends on the parameter setting.
2.7.2 Residual risks specific to each function
(1) Speed monitoring (SLS)

(a) Speed monitoring function guarantees the servo motor speed, but it does not guarantee the actual machine
safety speed. Set parameters so that the safe speed of the machine is the same as the safety speed of the
specified motor.

(b) Check if the speed of the monitored servo axis is the same as the actual speed by using a tachometer, etc.
considering the speed includes an error caused by the command and encoder resolution.

(c) The defect of the mechanical section such as slid of shaft and wanting of a timing belt, etc. is not covered. Be
sure to eliminate the risk of mechanical section before operation.

(d) Speed monitoring error detection time is set to 1 ms. Errors in shorter than this time are not detected.

(e) After speed is over the limit, a safety observation error (shut-off signal off) does not occur during the speed error
detection time set by parameters. Make sure that safety can be ensured during this period.

Safe speed monitor (SSM)
When SSM is used as a restart trigger, perform it according to IEC/EN 60204-1.

(3) Safe brake control (SBC

This function guarantees only that power to mechanic break is properly supplied and abrasion of the brake cannot

be detected. Check this function regularly that the mechanic brake can operate.

Safe stop holding (SOS)

If the motor remains at the same stop position for a long time, move the motor slightly from time to time to prevent

a cumulative malfunction.

Safe travel distance limit (SLI)

If the motor shaft (or a coil, if a linear servo motor is used) remains at a stop for a long time after the motor has

traveled as specified, switch the function to the SOS function.

Safe rotation direction limit (SDI)

If the motor shaft (or a coil, if a linear servo motor is used) remains at a stop for a long time after the motor has

traveled as specified, switch the function to the SOS function.

3. Using safety sub-functions and block diagram

3.1 Using safety sub-functions 3.2 Function block diagrams

The safety sub-functions can be used on the This is an example of a combination with the MR-J5-_G-RJ.
MR-J5-_G(4)_-RJ(N1), MR-J5-_G4-HS(N1), otz o Rgerie

MR-J5W_-_G(-N1) and MR-J5D_-_G_(-N1). e Eod

Refer to the MR-J5 User's Manuals for N e o I

applications and setting methods of the
functions. LE‘__“_Y‘ T L@ ;
il He 1fe
Rogensraie]
Tasar™

(1) Using safety sub-functions by MR-J5
itself
Costng fan
®

2

(4

(5

®

sel
The safety sub-functions can be used
by assigning them (STO, SLS, etc.) to
CNB8/CN3.
Using safety sub-functions by
combining with safety programmable
controllers
The MR-J5-_G(4)_-RJ, MR-J5-_G4-
HS, MR-J5W_-_G and MR-J5D_-_G_
are used to establish a safe
communication with safety
programmable controllers via CC-Link
IE TSN. This enables the electrical
wirings (for example STO) to the MR-
J5 to be omitted.
Using safety sub-functions by
combining with FSoE Master
The MR-J5-_G(4)_-RJN1, MR-J5-_G4-
HSN1, MR-J5W_-_G-N1, and MR-
J5D_-_G_-N1 are used to establish

safe communication with the FSoE “1 The built-in regenerative resistor is not used for MR-J5-10G _.

Master via FSoE. This enables the *2 Servo amplifiers with the rated output symbol of 70 (MR-J5-70G_) or

electrical wirings (for example STO) to greater have a cooling fan.

the MR-J5 to be omitted. *3 To configure an absolute position detection system by using a direct
drive motor, the battery is required. To configure the absolute position
detection system by using the HK series servo motor, the battery is not
required.

*4 Support encoder type are OSBA/OBSA/CBW/

CSW, another company encoder that complies with Mitsubishi Electric
Serial ENC communication and ABZ-pulse.

® )= |< |

®r®

(2

Lf@

3

4. Technical specifications
4.1 Servo amplifier/drive unit specifications

Vodel MR-J5-_G(4) RJJ(NQ/MGR(JSV\; GNTY VR-J5-_ G4-HS(NT)

- BN IR0 R54o 1207 Calegon 7P & ECEIE08 SIS,
Standards " 620612021 meximom SIL 3, EN 61800.5-2

Gan fime to dangerous failure (MTTF

RTTETS 00| i ears] (750a) MTTFas 100 years] (300a)
Dt

I
Diagnostic coverage (DC) C = Medium, 96.5 [%]

Safely
periormance _Drobabi\i%cl Gangerous Failure per
(PFH)

PFH =3 x 10° [1/h] PFH =77 x 10° [1/h]

ssion fime (Tw) " T =20 [year]

0.500 ms to 2.000 ms (set by functional safety
Tes( pulse interval Within 1s

Number of output points N
Extornal | dolibls wirng) P 1 point

0 ms/2.000 ms
"'39""5“0 Test pulse off time (set by Tunchongs saiaty basameters
Test pulse interval Within 1s

250 ms (Transmission Tnterval morilor e Wi 64 ) (with CC LK TE TSN)
s (FSoE Watchdog Time within 60 ms) (with EtherCAT)
16 Bms To 10000 ms (set by functional safely parameters)

(with CC-Link IE TSN) 7
FSoE Watchdog Time

16.0 ms to 65534.0 ms (set by objects) (with EtherCAT)
Safe communlcallon 60 ms or less (with CC-Link IE TSN
delay time 60 ms or less (with EtherCAT,

1 Avallable funclions and saflety evels differ depending on the combination ofthe MR-J5 and the servo molars. ~ Refer 10 2.4 (2)
12 For DIIO connection (CNB/CN3), a diagnosis using test puises is reauired to satisty Category 4 PL e, SIL 3
+3 This value s applicable when fhe ransmission intarval rontor fime 1 32.0
2 For i MR-J8- G A1 R, MR-J5 GAHS ang MR-JSD1- G 'conhect 16 a network wiih a communication cycle of 125 s or longer. For the MR-J5-
(4)-RINT; MR-J5- G4-HSN1 and MR-J5D1-_G -N1, Coriniect to a network with a communication cycle of 250 ps or fonger. For the MR-J5W_-
G M 2 0 (T g MRISD3- G (V1) conmegt o aimBniork wih b Eomunicton eviio of 500 & o longge.
*5 The saféty observation speed can be set separately.
“6 Atest pulse s a signal which instantaneously turns off a signal to the MR-J5 at a constant period for external circuits to perform self-diagnosis.
7 The specificaions are for using he safely-sub functions via a network connection-
*8 This value is applicable when FSoE Watchdog Time is 30.0 ms or

4.3 When using the I/O of the CN8/CN3 connector of the MR-J5
This 1/0O function can be used when the safety sub-function control by network is not used.

4.3.1 1/0O signal sequence
An operation sequence with the SLS function achieved by the input wiring CN8-4 and CN8-5 pins is shown as an
example.

Response time

Transmission interval
Safe communication manior tme.
function

SLS1C (SLS1 command) is off while the states of the
CN8-4 pin and the CN8-5 pin do not match. SLS1C

An error does not occur unless the
sialus of e pins s msmatched for a  Permissive e for saely

time longer tha the permissible tme. ,_input device mismatc (SLS1 command) turns on when the states of both the

on CN8-4 pin and the CN8-5 pin are on. If a mismatch
N4 pin o continues longer than the permissible mismatch time

] specified by the parameter, [AL. 558 Safety input device

on mismatch detection] will occur and the SS1 function will
CNB-5 pin be activated.

oFF

ON (release)

(SLS1 command) OFF (state)

R dspiay NoTomaion
daptayed 5501
Operson sis [Rp— L5 ncperaton 55 noperaton

4.3.2 Selecting input devices

The input devices can be assigned to CN8/CN3 by functional safety parameters. (Refer to chapter 5)

The safety sub-functions can be activated with axis-A itself by using an input signal, and also can be activated with axis-
A, B, and C at the same time.

Tnput signal

|
STOC (STO command) SS1C (Ss1 S2C (SS2 SLS1C (SLS1
SLIC (SLI , and SLT1C (} LT1 command)

SDIPC (SDIP command), SDINC (SDIN

4.3.3 Output signal sequence
An operation sequence with STOS (STO output) assigned to the input wiring CN8-6 and CN8-7 pins is shown as an

example.
o Pulses to tum off the signal will be output periodically to
STOS (ST outpu) the CN8-6 and CN8-7 pins when STOS (STO output) is
OFF turned on. The pulses to turn off the signal will be output
il Test pulse off ime for the safety output device from the CN8-6 and CN8-7 pins separately at different
on timings, and the pulses will not be output at the same

CN8-6 pin oFF time. The length of time for outputting the pulses to turn
off the signal can be set in [Pr. PSD30 Output device -
on Test pulse off time]. Make sure that the time length for
CNe7pin the output pulses to tum off the signal will not affect the
oFF external devices.

—s—}— Test pulse off tme for the safely output device

4.3.4 Selecting output devices

The output devices can be assigned to CN8/CN3 by functional safety parameters. (Refer to chapter 5)

If a multi-axis servo amplifier/multi-axis drive unit are used, it is possible to select which axis will output a signal to the
output signal. Outputting a signal only from axis-A is posslble and outputting signals from axis-A, B, and C by AND
output is also possible.

Output signal
STOS (ST outpul) SSTS (55T oulpu, S52S (57 oulpul) SISTS (SLST output) To SLSAS (SLS2 outpu], SSHS (SN oulpu) SOSS (SOS
output), SBCS (SBC output), SDIPS (SLIP outpuit), SDINS (SDIN output), SLIS (SLI output), and SLT1S (SLT1 output) to SLT4S (SLT4 output)

Ensuring the correct functioning of | Ensure that the safety sub-functions work correctly.
safety sub-functions

6.1 Parameter setting

The safety sub-function parameters can be set with MR Configurator2. Settings related to the safety sub-function are
configured with this group of parameters. The safety sub-function parameters have a password to prevent unintended
changes of the parameters. The password is "000000" at the factory setting.

The following parameters must be set.

Parameter Name Detailed explanation
PSAOT.0 Safety sub-function Set this parameter to 1" only after confirming the setiings of the functional set by functional safety
activation setting parameters.
PSAQT1 Input mode selection Set the safely sub-funciion to be controlied either by Input device or by network
PSA0Z Functional safety setting Recommended parameter seffings and achievable safety levels differ depending on the system
PSA03 S51/552 deceleration Setlings of the parameters for the SS1 funclion are necessary as the SS1 funclion 1s o be Used 3
monitor time problem s found by self-diagnosis.
PSAZ0 Servo motor encoder Set the encoder resolufion of he servo motor being conected. Ths parameter does ot nieed (o
resolution be set if position/speed monitoring is not performe
PSAZ3 Servo molor rated speed | The rated speed of the servo motor being connected must be seLif speed monitoring is performed.
PSC03 Functional safety - Rotation | Set the same value in [Pr. PSC03.0] and [Pr. PA14 Rotation direction selection/iravel direction
direction selection/ selection].
Movement dlrecnor\ selection
PSL02 Funclional safety - Linear | The observation direction by the SDIP command Is Ihe address icreasing direction
or encoder résoluion - | I POL is s6t to 1", the abservation direction i the address increasing dirgction (GW or negative
Rormarater direction).
PSL03 Funclional safety - Linear | I posiion/speed moniioring s performed with a linear servo motor, set tis parameter (o e sarme
motor encoder resolution — | value as [Pr. PLOZ] and [PY. PLO3].
oot

6.2 Test operation

Test operau% an be performed with the safety sub-function temporarily disabled. Set [Pr. PSA01.1 Input mode

selection] to "2". Some of the diagnosis functions and the safety sub-functions are disabled in the test operation mode.
he test operation can be used for JOG operation, positioning operation, machine analyzer, or other operations if safety

devices have not been started up.

go end th% test operation, set [Pr "PSA01.1 Input mode selection] to "0" or "1" depending on the system configuration
eing use:

7. Troubleshooting

Details of main alarms related to the safety sub-function are shown in the following table.

Alarm name_|Alarm No. Cause Action
STOtiming | 063.1 | Wren dofeclion o [AL. 063 STO fring ororT s | Afer The servo motor stops. o off enable) STOT.
error enabled, STO1 was turned off (enabled) under Review the settin of "STO timing error selection” by using any of the
the following speed conditions. following parametel
. servo motor speed: 50 r/min or higher (A]: PrgP 09.1 STO timing error selection|
* Linear servo motor speed: 50 mm/s or higher G]: [Pr. PF06.1 STO timing error selection
* Direct drive motor speed: 5 r/min or higher

0632 | When deteetion of [AL. 063 STO timing error] 75| After the servo motor stops, o Of (enable) STO2
gnabled, STO2 was ined of (enabled) under | Review the setting of "STO timing error selecton” by using any of the
the following speed condifions. follown,
ry sérvo motor speed: 50 r/min or higher
L CenY Sove moor shose. 50 mmia or nner | ok

wing paramefe;
F09.1 STO timing error Selecllon]‘
* Direct drive motor speed: 5 r/min or higher

Pr PF06.1 STO timing error selection|

Encoder initial [ 066.1 There is a problem with the encoder cable. Check if the encoder cable has been disconnected or has shorted. If
Cc'\ammumc%hc;n 516.1 there is a problem with the cable, repair or replace the cable.
- Receive data|

error 1 (safety
sub-function)

068.1 STO1 or STO2 is inputted incorrectly. Check lha( STO1 and STO2 of the CN8/CN3 connector are wired
col

STO
diagnosis
error

The input status of STOT and STOZ are different \Hhe on/off lalgs of STOT and STOZ are different, create the same
input status for STO1 a

The setling of [Pr. PF18 STO diagnosis error Set a longer tme in E servo parameter Sefting, and then check the

detection fime] is incorrect. Topaaabiiy. e evor 8562 ot 1apesh, ToVia the valus of T

servo parameter.

Replace the MR-J5_

The STO circuit has

Network. 086.1 A network cable has been disconnected.

work Check if the network cable is connected correctly.
communication
Tor

STO function | 168.1 An MR-J5 that is not compatible with the STO Install the short-circuit connector attached to the MR-J5 in the CN8/
error function does noi have a short-circuit connector | CN3.
ts CN8/CNS3 connector.

Posftion 52A1 | The posmon +Toadback dala d08s aol change Review, e sefling of [Pr. PSAZ2]. Alternatively, perform oparation by

feedback within the time set in [Pr. PSA22 Position the end of the time set within [Pr. PSA22]

error (safety feedback error detection time].

sub-function)

Parameter | 537.1 | A functional safety parameter has been set Check the parameter error No_ on the alarm display screen of MR

setting range outside of its setting range. Configurator2 or with another method, then review the setting value of

error oty the functional safety parameter.

sub-function) [537.2 A servo parameter or a functional safety Check the parameter error No. on the alarm display screen of MR
parameter has been set incorrectly. Configurator2 or with another method, then review the setting value of

the sérvo parameter or the functional safety parameter.

Parameter | 53A.2 | A functional safety parameter has an error. ‘Check the parameter which has an error with MR Configurator2, then
verification set the parameter correctly.

error (safety

sub-function)

Quiput device [ 555.1 | A sTgnal of an oulpul device ias not been output | Check The output device cable T wired correclly Allernalively,
diagn ?S(IS ety gortecly or he Joad of the output device s outof | check I the load ofthe output device s wihin specificatins:
error 1 (safet

sub-function) Current of an ou(pul devlce is too large. Check if the current value is within speclfca(lons Ifthe value is out of

the output current.

, Tnput Gevice 5571 | The Input sianal ismatcn between e CNB | Review the win
5. Signals mismatch in and the CNE-5 b or the CN3-6A and the {xnema‘uvelymsagt[’fr PSD18 Mismatch permissible e SDI1toa,
; ’ ) ) jetection confinued longer than the specified time | longer time than the mismatched time between the i and the
5.1 Connector pin assignment of the safety sub-function I/O signals _ {sately sub- {ine time setin [Pr. PSD18 Mismatch permissible | GBS pin or the CNS-8A and the CN3-85 P
Eh? f°"°¥",\',|",§ JSE?JWS gonnector pin assignments of the MR'JfS'mG-'RJ andhthe MR'J? -500G4-HS as a typical example. 560 s icte where The SE3olls el of i samo | Check T paramefer o o operafion e
61 ef’b?R NS ;3'5 anual (ZEFMWSF% 586%"26'_75“0“5 for wiring or other operations. {safety sub- . motor speed exceeds [Pr. PSAQ4 Safety sub- | If the motor overshoots as it stops, reduce the overshoot by adjusting
(1) -J5-10G- 2) -J5- - unction) function - Stop speed) continued for onger than | the gain, setting a longer ime in [Pr. PSATS], or by olher means.
Servoamplr the time set in [Pr. PSAT5 Safety sub-function -
CN3 peed detection delay time] while the SOS
Servo amplifier P No. Symbol Symbol PinNo function s activate
o J) m oo VBR 5 Safely speed |561.1 | The state where the absolute value of the serva | Check the parameter or e of operaton petor
- monior error motor speed exceeds [Pr. PSAT1 SLS speed 1] | Take actions such as sefting the speed command o a value equal to
— 24 NP AL 2 1 (safety sub- continued for longer than the time set in [Pr or lower than [Pr. PSA11] o setting time required for deceleration in
o function! ESA1S Spoed defection delay time] whie e | [Pr. PSAQY SLS deceleration monilor tme o1l
1 3A DICOM EM2 3B SLS function is activ:
7y TeR1 TPR2 8 e seilings of ihe eleelronis gear are ncorect, | Check e Seiing value of e Slecront gear
| s o o o P The connecton destination of the encoder cable” | Check the connection destinaion of the encoder.
i cNB 6A DICOM DOG 6B Deceleration | 563.1 The servo motor speed exceeded the speed Check the parameter or the operation pattern.
g A - . = monitor error which is determined by the observation speed of | Take actions such as setting a longer time in [Pr. PSA26 SS1/S52
§ {safely sub- when the SS1 command has been turmed off and | deceleration monitor delay time] or adjusting the servo gains.
A SDITA Soie 88 unction) ihe opservalion speed according o [Pr. PSAZ4
U ™ o oo Sooos - SS1/SS2 Deceloration observation fme
= 10A SDO24VA SDO24VB 10B The conne‘ction destination of the encoder cable | Check the connection destination of the encoder.
is incorrect
1A SDO1A SDO1B 118 There is a problem with the Servo Molor or sevo.| Replace e Servo motor or Servo molor power cable
12A SDI2A sbiB 12B motor power cabl
oA SDIBA SDI9B e Tncrement | 564.1 | The feedback pusmon traveled by more fian the | Check The parameter or o operation pattrr,
monitor error permissible travel distance specified by the Check if the SLI command has been input before the servo motor
! 14A SDO2A sDO28 148 {gately sub- arameler (P PSB02 SLI permisibe el | | stop has been Confimed.
unction istance (positive direction)] a
157 SDO3PA/PLSPA SDO3PB/PLSPB 158 permlssmP travel distance rnega ive dlrecﬂon)])
16A SDO3NA/PLSNA | SDO3NB/PLSNB 168

er the SLI function has been activated.

Direction 65T The servo molor raveled I ing address Check the parameter or the operation pattem
monitor error increasing direction whiie the SOI funciion is Check if a command for the address increasing direction has been
52 Input devices {sately sub- activated 3
Aasi F’h v CNB/CN3 by functional saf The devi bei ia network if the saf unction) The fon of the servo motor is coret Check the U/V/W wiring
ssign the input devices to y functional safety parameters. The devices can be input via network if the safety 568.1 | The torque feedback exceeded the tor Check the parameter or the operation pattern.
sub-function is controlled by network. monitor error specified in the parameters ([Pr. PSB1 SLT1 Check if the threshold of the torque ‘monitor is too small or if the servo
_ 1 (safety sub- orque (posite d\recllon)%and [Pr. PSB16 motor collides with the machin
- Tt g function Jorque (negative direction)) after the SLT
Devices Symbol Connector-pin FUNCTION states that function has been activate
No. 'enatble ety 580.3 | The safety verification code of the controller and | The controller may have been communicated with an unintended MR-
5 unctions communication tne selting o of [Pr. PSCU6 Safety verification & i the 1P addross of the safet ion setting on th
ST - setting error code] do not macl eck if the IP address of the safety communication setting on the
command STO0C The STO function operates by the STO command. Open ’sa(%ly s)ubr master ‘Station matchos the 1P addréss Seting of the corresgpondmg
S§1 unction
command | SS1C The SS1 function operates by the S81 command. Open FSOE Address| 584.1 | FSOE Address set in FSOE Master does nol Review the setting of FSOE Address in FSOE Master or the setting of
552 - mismatch match the setting of [Pr. PSCO7 FSoE Address [ [Pr. PSCO7 FSoE Address setting].
cammand ss2c The SS2/SOS functions operate by the SS2 command. Open error (safety setting]
CNg-4 sub-function
S andto |sisicte  |CON85 The SLS function 1 to SLS function 4 operates by the SLS1 command to SLS4 FSOE _[584.2 | The sefling value of FSOE Watchdog Timer Review the setting value of FSOE Walchdog Timer set in FSOE
Qo 338 CN3-8A command. Four sets of SLS speed and SLS deceleration monitor time can be set Open communicatio notified from FSoE Master does not correspond | Master.
command CN3-88 with the SLS function: gemagw;:;r to the MR-J5.
CN3-12A i
SDIP and | SDIPC CN3128 The SDIP command activates the SDI function for the address increasing direction Open {safely Sub-
CN3-13A - - — : ; ;
SDIN nd | SDINC GN3-138 | The SDIN command activates the SDI function for the address decreasing direction Open Foomunicatio | 000 | I sare commurication tpdate time exceeded | Review the setiing value of FSoE Watchdog Time setin FSoE
su command SLIC The SLI command activates the SLI function. Open Receiv ime-
out error
The SLT function 1 to SLT function 4 operates by the SLT1 command to SLT4 -
gfr"r'fs“ andto | SLTIC o command. Four sets of SLT torque uppper it valus and SLT torqae lower fimit Open {safety sub
e and value can be set with the SLT functio - - - -
8. Maintenance, mspectlon and environment

Refer to chapter 6 and 7 in "MR-J5 Safety Instructions and Precautions for AC Servos (IB(NA)0300391)" or "MR-J5D
Safety Instructions and Precautions for AC Servos (IB(NA)0300527)".

9. Check list for user documentation

Refer to chapter 9 in "MR-J5 Safety Instructions and Precautions for AC Servos (IB(NA)0300391)" or "MR-J5D Safety
Instructions and Precautions for AC Servos (IB(NA)0300527)".





