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* For Example of Calculation for Reaction Time of Monitoring Function by Safety Mode, calculation examples are provided
Name for Each Parts in the instruction manual.
Refer to [Functional Safety Unit Instruction Manual (ME0459) 2.2.1 Safety Performance and Reaction Time “Example of

Quality and Innovation Calculation for Reaction Time of Monitoring Function by Safety Mode”].
LED Displa .
. . . i sTO Specifications
Functional Safety Unit SU
y SS1 . -
- 1. Basic Specifications
FIRST STEP GUIDE First Edition o I Regureren
Safety /0 connector A SM1 Point Input 6 point, Output 8 point  Duplication
Thank you for purchasing our product. SM2 Input / output Voltage 24V DC +10%
. . . o specifications
Mgke sure t(.) read the ngety Gwde as well as this Instruction Manual to ensure correct use. = Safety 1/0 connector B SM3 Power supply 1.0A Max. (When load of input all points on / output all points at 50mA)
This Instruction Manual is original. / current
. . . . . L " CE Markin
« Using or copying all or part of this Instruction Manual without permission is prohibited. ]
* The company names, names of products and trademarks of each company shown in the sentences LED Displays/Details EMC : IEC/EN 61800-3, IEC/EN 61000-6-2
are registered trademarks.
Safety Standard
R . 3 IEC/EN 61508, IEC/EN 61800-5-2, IEC/EN 62061,

N Warning _ o [LED Contents of Display] Complied Global 4 TUV§ EN ISO 13849-1: 2015, ISO 13849-1: 2015

Read the instruction manual f:arefully and follow the |rl13truct|on manual when handling this equipment. LED Colour Gondltionof lluminating Gondition of Turninglort Condition of Blinking Standards y| IEC/EN 61000-6-7, IEC/EN 61326-3-1

Please downloaded the user’s manual from our website. Name )

You can download it free of change. User registration is required for first time users. PWR Green | Initialization process finished Power not supplied — UL

. i ; Parameter incorrect Power not supplied — ® UL 61800-5-1
URL:www.iai-robot.co jp/data_d/CAD_MANUAL/ ALM Red Error detected Operation in normal condition CSA C22.2 No14

Keep a printout of the introduction manual near the equipment in which this product is installed so that it can STO Green Requesting STO No STO request — c us -

be checked at all times, or display iton Your computer, tabl.et terminal, etc. so that you.can.checl.( it immfediately. SS1 Green Requesting SS1- No SS1-t request — Vass Approx. 120g

If you need a bound copy of the instruction manual, order it from the nearest sales office listed in the First Step SS2 Green Requesting SS2-t No SS2-t request —

Guide or at the end of the instruction manual. It will be provided for a fee. Blinks when requesting SS1t 2. Environmental Specifications

SM1 Green | Requesting Safety Mode 1 No request of Safety Mode 1 or SS2-t ) Specification Requirement

In order to prevent injury or damage to peripherals, read the following basic caution notes related to safety Blinks when T tng SS1T Operating ambient

carefully. SM2 Green Requesting Safety Mode 2 No request of Safety Mode 2 or SSSZ-t (ﬁ) equesting . teEnperat%re 0 to 60°C (No condensation or freezing)

e |Installation, startup, repair and other related works of the equipment that this device is installed should . No request of Safety Mode 3 Blinks when requesting SS1-t Operating ambient . .

only be permitted to a qualified operator Mete 1, SM3 Green | Requesting Safety Mode 3 Error detected or SS2-t (1) humidity 5%RH to 85%RH (No condensation or freezing)
e The qualified operator Nt ) should be familiar with the law of the country where the equipment that this *1 The way to blink should differ depending on the safety function requesting SS1-t or SS2-t. (Refer to [Functional Safety ;Frfgzgﬂgrzmb'em Refer to section [Usage environment and Installation]
device is installed is to be installed, especially with the standards described in this technical document. . \LIJVT:'I '”':It_r:/lc.""” Manuald(l\/tIE(i429) 1‘4r.12LFEu[;]7"0nS OffSE_?ghSPSa:t gé;EgMalsgll\a/lyz] fordhgv'\;;o :"”Ta)t ) . Storage ambient : -
e In order to perform startup of the equipment, programing, setup and maintenance in conformity with the e is on (error detected), eac amp o e ' an should turn on In response fo temperature -20 to 70°C (No condensation or freezing)

the error type.
safety standards, the staff who works on the equipment has to be permitted by the company which he/she vP Storage ambient

°% 5%RH to 85%RH (No condensation or freezing)
belongs to. Safety Performance ‘ T F 10 to 57Hz/ amplitude: 0.075mm, F 57 to 150Hz/ Acceleration: 9.8m/s?
. . ’ . - . requency: (o] amplitude: 0.075mm, Frequency: o] z/ Acceleration: 9.8m/s
Note 1 : An operator who is capable for construction of equipment and maintenance. y Vibration resistant XY; direc{ions Sweep time:p10 minutes Sweep cc?unt: 1)6 times

VAN Danger 1. Safety Performances Usage Altitude 1,000m or lower above sea level
An environment free of corrosion and flammable gases.

e Installing |na.ppropnately.the safety related fievu:e a.nd syste.ms could lead the .operatlon condition not Item Standard Value Atmosphere Do not use in places with a lot of dust or where oil mist or cutting fluid is scattered.
guaranteed in safety, which could end up with a serious accident or a fatal accident. Safety integrity level IEC 61508 SiL2 SIL3 Pollution dearee M
Y Y IEC 62061 SILCL2 SILCL3 n deg
PEH D IEC 61508 6.0x10® 2.7x10¢ Protective structure| IP20
Alert Indication (Probability of dangerous failure per hour) IEC 62061 [1/h] [1/h]
Performance Level EN ISO 13849-1 PLd PLe
The safety precautions are divided into “Danger”, “Warning”, “Caution” and “Notice” according to the warning level, as follows, MTTFd High (=100 year) High (2100 year) Safety Featu res and Safety Standards
. . EN ISO 13849-1
and described in the instruction manual for each model. (Mean time to dangerous failure of each channel) (120a) (180a) = o
DC Medium Medium . omplete Safety
[Fevel | m " Degreelof Dangerand Damage - Symbol (Average diagnostic coverage) EN1SO 13849-1 (93.6%) (95.6%) Safety Punction SIiL PL Cat
Danger This indicates an imminently hazardous situation which, if the & Danger Mission time IEC 61508 20 [year] Safe torque off (STO) 3 e 3
product is not handled correctly, will result in death or serious injury. HFT |EC 61508 p ; Stopping Functions Safe Stop 1 time controlled (SS1-) 3 e 3
Warnin This indicates a potentially hazardous situation which, if the product is /_\ Warnin (Hardware Fault Tolerance) Safe stop 2 time controlled (SS2-t) 2 d 3
9 |not handled correctly, could result in death or serious injury. 9 Category EN ISO 13849-1 3 3 Safe operating stop (SOS) 2 d 3
Caution This indicates a potentially hazar(_jous_ situ_at_ion which, if the product is /_\ Caution *1 If there is SIL2 existed for even one in the safety functions set as the safety input, that safety function should go to SIL2. gggz:y:::m:zzg ts;eicé ((SSIL% g g g
not handled correctly, may result in minor injury or property damage. A X y-limi qu
— — — 2. Reaction Time Safely-limited position (SLP) 2 d 3
Notice Thls indicates lower possibility for the injury, but should be kept to use @ Notice - Monitoring Functions Safe speed monitor (SSM) 2 d 3
this product properly. o Range‘avallgble Safe torque monitor (STM) 3 e 3
Item Definition Value L";r’zm?gr‘?’é‘:faun) Safe position monitor (SPM) 2 d 3
Safe direction - (SDI-) 2 d 3
PrOd UCt CheCk sTO Since STO demand is enabled Parameter No.42 + 8to 12ms Safe direction + (SDI+) 2 d 3
] ) ] ) ) ; ) until energy to motor gets cut off 8ms or less () (12ms) Monitoring Functions Safe brake control (SBC) 3 e 3
This product, if adopting a standard configuration, consists of the parts listed below. SSi+t Since SS1-t demand is enabled Parameter No.42 + 8to 10011ms Composite Functions Safety mode 3 e 3
In the unlikely case that any model number errors or missing parts come to light, contact your local 1Al distributor. uptll energy to motor gets cut off i No.9 + 8ms or less (2 (412ms) “1 When SS2-tis selected for the stop feature, it should be SIL2, PL d and Cat 3.
1. Parts Since SS1-t demand is enabled until
: - internal SOS demand gets output and Parameter No.42 + 8 to 10011ms . A
No. Part Name Model Quantity Remarks 882+ monitoring of feedback velocity and No.9 + 8ms or less (¥ (412ms) Exte I'nal D imensions ‘
1 |Functional Safety Unit Egz\?rtéoré_‘a?lﬂtz rr:zgérﬁlg] odetplate and ! fff:rbsg:ti':&zgcg chlsu:-:d velocity limit
- - : . Safety Unit Individual Unit SCONZ2 + Safety Unit
Accessories durl_n_g sa_fe?y stop set n parameter or Parameter No.12 + 20 to 10019ms N 1957
SOS position limit range during safety stop = b 143
g Lo - N 20ms or less (120ms) (“Eﬂj[r hh (il |
B2CF 3.50/20/180F SN BK BX while in monitoring with SOS function, qumo®  ° mot
2 |Safety VO Connector | \1oker: Weidmuller Ltd.) 2 until energy to motor gets cut off =7Az
SLS, SSM . o H
- - - SLT. ST™ After continued to exceed limit of each
3 _|First Step Guide M0460 1 This document SLF; SPM safety monitoring function, until internal | Parameter No.21 to 20 to 10019ms I\
4 |Safety Guide MO0194 1 Reaction SDI‘ SS81-t or internal SS2-t execution 23 + 20ms or less (120ms) E
Time = command gets enabled
SDI+ H
As output will certainly be made in When executed from
2.How to Read the Model Plate —_— - ) ) )
Company names - - reaction time of STO or SS1-t, reaction STO: Same as STO Time setting not
pany IAI Corporation SBC time should become same as STO and When executed from available J_§ i
Serial Mogel — e MODEL FSUS-PN SS1-t SS1-t: Same as SS1-t When the absolute batteryis instaled
erial number ———m—  SERIAL No. * BAOXXXXXX . T : (Absolute encoder specification)
Input Electricity Rating — el 1601 £ DC2AY 0,24 Safety Mode S":.‘fe Saf.‘fty. moge nput e e”a.‘tb"?d Zarismftezro"‘ff * 810 10011ms L
Output Electricity Rating ———pmmt outeut :DC24V 0.2A Input until monitoring by safety monitoring 0.18 to ms or (112ms) 2
\ function starts less S| Mountng partcimensions rear)
C€ As the internal SS1-t or internal SS2-t o 2
Certification mark ————m- @ giftitthOde execution demand in the safety HIEE s, 9
G“. monitoring function such as SLS is the . . H °
Should be included in ] ) g
MADE IN JAPAN safety mode stop control, the safety P Time setting not £ j
reaction time such as N H
L Safety Mode mode output should get output at the sLs available g
3. How to Read the Model No. of This Product same time. Therefore, these shorts of 8 — =11
Stop Control S P . =] o ~
reaction time should be included in the ] 5
SU - § — PN reaction time such as SLS
. *1 When the internal STO is executed in such as the diagnosis function, the time set in Parameter No. 42 should be shortened. J
<Series> <VO Type> *2 As the result of exceeding the limit of the safety monitoring function, when the internal SS1-t ted, the reaction ti -
SU : Functional Safety Unit PN : PNP Specification (Source Type) (Standard) s the result of exceeding the limit of the safety monitoring function, when the interna -t is executed, the reaction time Il
NP : NPN Specification (Sink. Type) should be Parameter No. 9 + 8ms. \»j J’i\u
<Tyge> For SCON ' : *3 As the result of exceeding the limit of the safety monitoring function, when the internal SS2-t is executed, the reaction time @ || w0 |l o
: For

should be Parameter No. 9 only. For DIN mounting For wall mounting



Usage Environment and Installation

This product is capable for use in the environment of pollution degree 2'! or equivalent.

* 1 Pollution Degree 2 : Environment that may cause non-conductive pollution or transient conductive pollution by frost
(IEC60664-1)

1. Installation Environment

Do not use this product in the following environment.

Location where the surrounding air temperature exceeds the range of 0 to 60°C
Location subject to direct vibration or impact

Location where condensation occurs due to abrupt temperature changes

Location exposed to direct sunlight

Location where relative humidity is out of the range between 5%RH and 85%RH
Location where the product may come in contact with water, oil or chemical droplets
¢ Location exposed to corrosive gases or combustible gases

e Location exposed to significant amount of dust, salt or iron powder

o Location with altitude higher than 1,000m

When using the product in any of the locations specified below, provide a sufficient shield.
* Location subject to electrostatic noise e Location with the mains or power lines passing nearby
e Location where high electrical or magnetic field is present

2. Storage and Preservation Environment
Storage and preservation environment follows the Usage Environment. Especially in a long-term storage, consider to
avoid condensation of surrounding air.
Unless specially specified, moisture absorbency protection is not included in the package when the machine is delivered.
In the case that the machine is to be stored in an environment where dew condensation is anticipated, take the
condensation preventive measures from outside of the entire package, or directly after opening the package.

3. Countermeasure for Noise
(1) Countermeasure for Noise Grounding (Frame ground)

| . Other Controller Other, Other
Do not share the ground wire with or connect Controf@r glipment equipinent || _equipment
to other equipment. Ground each controller.

(2) Precautions regarding wiring method

Refer to [Functional Safety Unit Instruction Manual (ME0459) 3.4.1 Wiring Method] for the cable size to use.

« Make sure to insert a serge absorber on the power input (line) side when a noise filter is to be used.

« Separate the signal and encoder lines from the power supply and power lines.
The noise durability may drop if the input and output are made with on the same cable.

« The noise filter should be installed at the entrance of the control panel as much as possible. Follow the left of the
diagram below for how to layout wiring.

« The power supply cable should be twisted or close contact bundled wire cable.

(3) Noise Sources and Elimination
Carry out noise elimination measures for electrical devices on the same power path and in the same equipment.
The following are examples of measures to eliminate noise sources.

1) AC solenoid valves, magnet switches and relays 2) DC solenoid valves, magnet switches and relays
[Measure] Install a Surge absorber parallel with the coil. [Measure] Mount the windings and diodes in parallel.
Surge absorber Select a diode built-in type for the DC relay.

+24V OV

Relay coil
+24V, oV

4. Heat Radiation and Installation
Consider such facts as size of control panel, layout of a controller and cooling performance in design and setup so the
ambient temperature falls into the range from 0 to 60°C.
In order to fix it in the control panel, use screw holes or DIN rail.
Install in the orientation shown in the figure below for heat radiation.

Ceilin, Ceilin
rJ IIII;IQ'IIIIIr r'IIIIIIIg/'IIII
/ Y o /
/ /7 B /
/ /B /
/ /7 /
/ /7 /
i /I 7 /
11 [ ¥ enough space 14
’ V] orvirng, v
/ /7 /
/ ‘A l
/ e /
PP FFFIZFIZZ W FZZ 777777777/

Floor Floor

Assembling and Wirin

1. Assembling of Functional Safety Unit
Here explains how to assemble a functional safety unit as follows.
1) Take off the connector cover on the controller side.
2) Align the positions of the snap feature on the front of Functional Safety Unit, positioning pins and attachment holes on
the SCONZ2 side.
3) Set the safety unit parallel to SCON2 and put it in till it makes “click” noise.

* For details on how to assemble, refer to [Functional Safety Unit Instruction Manual (ME0459) 3.2.4 Assembling of
Functional Safety Unit].

2. Overview Layout PLC
Controller
(SCON2) Functional Safety Unit

i
I

A
PC | [ ]
PC software :

AC power supply 6

Dummy Plug

/ * Do Not Connect.

o
] ®

Safety Input and
Output Devices

Supply

| 24V Power
a PSA-24

Ground terminal

Class D grounding construction
(Old Class 3 Grounding :
Grounding resistance 100Q or less)

A Functional Grounding

Protective Grounding

Caution
& e The safety input and output devices and a 24V power supply should be connected with a shielded cable.
Also, have the shield on the cables conducted to the functional grounding as shown in the figure above.
e The safety feature I/O connector on the SCON2 side should be kept disconnected.
Alarm Code 8C “Safety Unit Use Conditional Error” should be generated if the dummy plug (DP-6) is
connected.
e Refer to [an instruction manual of a controller] for how to layout cables on the controller side.

3. Safety input/output connector specifications and wiring
(1) Safety I/0 Signal Specifications

Startup Procedure ‘

Here explains how to start up the functional safety unit below. Refer to [Instruction manual and item number described in the
contents] in the table for details of each process.

No. Procedures Content
1 Connecting Controller and Confirm that a controller and safety unit are connected.
Safety Unit (Refer to [Functional Safety Unit Instruction Manual Section 3.2.4])

Confirm that a controller, actuator and peripheral devices are certainly

connected. (Refer to [SCON2 Instruction Manual (ME0458)])

Confirm that wiring to the safety input and output to the safety unit is surely

3 Wiring on Safety Unit conducted.

(Refer to [Functional Safety Unit Instruction Manual Section 3.3, 3.4 and 3.5])

Turn on the power.

* Until the safety parameter setting is complete, Alarm Code 8B gets generated.

Controller Parameter Connect IA-OS to check that parameters considering the condition of use are

5 Setting appropriately set. (Refer to [SCON2 Instruction Manual (ME0458)] and
[Functional Safety Unit Instruction Manual Section 4.2.1])

Connect the functional safety unit setting tool to read out the parameter data

6 Safety Parameter Setting related to an actuator from the controller to check it.

(Refer to [Functional Safety Unit Instruction Manual Section 9.3.3])

Deactivate tentatively the safety input for a trial run.

(Refer to [Functional Safety Unit Instruction Manual Section 4.2.2])

Run the actuator in speed as low as possible to ensure the installation and setup

8 Safety Parameter Setting has been properly performed.

(Refer to [SCONZ2 Instruction Manual (ME0458)])

Have the deactivated safety input made enabled.

2 Controller Wiring

4 Power on

7 Controller Parameter Check

9 Deactivation of Safety Input (Refer to [Functional Safety Unit Instruction Manual Section 4.2.2])
Refer to the way to set up for each function to establish the setup of the safety
10 Actuator Trial Run parameter.
(Refer to [Functional Safety Unit Instruction Manual Chapters 5 and Chapters 6])
1 Safety Parameter Setting (Refer to [Functional Safety Unit Instruction Manual Chapters 5])
Canceling Safety Input
12 o -
Deactivation

Safety Input Signals Safety Output Signals
Specificati
Iltem Specifications Remarks Item - LTI Remarks
Min. | Typ. | Max.
ON-Input voltage 24V£10% . Voltage range 24V£10% -
range
OFF-Input “
voltage range 2.0V (Max.) - Load current 3mA - 50mA -
Itis a value Max. voltage

Input current 7.6mA (Typ.) for 1ch. drop when ON - - 3.0v -

Leak current

when OFF - - [ 01Ma -

Safety Input Circuit Safety Output Circuit
Safety unit Safety unit 2woe
24vDe ‘Safety input / output connector S
sto At
PNP STON BlB.1 s
4
W
Safety unit Safety unit 24v DC
wWoe [ — > Tl | -
NPN o
: STON BlB1 :@%«jﬂ;
IN_COM B g 17 & 1
+ Leroare E%
ov

*1 There is a concern that the diagnosis by test pulse of the safety output signal may cause an error if the current is at or
below the minimum limit.

(2) Pin Assignment on Safety Input and Output Connector
The pin assignment on the safety input and output connector for the functional safety unit should be as shown below.
For details on each input/output signals, refer to [Functional Safety Unit Instruction Manual (ME0459) 3.3.2 Detail of
Safety Input and Output Signals].

Safety Input / Output Connector A Safety Input / Output Connector B

No. Signal Name Signal Name No. No. Signal Name Signal Name No.

1 L 2 1 STOINA | STOOUTA | 2 1 STOINB | STOOUTB | 2
3 NC SBC_OUT A 4 3 NC SBC_OUT B 4
oo 5 SS1_IN_A SS1 OUT A 6 5 SS1_IN_B SS1_OUT B 6
Loo 7 SS2_IN_A SS2_OUT A 8 7 SS2_IN_B SS2_OUT B 8
L, 9 NC SOS OUT A | 10 9 NC SOS OUT B | 10

1 SM1_IN_A SM1_OUT A 12 11 SM1_IN_B SM1_OUT B 12
oo, 13 SM2_IN_A SM2 OUT A | 14 13 SM2_IN_B SM2 OUT B | 14

15 SM3_IN_A SM3 OUT_A 16 15 SM3_IN_B SM3_OUT B 16

19 |- 20 17 IN_COM_A OUT_COM_A 18 17 IN_COM_B OUT_COM B 18
19 FG FG 20 19 FG FG 20

* FG (frame ground) on the safety input and output connector is not connected to FG on the controller side.
Connect FG externally separately.

(3) Connection of Safety Input and Output Connector
Here shows an example of connection for the safety input and output below.

Connector A Connector A

No Shiekd Stiekd No | Abbreviaton Abbreviation | No_| ... Smeld_______
STO_IN_A STO_OUT_A 2 Lond : — 1 STO_IN_A STO_OUT_A 2_f—ftom }—
NC SBC_OUT A 4 Losd * H 3 NC SBC_OUT A 4 Losd. .
S5 NA ssiourA | 6 f—{wm ! 5| ssima ssiouTA |6 f{om}l—
552 IN A 552 OUT A B Tond ; —7 $52_IN_A $52_OUT A 8
NC SOS OUT A 10 ! ] NC SOS OUT A 10
SM1_IN_A SM1_OUT_A 12 0ad ' — 1 SM1_IN_A SM1_OUT_A 12 Load
SM2_IN_A SM2_ OUT A 14_f—{Toad }——= i - nEE] SM2 IN A SM2 OUT A 14— toad }——+
SM3_IN_A SM3_OUT_A 16 i — s SM3_IN_A SM3_OUT_A 16 p—— osd |4
IN COM A ourcomA | 18 [—} i i} 17 | _INCOMA ouT COM A__| 18 |
FG FG 20 | EEE . 20vne {19 FG FG 20 |2
Example of Safety Input and Output Signal Connection (PNP Type) Example of Safety Input and Output Signal Connection (NPN Type)

* For details on connection and wiring method, refer to [Functional Safety Unit Instruction Manual (ME0459) Section 3.3.3
or Section 3.4].

1Al

IA I Corporation

Head Office: 577-1 Obane Shimizu-KU Shizuoka City Shizuoka 424-0103, Japan
TEL +81-54-364-5105 FAX +81-54-364-2589
website: www .iai-robot.co.jp/

IA Il America, Inc.

Head Office: 2690 W. 237th Street, Torrance, CA 90505
TEL +1-310-891-6015 FAX +1-310-891-0815
Chicago Office: 110 East State Parkway, Schaumburg, IL 60173
TEL +1-847-908-1400 FAX +1-847-908-1399
Atlanta Office: 1220 Kennestone Circle, Suite 108, Marietta, GA 30066
TEL +1-678-354-9470 FAX +1-678-354-9471
website: www .intelligentactuator.com

Technical Support available in Europe

1A Il Industrieroboter GmbH

Ober der Réth 4, D-65824 Schwalbach am Taunus, Germany
TEL +49(0)6196-88950 FAX +49(0)6196-889524
website:www.iai-automation.com

Technical Support available in Great Britain

LC Automation

control & safety

Duttons Way, Shadsworth Business Park, Blackburn, Lancashire, BB1 2QR, United Kingdom
TEL +44(0)1254-685900
website: www.lcautomation.com

1Al (Shanghai) Co.,Lid.

SHANGHAI JIAHUA BUSINESS CENTER A8-303, 808, Honggiao Rd. Shanghai 200030, China
TEL +86-21-6448-4753 FAX +86-21-6448-3992
website: www.iai-robot.com

IA I Robot (Thailand) Co.,Ltd.

825 PhairojKijja Tower 7th Floor, Debaratana RD., Bangna-Nuea, Bangna, Bangkok 10260, Thailand
TEL +66-2-361-4458 FAX +66-2-361-4456
website:www.iai-robot.co.th
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