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INTRODU CTION

Contents of this handbook

This handbook describes how to use the MOSAIC programmable safety module and its
expansion units ("SLAVES");

it includes:

w a description of the system
method of installation
connections
signals
troubleshooting
use of the configuration SW

egeeege

Important safety instructions

+ This safety alert symbol indicates a potential personal safety hazard. Failure to
comply with instructions bearing this symbol could pose a very serious risk to
personnel .

C This symbol indicates an important instruction

+ The MOSAIC is built to the following safety levels: SIL 3, SILCL 3, PL e, Cat. 4, Type 4
in accordance w ith the applicable standards. However, the definitive SIL and PL of the
application will depend on the number of safety components, their parameters and the
connections that are made, as per the risk analysis.

+ Read the "Applicable Standards" section caref  ully.

+ Perform an in - depth risk analysis to determine the appropriate safety level for your
specific application, on the basis of all the applicable standards.

+ Programming/configuration of the Mosaic is the sole responsibility of the installer or
user.

+ The device must be programmed/configured in accordance with the application -
specific risk analysis and all the applicable standards.

+ Once you have programmed/configured and installed the Mosaic and all the relative
devices, run a complete application safety test (see " TESTING the system ", page 92).

+ Always testt he complete system whenever new safety components are added (see the
"TESTING the system" section, page 92).

+ ReeRis not responsible for these operations or any r isks in connection therewith.

+ Reference should be made to the handbooks and the relative product and/or
application standards to ensure correct use of devices connected to the Mosaic within
the specific application.

+ The ambient temperature in the place wh ere the system is installed must be compatible
with the operating temperature parameters stated on the product label and in the
specifications.

+ For all matters concerning safety, if necessary, contact your country's competent safety
authorities or the comp  etent trade association.
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Abbreviations and symbols

MCM = MOSAIC Configuration Memory : memory chip for MOSAIC M1 /M1S (accessory)
MSC = MOSAIC Safety Communication: proprietary bus for expansion units
MSD = MOSAIC Safety Designer : MOSAIC configuration SW running in Windows

LLO, LL1 = Logic Level O, Logic Level 1
OSSD = Output Signal Switching Devic e: solid state safety output
MTTFd = Mean Time to Dangerous Failure

PL = Performance Level

PFHd = Probability of a dangerous failure per Hour
SIL = Safety Integrity Level

SILCL =  Safety Integrity Level Claim Limit

SW = Software

Applicable standards

MOSAIC complies with the following European Directives:

w 2006/42/ EC "Machinery Directive"
w 2014 /30/EU "Electromagnetic Compatibility Directive"
w 2014 /35/EU "Low Voltage Directive"

and is built to the following standards:

CEIEN 61131 - 2 Programmable qontrollers, part 2:

Equipment requirements and tests

Safety of machinery:
ENISO 13489 -1 Safety related parts of control systems. General principles for desig n

Safety of machinery: Electro - sensitive protective equipment. Part 1: General
EN 61496 -1 )

requirements and tests.

Functional safety of electrical/electronic/programmable electronic safety -
EN 61508 -1 ; ;

related systems: General requirements.

Functional safety of electrical/electronic/programmable electronic safety -
EN 61508 - 2 related systems: Requirements for electrical/electronic/programmable

electronic safety - related systems.

Functional safety of electrical/electronic/programmable electroni c safety -
EN 61508 - 3 ; .

related systems: Software requirements.

Functional safety of electrical/electronic programmable electronic safety
EN 61508 - 4 ¥ 0 BT L

related systems: Definitions and abbreviations.
IEC 61784 - 3 I_D|g|tal data communication for measurement and control : Functional safety

fieldbuses.

Safety of machinery. Functional safety of safety - related electrical, electronic
EN 62061 ;

and programmable electronic control systems

Safety rules for the construction and installation of lifts. Lifts for the
EN81- 20 :

transport of persons and goods. Passenger and goods passenger lifts

Safety rules for the construction and installation of lifts. Examinations and
EN 81 -50 - - s .

tests. Design rules, calculations, examinations and tests of lift components

Table 1
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OVERVIEW

MOSAIC is a modular safety controller. It consists of a master unit (M1 or M1S),
which can be configured using the MSD graphic interface, and a number of
expansion units connected to the main unit via the proprietary MSC bus.

The M1 or M1S can also be used as a stand - alone device and they are equipped
with:

1 M1l: 8 safety inputs, 2 independent programmable dual channel safety
outputs (OSSD) and 2 logic  signal outputs

1 MA1S: 8 safety inputs, 4 independent programmable single channel safe ty
outputs (OSSD) and 4 logic  signal outputs

C Thefollowing expansions are available: I/O expansions  (MI802 and MI8O4(with M1S
only) ), input expansions (MI8, MI12T8 , MI16) , output expansions (MO2, MO4 and
MO4LHCSS8 ), signalling only expansions (MOS8 and MOS16), guided contact safety
relay output modules (MR2, MR4, MOR4 and MORA4S8), encoder an d proximity input
expansions (MV2, MV, MV0) and diagnostic connections to the main fieldbuses : MBP
(PROFIBUS), MBC (CanOpen), MBD (DeviceNet) , MBEI (ETHERNET/IP),
MBEI2B (ETHERNET/IR 2PORT), MBEP (Profinet), MBEC (ETHERCAT), MBMR (Modbus
RTU), MBEM (Modbus/TCP) MBCCL (CC- link) .

MOSAIC is capable of monitoring the following safety sensors and commands:

optoelectr onic sensors (safety light curtains, scanners, safety photocells),
mechanical switches, safety mats, emergency stops, two - hand controls, all
managed by a single flexible and expandable device

The system must consist of just one Master M1 or M1S and a number of electronic
expansions that can range from 0 to a maximum of 14, not more than 4 of which
of the same type . There is no limit to the number of relay modules MR2 e MR4 that
can be installed .

With 14 expansions, the sy stem can have up to:
1 with M1: 128 inputs, 16 safety outputs and 32 status outputs.
1 with M1S: 128 inputs, 32 safety outputs and 48 status outputs

MASTER and its SLAVE units communicate viathe 5 -way MSC bus ( ReeR proprietary
bus), physically arranged on the rear panel of each unit

Furthermore, by means of MBXx Fieldbus interfaces , are avail able:
1 All inputs states (with diagnostics)
1 All safety outputs states (with diagnostics)

1 8 fieldbus inputs with M1 or 32  fieldbus inputs with M1S (MBx firmware
version > 2.0). These fieldbus inputs can act in the schematic as physical
inputs , but are not safety input s and they can 't be used in safety related

applications .
1 16 probe outputs with M1 or 32 probe outputs with M1S (MBx firmware
version > 2.0). These probe outputs can be connected everywhere in the

schematic by means of MSD software .
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With the MI8, MI16 and MI12T8 Mosaic expansion units, the number of inputs in
the system can be increased to allow more external devices to be connected. The
MI12T8 also provides 8 OUT_TEST outputs.

The MO2 and MO4 Mosaic expansion units provide the system, respect ively, with
2 and 4 OSSD (Output Signal Switching Device) pairs for controlling devices
connected downstream of the ~ MOSAIC. These modules provides also 2 (MO2) or
4 (MO4) programmable logic signal outputs.

The MO4LHCSS8 is a safety module with 4 single channel High Current Safety
Outputs (2A/ch annel usable also in pairs ) and 4 relative inputs for external
feedback contacts (EDM).

The module provides 8 programmable signal outputs.

The MI802 provides 8 inputs , 2 pairs of OSSD outputs and 2 programm able signal
outputs .

The MI80O4 provides 8 inputs, 4 single channel OSSD outputs ( usable also in pairs )
and 4 programmable signal outputs or 4 relative inputs for external feedback
contacts (EDM) .

The MR2 and MR4 Mosaic expansion units provide the system wi th 2 and 4 N.O.
guided contact safety relay outputs, respectively, with the related external relay
feedback (N.C. contact).

The expansion unitsinthe  MB series permit connection to the most commonly used
industrial fieldbus systems for diagnostics and dat a transmission like Profibus
(MBP), Canopen ( MBC), Devicenet ( MBD), CClink ( MBCCL), Profinet ( MBEP),
EthernetlP ( MBEI), Ethercat ( MBEC), Modbus RTU ( MBEM).

MBU permits connection to devices with a USB port.

The MCT1 and MCT2 Mosaic units are used to connect the M1 to other slave units
installed at a distance (< 50 m). Two MCT units installed at the required distance

can be connected using a shielded cable ( ReeRMC25, MC50 or other cable with the
characteristics set out in the cable data sheet).

The MVO0O, MV1 and MV2 Mosaic expansion units can be used to control the
following (up to PLe):

1 Zero speed, Max. speed, Speed range;

1 Direction of movement, rotation/translation;

Up to 4 speed thresholds can be set for each logic input (axis).

Each unit incorporat es two logic inputs that can be configured using the MSD
software and is thus capable of controlling up to two independent axes.

English
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The MOR4 and MOR4S8 are safety units provided with 4 independent safety relay
outputs and the corresponding 4 inputs for the external feedback contacts (EDM).

There are two possible output settings (configured using the MSD configuration
software).

1 Two pairs of connection contacts (2 N.O. contacts per output with 2
corresponding feedback inputs).

1 Four independent single connection contacts (1 N.O. contact per output with
4 corresponding feedback input  s).

The MOR4S8 unit has 8 p rogrammable signal outputs.
The MOS8 and MOS16 have 8 and 16 programmable signal outputs

The MSD software is capable of creating complex logics, using logical operators
and safety functions such as muting, timer, counters, etc.

All this is performed through an easy and intuitive graphic interfac  e.

The configuration performed on the PC is sent to the master unit via USB
connection; the file resides in the M1 (or M1S) and can also be saved on the
proprietary MCM me mory chip (accessory). By MCM the configuration can
therefore quickly be copied to another  master unit.

é The MOSAIC system is certified to the maximum safety level envisaged by the
applicable industrial safety standards (SIL 3, SILCL 3, PL e, Cat. 4).

8540780 A 01/02/2019 A Rev. 35 11
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PRODUCT COMPOSITION

The MOSAIC M1 and M1S are supplied with:

w CD- ROM containing the free MSD SW, this PDF multi
other product literature

w Multi - language installation sheet

~r

- language handbook and

C NB: the rear panel MSC connector and MCM memory can be ordered separately as
accessories .

The expansion units are supplied wit  h:
w Multilingual Installation sheet

w Rear panel M SCconnector (not presentin the MR2 and MR4 which are connected
via terminal blocks only).

NB: to install an expansion unit (excluding relays) you will need the MSC connector
supplied with the unit plus another MSC for the connection to the M1 or M1S.
This can be ordered separately as an accessory .

8540780 A 01/02/2019
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INSTALLATION

Mechanical fastening

Fix the MOSAIC system units to a 35mm DIN rail as follows:

1.

2.

Connect the same number of "MSC" 5 - pole rear panel connectors as the
number of units to be installed.

Fix the train of connectors thus obtained to the Omega DIN 35mm (EN 5022)
rail (hooking them at the top first).

Fasten the units to the rail, arranging the contacts on the base of the unit on

the respective connector. P ress the unit gently until you feel it snap into place.

To remove a unit, use a screwdriver to pull down the locking latch on the
back of the unit; then lift the unit upwards and pull.

Figure 1

8540780 A 01/02/2019 A Rev. 35
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Calculation of safety distance of an ESPE conn ected to MOSAIC

Any Electro - sensitive Protective Equipment device connected to MOSAIC, must be
positioned at a distance equal to or greater than the minimum safety distance S so that the
dangerous point can be reached only after stopping the dangerous movement of the
machine .

+ The european standard:
- 1SO13855:2010 - (EN999:2008) Safety of machinery - Positioning of safeguards with
respect to the approach speeds of parts of the human body. !
provides the elements to calculate the proper safety distance.

+ Carefully r ead the installation manual of each device for specific information on the
correct positioning.

+ Remember that the total response time depends on:
MOSAIC response time + ESPEesponse time + respo nse time of the machine (i.e. the
time taken by the machine to stop the dangerous movement from the moment in
which the stop signal is transmitted)

Electrical connections

‘: : ?\?\?\? The MOSAIC system units are provided with terminal
] ‘: | blocks for the electrical co  nnections. Each unit can
N— — have 8, 16 or 24 terminals.
13]14]15] 16 Each unit also has a rear panel plug - in connector
7iEin 0 (for communication with the master and with the
OO0O other expansion units).
OO0
211222324
T, The MR2 and MR4 are connected via terminal blocks
Slelele 2 5] only.
— — .
112134 I ! é Terminal tightening torque: 5+7Ib -in (0,6+0, 7 Nm).
OO0
il
+ Install safety units in an enclosure with a protection class of at least IP54.
+ Connect the module when it is not powered.
+ The supply voltage to the units must be 24Vdc °20% (PELV, in compliance with the

standard EN 60204 - 1 (Chapter 6.4)).
+ Do not use the MOSAIC to supply external devices.
+ The same ground connection (0VDC) must be used for all system components.

' “Describe the methods that designers can use to calculate the minimum safety distance from a specific dangerous point for

the safety devices, particularly Electro - sensitive devices (eg. light curtains), safety - mats or pressure sensitive floors and
bimanual control. It contains a rule to determine the placement of safety devices based on approach speed and the stopping

time of the machine, which can reasonably be extrapolated so that it also includes the interlocking guards without guard

locking."

14 8540780 A 01/02/2019
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Instructions concerning ¢

onnection cables.

OOxCXx

(@4

1mm 2 (AWG16).

Wire size range: AWG 12+30, (solid/stranded) (UL).
Use 60/75°C copper

We recommend the use of separate power supplies for
electrical power equipment (electric motors, inverters, frequency converters) or
sources of disturbance.

Cables used for connections of longer than 50m must have a cross

(Cu) conductor only.

the safety module and for other

other

- section of at least

Connections of each single MOSAIC system unit are listed in the table below

Master Module M1

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 MASTER_ENABLE1| Input Master Enable 1 Input ( "gﬁeeig fcfczo;dmg to
3 MASTER_ENABLE2 | Input Master Enable 2 Input ( "té’ﬁeef;Sf‘fgo)rd'”g o
4 ovDC - 0VDC power supply -
5 OSSD1_A Output . PNP active high
Static output 1 - -
6 OSsD1 B Output PNP active high
7 RESTART_FBK1 Input Feedback/Restart 1 Input accordingto EN 61131 -2
8 OUT_STATUS1 Output Programmable signal output PNP active high
9 OSSsSD2_A Output . PNP active high
Static output 2 - -
10 0OSsD2_B Output PNP active high
11 RESTART_FBK2 Input Feedback/Restart 2 Input accordingto EN 61131 -2
12 OUT_STATUS2 Output Programmable signal output PNP active high
13 OUT_TEST1 Output Short circuit detected output PNP active high
14 OUT_TEST2 Output Short circuit detected output PNP active high
15 OUT_TEST3 Output Short circuit detected output PNP active high
16 OUT_TEST4 Output Short circuit detected output PNP active high
17 INPUT1 Input Digital input 1 Input according to EN 61131 -2
18 INPUT2 Input Digital input 2 Input accordingto EN 61131 -2
19 INPUT3 Input Digital input 3 Input accordingto EN 61131 -2
20 INPUT4 Input Digital input 4 Input accordingto EN 61131 -2
21 INPUT5 Input Digital input 5 Input according to EN 61131 -2
22 INPUT6 Input Digital input 6 Input accordingto EN 61131 -2
23 INPUT7 Input Digital input 7 Input accordingto EN 61131 -2
24 INPUT8 Input Digital input 8 Input accordingto EN 61131 -2
Table 2
8540780 A 01/02/2019 A Rev. 35 15
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Master Module M1S

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION

1 24VDC - 24\V/DC power supply -

2 NC - - -

3 NC - - -

4 ovDC - 0VDC power supply -

5 OSSD1_A Output Solid State Safety Output 1 PNP active high

6 OSSD1_B Output Solid State Safety Output 2 PNP active high

; RESTART_FBK1/ | Input/ Feedback/Restart 1 Input accordingto EN 61131 -2
STATUS1 Output | Programmable signal output Programmable signal output

8 RESTART_FBK2/ | Input/ Feedback/Restart 2 Input accordingto EN 61131 -2
STATUS2 Output | Programmable signal output Programmable signal output

9 OSSD2_A Output Solid State Safety Output 3 PNP active high

10 OSSD2_B Output Solid State Safety Output 4 PNP active high

1 RESTART_FBK3/ | Input/ Feedback/Restart 3 Input according to EN 61131 -2
STATUS3 Output |  programmable signal output Programmable signal output

1 RESTART_FBK4/ | Input/ Feedback/Restart 4 Input accordingto EN 61131 -2
STATUS4 Output | Programmable signal output Programmable signal output

13 OUT_TEST1 Output | Short circuit detected output PNP active high

14 OUT_TEST2 Output | Short circuit detected output PNP active high

15 OUT_TEST3 Output | Short circuit detected output PNP active high

16 OUT_TEST4 Output | Short circuit detected output PNP active high

17 INPUT1 Input Digital input 1 Input accordingto EN 61131 -2

18 INPUT2 Input Digital input 2 Input according to EN 61131 -2

19 INPUT3 Input Digital input 3 Input according to EN 61131 -2

20 INPUT4 Input Digital input 4 Input according to EN 61131 -2

21 INPUTS Input Digital input 5 Input accordingto EN 61131 -2

22 INPUT6 Input Digital input 6 Input accordingto EN 61131 -2

23 INPUT7 Input Digital input 7 Input accordingto EN 61131 -2

24 INPUT8 Input Digital input 8 Input accordingto EN 61131 -2

Table 3

C The STATUS signal outputs are shared with the feedback/restart inputs of the OSSDs.
with automatic

To use them, the corresponding OSSD must be used

external feedback monitoring. For example, to use the STATUS1 output (Terminal 7),
you must pr ogram OSSD1 (by means of the MSD software)
without K feedback monitoring.

reset without

with automatic reset

16

8540780 A 01/02/2019

A

f



MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC REER

USBinput

The MOSAIC master M1 and Mls
include a mini USB 2.0 connector for
connection to a P ersonal Computer
where the MSD (MOSAIC Safety
Designer) configurat ion SW resides .

A USB cable of the correct size is
available as an accessory ( CSU).

Figur e 2 - USB 2.0 front panel connector

MOSAIC Configuration Memory
(MCM)

TECHNICAL DATA LABEL Abackup memory, called MCM (optional)
can be installed in the MOSAIC master
M1/M1S and used to save the SW
configuration parameters.

The MCM is written each time a new
Aty project is sent from the PC to the M1.
== M C Aways switch the M1 /M1S off
before logging on to /logging off
! from the MCM.

) y Insert the card in the slot in the rear
panel of the M1 and M1S (in the
|\ D" direction shown in ~ Figure 3 - MCM).
‘ ‘\ = MULTIPLE LOAD function

v To perform the configuration of several

Cal o mpr A master modules without using a  PC and
the USB connector, you can save the

Figure 3 - MCM desired configuration on a single MCM
and then use it to download data on the
masters modules to be configured simply
inserting the MCM into the module and
turning it on

MCM LABEL

+ If the file contained in the MCM is not identical toth e one contained in M1 /M1S, an
overwrite operation that will permanently delete the configuration data contained in
M1/M1S will be performed . In this case the module blinks fast leds COM and ENABLE.
WARNING: ALL DATA PREVIOUSLY CONTAINED IN  M1/M1S WILL BE LOST.

8540780 A 01/02/2019 A Rev. 35 17
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RESTORE function
If the M1 or M1S unit is damaged, you can replace it with a new one; having already saved
all the configurations on the MCM, all you need to do is insert the MCM in the new M1 IM1S

and switch on the MOSAIC system, tha t will immediately load the backup configuration. In
this way, the work interruptions  will be minimized.

Compatibility between MCM memory and Master modules

1 ML1S can load configurations from MCM if it is written by a M1S or M1
1 M1 can load configurations from MCM only if it is written by a M1

é The LOAD and RESTORE functions can be disabled via SW . (see Figure 46)

+ Each time MC M is used , carefully check that the chosen configuration is the one that
was planned for that particular system. Try again a fully functional test of the system

composed of Mosaic plus all devices connected to it (see the TESTING the system
section) .
Module MI8O2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input ("type B" according to EN 61131 -2)
3 NODE_SEL1 Input Node selection Input ("type B" according to EN 61131 -2)
4 ovDC - 0VDC power supply -
5 OSSD1 A Output . PNP active high
6 0SSD1 B | Output Static output 1 PNP active high
7 RESTART_FBK1 | Input Feedback/Restart 1 Input accordingto EN 61131 -2
8 OUT_STATUS1 | Output | Programmable signal output PNP active high
9 OSSD2_A Output PNP active high

Static output 2

10 0SsD2_B Output PNP active high
11 RESTART_FBK2 | Input Feedback/Restart 2 Input accordingto EN 61131 -2
12 OUT_STATUS2 | Output | Programmable signal output PNP active high
13 OUT_TEST1 Qutput | Short circuit detected output PNP active high
14 OUT_TEST2 Output | Short circuit detected output PNP active high
15 OUT_TEST3 Qutput | Short circuit detected output PNP active high
16 OUT_TEST4 Output | Short circuit detected output PNP active high
17 INPUT1 Input Digital input 1 Input accordingto EN 61131 -2
18 INPUT2 Input Digital input 2 Input accordingto EN 61131 -2
19 INPUT3 Input Digital input 3 Input according to EN 61131 -2
20 INPUT4 Input Digital input 4 Input accordingto EN 61131 -2
21 INPUTS Input Digital input 5 Input accordingto EN 61131 -2
22 INPUT6 Input Digital input 6 Input accordingto EN 61131 -2
23 INPUT7 Input Digital input 7 Input according to EN 61131 -2
24 INPUTS8 Input Digital input 8 Input accordingto EN 61131 -2
Table 4

18 8540780 A 01/02/2019

A

f



MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

REER

Module MI8O4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO - . Input ( "type B" accordingto EN 61131 -2)
3 NODE_SEL1 - Node selection Input ( "type B" accordingto EN 61131 -2)
4 ovDC - 0VDC power supply -
5 OSSD1 A Output | Solid State Safety Output 1 PNP active high
6 OSSD1_B Output | Solid State Safety Output 2 PNP active high
7 RESTART_FBK1/ | Input/ Feedback/Restart 1 Input accordingto EN 61131 -2
STATUS1 Output | Programmable signal output Programmable signal output
8 RESTART_FBK2/ | Input/ Feedback/Restart 2 Input accordingto EN 61131 -2
STATUS2 Output | Programmable signal output Programmable signal output
9 OSsSD2_A Output | Solid State Safety Output 3 PNP active high
10 OSSD2_B Output | Solid State Safety Output 4 PNP active high
11 RESTART_FBK3/ | Input/ Feedback/Restart 3 Input accordingto EN 61131 -2
STATUS3 Output | Programmable signal output Programmable signal output
12 RESTART_FBK4/ | Input/ Feedback/Restart 4 Input accordingto EN 61131 -2
STATUS4 Output | Programmable signal output Programmable signal output
13 OUT_TEST1 Output | Short circuit detected output PNP active high
14 OUT_TEST2 Output | Short circuit detected output PNP active high
15 OUT_TEST3 Output | Short circuit detected output PNP active high
16 OUT_TEST4 Output | Short circuit detected output PNP active high
17 INPUT1 Input Digital input 1 Input accordingto EN 61131 -2
18 INPUT2 Input Digital input 2 Input accordingto EN 61131 -2
19 INPUT3 Input Digital input 3 Input accordingto EN 61131 -2
20 INPUT4 Input Digital input 4 Input accordingto EN 61131 -2
21 INPUT5 Input Digital input 5 Input accordingto EN 61131 -2
22 INPUT6 Input Digital input 6 Input accordingto EN 61131 -2
23 INPUT7 Input Digital input 7 Input accordingto EN 61131 -2
24 INPUT8 Input Digital input 8 Input accordingto EN 61131 -2

C The STATUS signal outputs are shared

with the feedback/restart inputs of the OSSDs.

To use them, the corresponding OSSD must be used with automatic reset without
external feedback monitoring. For example, to use the STATUS1 output (Terminal 7),
you must program OSSD1 with automatic reset with

out K feedback monitoring.

Module MI8
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO | Input Node selection Input ( "type B" according toEN 61131 -2)
3 NODE_SEL1 | Input Input ( "type B" accordingto EN 61131 -2)
4 ovDC - 0VDC power supply -
5 INPUT1 Input Digital input 1 Input accordingto EN 61131 -2
6 INPUT2 Input Digital input 2 Input accordingto EN 61131 -2
7 INPUT3 Input Digital input 3 Input accordingto EN 61131 -2
8 INPUT4 Input Digital input 4 Input accordingto EN 61131 -2
9 OUT_TEST1 | Output | Short circuit detected output PNP active high
10 OUT_TEST2 | Output | Short circuit detected output PNP active high
11 OUT_TEST3 | Output | Short circuit detected output PNP active high
12 OUT_TEST4 | Output | Short circuit detected output PNP active high
13 INPUT5 Input Digital input 5 Input accordingto EN 61131 -2
14 INPUT6 Input Digital input 6 Input accordingto EN 61131 -2
15 INPUT7 Input Digital input 7 Input accordingto EN 61131 -2
16 INPUTS8 Input Digital input 8 Input accordingto EN 61131 -2
Table 5
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Module MI12T8

TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO | Input . Input (“type B" accordingto EN 61131 -2)
3 NODE_SEL1 | Input Node selection Input ("type B" accordingto EN 61131 -2)
4 ovDC - 0VDC power supply -
5 INPUT1 Input Digital input 1 Input accordingto EN 61131 - 2
6 INPUT?2 Input Digital input 2 Input accordingto EN 61131 - 2
7 INPUT3 Input Digital input 3 Input accordingto EN61131 -2
8 INPUT4 Input Digital input 4 Input accordingto EN 61131 - 2
9 OUT_TEST1 | Output | Short circuit detected output PNP active high
10 OUT_TEST2 | Output | Short circuit detected output PNP active high
11 OUT_TEST3 | Output | Short circuit detected  output PNP active high
12 OUT_TEST4 | Output | Short circuit detected output PNP active high
13 INPUT5 Input Digital input 5 Input accordingto EN 61131 - 2
14 INPUT6 Input Digital input 6 Input accordingto EN 61131 - 2
15 INPUT7 Input Digital input 7 Input accordingto EN 61131 -2
16 INPUT8 Input Digital input 8 Input accordingto EN 61131 - 2
17 OUT_TEST5 | Output | Short circuit detected output PNP active high
18 OUT_TEST6 | Output | Short circuit detected output PNP active high
19 OUT_TEST7 | Output | Short circuit detected output PNP active high
20 OUT_TESTS8 | Output | Short circuit detected output PNP active high
21 INPUT9 Input Digital input 9 Input accordingto EN 61131 -2
22 INPUT10 Input Digital input 10 Input accordingto EN 61131 - 2
23 INPUT11 Input Digital input 11 Input according to EN 61131 -2
24 INPUT12 Input Digital input 12 Input accordingto EN 61131 - 2
Table 6
Module MI16
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24\V/DC power supply -
2 NODE_SELO | Input . Input ("type B" accordingto EN 61131 -2)
3 NODE_SEL1 | Input Node selection Input (“type B" accordingto EN 61131 -2)
4 ovDC - 0VDC power supply -
5 INPUT1 Input Digital input 1 Input accordingto EN 61131 -2
6 INPUT2 Input Digital input 2 Input accordingto EN 61131 -2
7 INPUT3 Input Digital input 3 Input accordingto EN 61131 -2
8 INPUT4 Input Digital input 4 Input accordingto EN 61131 - 2
9 OUT_TEST1 | Output | Short circuit detected output PNP active high
10 OUT_TEST2 | Output | Short circuit detected output PNP active high
11 OUT_TEST3 | Output | Short circuit detected output PNP active high
12 OUT_TEST4 | Output | Short circuit detected output PNP active high
13 INPUTS5 Input Digital input 5 Input accordingto EN 61131 -2
14 INPUT6 Input Digital input 6 Input accordingto EN 61131 - 2
15 INPUT7 Input Digital input 7 Input accordingto EN 61131 -2
16 INPUTS8 Input Digital input 8 Input accordingto EN 61131 - 2
17 INPUT9 Input Digital input 9 Input accordingto EN 61131 -2
18 INPUT10 Input Digital input 10 Input accordingto EN 61131 - 2
19 INPUT11 Input Digital input 11 Input accordingto EN 61131 - 2
20 INPUT12 Input Digital input 12 Input accordingto EN 61131 - 2
21 INPUT13 Input Digital input 13 Input accordingto EN 61131 - 2
22 INPUT14 Input Digital input 14 Input accordingto EN 61131 - 2
23 INPUT15 Input Digital input 15 Input accordingto EN 61131 - 2
24 INPUT16 Input Digital input 16 Input accordingto EN 61131 - 2
Table 7
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Module MO2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input ("type B" according to EN 61131 -2)
Node selection -
3 NODE_SEL1 Input Input ("type B" according to EN 61131 -2)
4 ovDC - 0VDC power supply -
5 OSSD1_A Output . PNP active high
= Static output 1 - .
6 OSSD1_B Output PNP active high
7 RESTART_FBK1| Input Feedback/Restart 1 Input accordingto EN 61131 -2
8 OUT_STATUS1 | Output | Programmable signal output PNP active high
9 OSSD2_A Output i PNP active high
Static output 2 - .
10 OSSD2_B Output PNP active high
11 RESTART_FBK2 | Input Feedback/Restart 2 Input accordingto EN 61131 -2
12 OUT_STATUS2 | Output | Programmable signal output PNP active high
13 24VDC - 24VDC power supply 24VDC output power supply *
14 n.c. - - -
15 ovDC - 0VDC power supply 0VDC output *
16 n.c. - - -
Table 8
Module MO4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input Input ("type B" dingto EN 61131 -2
= b Node selection put_("type accor fng ° )
3 NODE_SEL1 Input Input ("type B" according to EN 61131 -2)
4 ovDC - 0VDC power supply -
5 OSSD1_A Output . PNP active high
Static output 1 - X
6 OSSD1_B Output PNP active high
7 RESTART_FBK1| Input Feedback/Restart 1 Input accordingto EN 61131 -2
8 OUT_STATUS1 |Output | Programmable signal output PNP active high
9 OSSD2_A Output . PNP active high
Static output 2 - .
10 OSSD2_B Output PNP active high
11 RESTART_FBK2 | Input Feedback/Restart 2 Input accordingto EN 61131 -2
12 OUT_STATUS2 |Output | Programmable signal output PNP active high
13 24VDC - 24VDC power supply 24V/DC outputs power supply *
14 24VDC - 24VDC power supply -
15 ovDC - 0VDC power supply 0VvDC outputs *
16 ovDC - 0VDC power supply -
17 OSSD4_A Output . PNP active high
Static output 4 - X
18 0OSSD4_B Output PNP active high
19 RESTART_FBK4 | Input Feedback/Restart 4 Input accordingto EN 61131 -2
20 OUT_STATUS4 | Output | Programmable signal output PNP active high
21 OSSD3_A Output . PNP active high
Static output 3 - .
22 OSSD3_B Output PNP active high
23 RESTART_FBK3| Input Feedback/Restart 3 Input accordingto EN 61131 -2
24 OUT_STATUS3 | Output | Programmable signal output PNP active high
Table 9

* This terminal must be connected to the power supply for the unit to work
properly.
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Module MR2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24\V/DC power supply -
4 ovDC - 0VDC power supply -
5 OSSD1_A Input ) )
Control ZONE 1 PNP active high
6 OSSD1_B Input
7 FBK_K1_K2_1 Output Feedback K1K2 ZONE 1
9 A_NC1 Output
— NC contact ZONE 1
10 B_NC1 Output
13 A_NO11 Output
— NO1 contact ZONE 1
14 B_NO11 Output
15 A_NO12 Output
— NO2 contact ZONE 1
16 B_NO12 Output
Table 10
Module MR4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
4 ovDC - 0VDC power supply -
5 OSSD1 A Input ) )
Control ZONE 1 PNP active high
6 OSSD1_B Input
7 FBK_K1_K2_1 Output Feedback K1K2 ZONE 1
9 A_NC1 Output
NC contact ZONE 1
10 B_NC1 Output
13 A_NO11 Output
NO1 contact ZONE 1
14 B_NO11 Output
15 A_NO12 Output
NO2 contact ZONE 1
16 B_NO12 Output
11 A_NC2 Output
NC contact ZONE 2
12 B_NC2 Output
17 OSSD2_A Input ) .
Control ZONE 2 PNP active high
18 0OSSD2_B Input
19 FBK_K1_K2_2 Output Feedback K1K2 ZONE 2
21 A_NO21 Output
NO1 contact ZONE 2
22 B_NO21 Output
23 A_NO22 Output
NO2 contact ZONE 2
24 B_NO22 Output
Table 11
22
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Modules MVO - MV1 - MV2
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
Input ( "type B" according
2 NODE_SELO Input _ to EN 61131 - 2)
Node selection Input ( "type B" according
3 NODE_SEL1 Input to EN 61131 - 2)
4 ovDC - 0VDC power supply -
PROXI1_24V Output Power sulglglg)%ﬁVDC to
Output PROXIMITY 1 Power supply OVDC to
6 PROXI1_REF connections PROXI1
(ref. “PROXIMITY INPUT FOR SPEED .
7 PROXI1 IN1 (3 W|RES) Input CONTROLLER MVZ - > 31) PROXI1LNO input
8 PROXI1 IN2 (4 WIRES) | Input PROXILNC input
9 PROXI2_24V Output Power sulgslé)%léleDC to
Output PROXIMITYZ Power supply OVDC to
10 PROXI2_REF connections PROXI2
f. “PROXIMITY INPUT FOR SPEED .
11 PROXI2 IN1 (3 WIRES) | Input (re CONTROLLER MV2" - > 31) PROXI2NO input
12 PROXI2 IN2 (4 WIRES) | Input PROXI2NC input
13 N.C. - _
14 N.C. - -
Not connected
15 N.C. - j
16 N.C. - j
Table 12
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ENCODER CONNECTIONS WITH RJ45 CONNECTOR (MV1, MV2)

7634321

R

TWISTED *
TWISTED *

TWISTED *

123435678

12345678

PIN MVT

5VDC

N.C.

A
INPUT ,

N.C.
B

B

0o NOo Ul h WN PP

EXT_OV

EIA/TIA-568A
MVTB  MVH  MVS
N.C. N.C. N.C.
EXT_OV EXT OV EXT OV
N.C. N.C. N.C.
A A A
N.C. N.C. N.C.
B B B
B B B

* IN CASE OF UTILIZATION OF TWISTED CABLE

ENCODER TTL

POWER SUPPLY

EXT_0V5VDC
O O

ENCODER TTLB

POWER SUPPLY

5VDC/
24VDCEXT_0V|
O O

2 2 1
+5VD! BROWN +5VDC 5VDC/24VD BROWN
1 2 1 2
& EXT_0 WHITE EXT_OV @ EXT_O WHITE EXT_OV
3 5 7 3
Q N.C. N.C! ’é 2 N.C. NC. ’é
3 4 3 4
% A GREEN A Z % A GREEN A Z
Q e YELLOW 5% 8 e} ek YELLOW! 557 8
=l 3 =l mn g
b=l 8 6 o ~ 8 6 o
= N.C. N.C Yy = N.C. N.C! Y
El LU 5 GREY 7 g E uu 5 GREY 7 g
% B B Q % B B Q
> >
_ls 8] _ _ls 8l _
% 5 PINK - o s g o PINK ‘ o s
POWER SUPPLY POWER SUPPLY
5vDC/
ENCODER HTL 24yDOXT 0V ENCODER SIN/COS 24YDOXT 0V|
O O O O
2 1 2 1
24VD BROWN 5VDC/24VD BROWN
x|
1 2 1 2
x EXT_0 WHITE EXT_OV x E EXT_O WHITE EXT_OV
5 : 2 g 2 . : &
E NC. NC 2 8 NC. NC 3
8 3 4 g g 3 4 Z
GREEN GREEN z
g A A % o A A 8
_ 5] _ 2 _ 5] 2
g 7 A4 YELLOW 3 & g 24 YELLOW 5 2
g JUL e 6 2 BAY 8 8 =
0 N.C. N.C! 9 § ~ N.C. N.C! §
5 Uy B hS GREY AN > Z 5 GREY 7 s
% s & B B %
_ls _ _1s -
g 5 PINK j 8l 5 g 5 PINK j 8l &
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Module MOR4
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input ( "type B" according to EN 61131 - 2)
3 NODE_SEL1 Input Node selection Input ( "type B" according to EN 61131 - 2)
4 ovDC - 0VDC power supply -
5 REST_FBK1 Input Feedback/Restart 1 Input (according EN 61131 - 2)
6 REST_FBK2 Input Feedback/Restart 2 Input (according EN 61131 - 2)
7 REST_FBK3 Input Feedback/Restart 3 Input (according EN 61131 - 2)
8 REST_FBK4 Input Feedback/Restart 4 Input (according EN 61131 - 2)
9 A NO1 Output
10 B_NO1 Output N.O. contact Channel 1
11 A_NO2 Output
12 B_NO2 Output N.O. contact Channel 2
13 A_NO3 Output
14 B_NO3 Output N.O. contact Channel 3
15 A _NO4 Output
16 B_NO4 Output N.O. contact Channel 4
Table 13
Module MOR4S8
TERMINAL SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE SELO Input Input ( "type B" according to
- . EN 61131 - 2)
Node selection Input ( "type B" according to
3 NODE_SEL1 Input EN 61131 - 2)
4 ovDC - 0VDC power supply -
5 REST_FBK1 Input Feedback/Restart 1 Input (according EN 61131 - 2)
6 REST_FBK2 Input Feedback/Restart 2 Input (according EN 61131 - 2)
7 REST_FBK3 Input Feedback/Restart 3 Input (according EN 61131 - 2)
8 REST_FBK4 Input Feedback/Restart 4 Input (according EN 61131 - 2)
9 A_NO1 Output
= N.O. contact Channel 1
10 B_NO1 Output
11 A_NO2 Output
= N.O. contact Channel 2
12 B_NO2 Output
13 A_NO3 Output N.O. contact Channel 3
14 B_NO3 Output
15 A_NO4 Output N.O. contact Channel 4
16 B_NO4 Output
17 OUT_STATUS1 Output Programmable signal output 1 PNP active high
18 OUT_STATUS?2 | Output Programmable signal output 2 PNP active high
19 OUT_STATUS3 | Output Programmable signal output 3 PNP active high
20 OUT_STATUS4 | Output Programmable signal output 4 PNP active high
21 OUT_STATUSS5 | Output Programmable signal output 5 PNP active high
22 OUT_STATUS6 | Output Programmable signal output 6 PNP active high
23 OUT_STATUS7 | Output Programmable signal output 7 PNP active high
24 OUT_STATUS8 | Output Programmable signal output 8 PNP active high
Table 14
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Module MOS8
PIN SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input (" type B" according to EN 61131 - 2)
Node selection X

3 NODE_SEL1 Input Input (" type B" according to EN 61131 - 2)

4 ovDC - 0VDC power supply -

5 24VDC i 24VDC power supply )

STATUS 1-8 OUTPUT STATUS 1- 8

6 - - - -

7 - - - -

8 - - - -

9 OUT_STATUS1 | Output | Programmable signal output 1 PNP active high
10 OUT_STATUS2 | Output | Programmable signal output 2 PNP active high
11 OUT_STATUS3 | Output | Programmable signal output 3 PNP active high
12 OUT_STATUS4 | Output | Programmable signal output 4 PNP active high
13 OUT_STATUSS5 | Output | Programmable signal output 5 PNP active high
14 OUT_STATUSG6 | Output | Programmable signal output 6 PNP active high
15 OUT_STATUS?7 |Output | Programmable signal output 7 PNP active high
16 OUT_STATUSS8 | Output | Programmable signal output 8 PNP active high

Table 15
Module MOS16
PIN SIGNAL TYPE DESCRIPTION OPERATION

1 24VDC - 24VDC power supply -

2 NODE_SELO Input Node selection Input ("type B accordfng toEN 61131 -2)

3 NODE_SEL1 Input Input ("type B" according to EN 61131 -2)

4 ovDC - 0VDC power supply -

5 24VDC ) 24VDC power supply OUTPUT )

STATUS 1-8 STATUS 1- 8
6 24VDC ) 24VDC power supply OUTPUT )
STATUS 9- 16 STATUS 9- 16

7 - - - -

8 - - - -

9 OUT_STATUS1 Output Programmable signal output 1 PNP active high
10 OUT_STATUS?2 Output Programmable signal output 2 PNP active high
11 OUT_STATUS3 Output Programmable signal output 3 PNP active high
12 OUT_STATUS4 Output Programmable signal output 4 PNP active high
13 OUT_STATUSS Output Programmable signal output 5 PNP active high
14 OUT_STATUS®6 Output Programmable signal output 6 PNP active high
15 OUT_STATUS7 Output Programmable signal output 7 PNP active high
16 OUT_STATUSS8 Output Programmable signal output 8 PNP active high
17 OUT_STATUS9 Output Programmable signal output 9 PNP active high
18 OUT_STATUS 10 Output Programmable signal output 10 PNP active high
19 OUT_STATUS11 Output Programmable signal output 11 PNP active high
20 OUT_STATUS 12 Output Programmable signal output 12 PNP active high
21 OUT_STATUS 13 Output Programmable signal output 13 PNP active high
22 OUT_STATUS 14 Output Programmable signal output 14 PNP active high
23 OUT_STATUS 15 Output Programmable signal output 15 PNP active high
24 OUT_STATUS 16 Output Programmable signal output 16 PNP active high

Table 16
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Module MO4LHCSS8

PIN SIGNAL TYPE DESCRIPTION OPERATION
1 24VDC - 24VDC power supply -
2 NODE_SELO Input . Input ("type B" accordingto EN 61131 - 2)

Node selection -

3 NODE_SEL1 Input Input ("type B" accordingto EN 61131 - 2)
4 ovDC 0VDC power supply
5 REST_FBK1 Input Feedback/Restart 1 Input (according EN 61131 - 2)
6 REST_FBK2 Input Feedback/Restart 2 Input (according EN 61131 - 2)
7 REST_FBK3 Input Feedback/Restart 3 Input (according EN 61131 - 2)
8 REST_FBK4 Input Feedback/Restart 4 Input (according EN 61131 - 2)
9 0OSsD1 Output Safety Output 1

10 0OSSD2 Output Safety Output 2 PNP active high

11 0OSSD3 Output Safety Output 3 4 single channels (or 2 dual channels)
12 0OSsD4 Output Safety Output 4

13 - - -

14 24 VDC 24VDC power supply -

15 - - -

16 - - -

17 OUT_STATUS1 | Output Programmable signal output 1 PNP active high

18 OUT_STATUS2 | Output | Programmable signal output 2 PNP active high

19 OUT_STATUS3 | Output | Programmable signal output 3 PNP active high

20 OUT_STATUS4 | Output | Programmable signal output 4 PNP active high

21 OUT_STATUS5 | Output Programmable signal output 5 PNP active high

22 OUT_STATUS6 | Output Programmable signal output 6 PNP active high

23 OUT_STATUS7 | Output | Programmable signal output 7 PNP active high

24 OUT_STATUS8 | Output | Programmable signal output 8 PNP active high

Example of connection of Mosaic to the machine control system

EXTERNAL
CONTACTORS

O 24VDC
1 | 24vDC OUT_TESTT | 13}
2 |MASTER_ENABLEY out_TEST2 | 145
—‘ 3 | MASTER_ENABLEZ 15
4 |onD 16 ENABLE
mﬁ f a | — e
i e 5 lossp1_a = NPUTT) 17—
K2 —1 —1
m} } = L7 6 |ossp1_B INPUT2| 18 °
| 6 | . | 18]
7 7 | RESTART_FBK1 = 19
8 |ouT_sTATUST 3 20 ESPE
9 JOSSD2_A O 21 24VDC
24VDC RESTART FBK1 — |
e K ke 10[ 0SSD2_B = 20 i
11| RESTART_FBK2 INPUT7 | 23 .
12| OUT_STATUS2 INPUTB | 24 0ssD2

Figure 4
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REER MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

CHECKLIST AFTER INSTALLATION

The MOSAIC system is able to detect the faults that occurs in each own module.

Anyway to have the system perfect operation p  erform the following chec ks at start up and

at least every one year:

ok wbdpE

Operate a complete system TEST (see " TESTING the system ")

Verify that all the cables are correctly inserted and the terminal blocks  well screwed .

Verify that all the leds (indicators) light on correctly.

Verify the positioning of all the sensors connected to MOSAIC.
Verify the correct fixing of MOSAIC to the Omega ralil.

Verify that all the external indicators (lamps) work properly.

é After installation , maintenance and after any eventual configuration change

a System TEST as described in th e paragraph "TESTING the system " at page 92.

perform

28
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OPERATING DIAGRAM

8540780

Mechanical fastening

]
v

between the Mosaic
modules and with the
external sensors

Electrical connections

A 01/02/ 2019

»
>

A 4

Designing the diagram

Validation
sw OK ?

YES

Connection
via USB with PSW

A\ 4

Downloading the
schematic to M1/M1S

Configuration check

(including complete
system TEST)

on M1/M1S OK?

l YES

End of connection
via USB

\ 4

System
startup
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REER MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

SIGNALS

INPUTS

MASTER ENABLE
The MOSAIC M1 master has two inputs: MASTER_ENABLE1 and MASTER_ENABLE?2.

é These signals must both be permanently set  to logic level 1 (24VDC) for the MOSAIC
to operate. If the user needs to disable the MOSAIC simply lower these inputs to logic
. level 0 (0VDC).

C These input are not present on M1S which is always enabled

NODE SEL

The NODE_SELOand NODE_SELlinputs (on the SLAVE units) are used to attribute a physical
address to the slave units  with the connections shownin Table 17:

NODE_SEL1 (Terminal 3) NODE_SELO (Terminal 2)
NODE 0 0 (or not connected) 0 (or not connected)
NODE 1 0 (or not connected) 24VDC
NODE 2 24VDC 0 (or not connected)
NODE 3 24vDC 24VDC
Table 17

é Itis not allowed to uset he same physical address on two units of the same type.

é In order to be used, the expansion units must be addressed at the time of installation
(see the NODE SELsection).

English
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MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC REER

PROXIMITY INPUT FOR SPEED CONTROLLER MV

Configuration With Interleaved Proximity (Figure 5)

When an axis of the MV module s is configured for a measurement with two proximity
switches, these can be configured in interleaved mode. Under the conditions listed below
the system reaches a Performance Level = PLe:

1 Proximity switches must be fitted such that the recorded signals ov erlap .
1 Proximity switches must be fitted such that at least one is always activated

A
o S

Figure 5

In addition:
1 The proximity switches must be PNP type.

9 The proximity switches must be NO type (Output ON when detecting metal).
1 With the above conditions  fulfilled , the DC value is equal to 90%.
1

The two proximity switches must be of the same model , with MTTF > 70 years.

English
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RESTARTFBK

The RESTART_FBK signal input allows the MOSAIC to verify an EDM (External Device

Monitoring) feedback

signal

(series of contacts)

from the external con

monitor Manual/A utomatic operation (See the list of possible connections in

tactors, and to
Table 18).

+ If the application requires it, the response time of the external contactors m

verified by an additional device.
+ The RESTART command must be installed outside the danger area in a position where

the danger area and the entire work area concerned are clearly visible.

+ It must not be possible to reach the control from inside the

danger area.

ust be

O,\IﬁgRDET?gN EDM RESTART_FBK
K1
With K1_K2 24V40/5—0$5 ext_Restart_fbk
control
AUTOMATIC
Without 24V ext_Restart_fok
K1 K2
control
24V @ L
. S S~
With K1_K2 0 ext_Restart_fbk
control
MANUAL
V}\ghc:(UZt 24v o ext_Restart_fok
control
Table 18
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MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC REER

OUTPUTS

OUT STATUS

The OUT STATUS signal is a Programmable signal output  that can indicate the status of:
w An input.
w An output.
w A node of the logic diagram designed using the MSD.

OUT TEST

The OUT TEST signals must be used to  monitor the presence of short - circuits or overloads

on the inputs ( Figure 6).
SHORT CIRCUIT CONTROL

Eﬁp é The maximum number of controllable inputs for
DS S A each output OUT TEST is 4 INPUTs (parallel
L | _ connection)

[ E-GATE = . .
o T 5 é The maximum allow ed length for OUT TEST signal
T ©° | O 19|INPUT3 = . .
s e g connections is = 100m.
B =
] 14 | our TEST2
JUL ? QUT TEST1

Figure 6

0OSSD (M1, MI8O2, MO2, MO4)

The M1, MI8O2, MO2, MO4 modules are equipped with OSSD (static semiconductor safety
outputs) dual channel. These outputs  are short circuit protected, cross circuit monitored
and supply:

w Inthe ON condition: Uv- 0,75V +Uv (where Uv is 24V + 20%)

w Inthe OFF condition: 0V + 2V r.m.s.

The maximum load of 400mA@24V corresponds to a minimum r esistive load of 60 W.
The maximum capacitive load is 0.82  nf. The maximum inductive load is 2 mH.

OSSD (M1S, MI8O4)

The M1S, MI804 modules are equipped with  OSSD(static semiconductor safety outputs) single

channel. These outputs are short circuit protected, cross circuit monitored and supply:

w Inthe ON condition: Uv- 0,75V +Uv (where Uv is 24V + 20%)

w Inthe OFF condition: 0V + 2V r.m.s.

The maximum load of 400mA@24V corresponds to a minimum resisti ve load of 60 W.
The maximum capacitive load is 0.82  nf. The maximum inductive load is 2 mH.

Different output configurations (configurable with MSD configuration software)
can be set:

w 4 single channels (1 Safety Output per channel with its relative feedba ck input).
w 2 dual channels (2 Safety Outputs per channel with their relative feedback input).
w 1 dual channel and 2 single channels.

+ Using single channels OSSD, to maintain Safety Integrity Level (SIL) "3" requirements

the OSSD outputs must be independent.

8540780 A 01/02/2019 A Rev. 35
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REER MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

+ Common cause failures between OSSD outputs must be excluded by observing an
appropriate cable installation (i.e. separate cable paths).

NODE

********

+
I

PWR PWR [ )

Logic

H2

(1}

b o o o o om b

FBK1C
FBK20O
FBK1
FBK2
FBK3
FBK4

Single Channel OSSD

0OSSD1 24VDC 0SSD (1,2,3,4) 24VDC
o 4 o} [ © Q Q
0S8SD2

A

M1S / MI8O4
M1S / MI8O4

FBK

FBK (1,2,34)
[

Configuration with 2 dual channel
outputs (safety category  SIL3/PI e)

Configuration with 4 single outputs
(safety category SIL3/Pl e)

OSSD (MO4LHCSS)

MO4LHCSS8 provides 4 High Current Safety Outputs single channel (2A max per channel).

Different output configurations (configurable with MSD configuration software)
can be set:

w Four single channels (1 Safety Out put per channel with its relative feedback input).
w Two dual channels (2 Safety Outputs per channel with their relative feedback input).
w 1 dual channel and 2 single channels.

+ Using single channels OSSD, to maintain Safety Integrity Level (SIL) "3" require ments
the OSSD outputs must be independent.

+ Common cause failures between OSSD outputs must be excluded by observing an
appropriate cable installation (i.e. separate cable paths).
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T NODE I + -
o o0 o 0 ! o o
I
I
I
PWR : PWR
I
I
Logic 1
M1 1
H2
____________ 1! 1
1! I
(n1) (»2) (»1) (»2) : : :
+240——— ‘ : :
| | Ll 1
) : 0060 : o I ol
g < 2s...OSSDAA ,  OSSDJE 2208 224, 0SSDa N . 0SSD3
ol s
Dual Channel OSSD Single Channel OSSD
OSSD1 24VDC 0SSD (1,2,3,4) 24VDC
O———— A o] A o) o
0SSD2
it

KL___*_}__\

MO4LHCS8
MO4LHCS8

FBK
o

FBK (1,2,3,4)
O

Configuration with 2 dual channel
outputs (safety category  SIL3/PI e)

Configuration with 4 single outputs
(safety category SIL3/PIl e)

é Using MO4LHCS8 with current output >500mA, separate it from adjacent modules by
interposing an MSC connector.

Each OSSD output can be configured as shown in Table 19:

The output is activated according to le configurations set by the MSD SW only if the

Automatic corresponding RESTART_FBK input is conected to 24VDC.

The output is activated according to le configurations set by the MSD SW only if

Manual corresponding RESTART_FBK input FOLLOWS A LOGIC TRANSITION OF 0-- >1.

The output is activated according to le configurations set by the MSD SW only if the

Monitored | - responding RESTART_FBK input FOLLOWS A LOGIC TRANSITION OF 0- >1 — >0,

Table 19

MANUAL MONITORED
t2

RESTART_FBK — \ RESTART_FBK

ouT ouT

250ms < t1< 5s
t2 = 250ms

t = 250ms

é Itis not allowed the  connection of external devices to the outputs, except as expected
in the configuration performed with the MSD software.
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SAFETY RELA® (MR2, MR4, MOR4, MOR4S8)

Characteristics of the output circuit.

The MR2/MR4 units use guided contact safety relays , each of which provides two N.O.
contacts and one N.C contact in addition to the N.C. feedback contact

The MR2 unit uses two safety relays and the MR4 uses four .

The MOR4/MOR4S8 units use four guided - contact safety relays. Each relay provides one
NO con tact monitored by the module logic through internal FBK contact.

é Refer to the " RELAY' section to check the possible MOR4/MOR4S8 operation modes
configurable with MSD software.

Excitation voltage 17..31VvDC
Minimum switchable voltage 10 vDC
Minimum switchable current 20 mA
Maximum switchable voltage  (DC) 250VDC
Maximum switchable voltage  (AC) 400VAC
Maximum switchable current 6A
Response time 12ms
Mechanical life of contacts >20x10 ¢
Table 20
é To guarantee correct isolation and avoid the risk of premature ageing of or damage
to the relays, each output line must be protected using a fast acting 4A fuse and the

load characteristics must be consistent with those  specified in Table 12.
C See the "MR2/MR4 " section (for further details on these relays ).

FBK_K1_K2_1 10 n
H N ) o FB_A B_NC2

MR2/MR4 internal contacts diagram

MOSAIC MR4 INTERNAL DIAGRAM

o

MOSAIC MR2 INTERNAL DIAGRAM 0SSD1_A

0SSD1_B ANCH

ovbc

Ty

5
OSSD1_A BNO12

9
16
L1
et B_NOT! 14

-
2
g

0SsD1_B

>
z
2
N

FBK_K1_K2_1

ovbc
4 +24VDC

~
o
=
S
IS
N
EN

A_NOT! L0 OSSD2_A

18
A_NO12 N 0ssD2_8 8.8 o sNo21| | | 22

1
P!

1 ovbc
+24VDC

—t

1

>
z
=]
=

5

S

ovoe 23
FBK_K1_K2_2| | |19 k22

>
z
8
IS

Figure 7

E3

E3

36 8540780 A 01/02/2019

A

f



MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

REER

Example of MR2 module connection

with static OSSD outputs of a module M1

2

24VDC

| 1 [24vC OUT_TEST1 | 13]
| 2 [MASTER _ENABLEY ouT_TeST2 | 14]
3 | MASTER_ENABLE2 15
ovbe | N
| 4 |GND | 16}
| 5 |ossD1_A = INPUT?T ] 17]
| 6 |osspi1_B INPUT2 | 18]
| 7_| RESTART_FBK1 % | 19]
| & |ouT_sTaTUSY 8 | 20}
97 OSSD2_A = A
| 10 ossp2_B | 22|
L RESTART_FBK2 INPUT7 ﬁ
12| ouT_STATUS2 INPUTB | 24
MOSAIC MR2
Mo
osso1_s| || Bnot2| [ | 16
OSSD1_A ANl B_NO11 14
.y
avbc BN L
+24VDC O ZN\W 13
FBK_K1_K2_1 15
A_NO12
T 1]]10
Figure 8
Switching operation  timing diagram.
24VDC
OSSD1_A
ovDe
OSSD1_B
N.O.
CONTACT OPEN CLOSED OPEN
~—i12ms —i12ms
Figure 9
’Ifa relay module is connected , the response time of the OSSD linked, must be increased  of 12ms.
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MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

TECHNICAL FEATURES

GENERAL SYSTEM CHARACTERISTICS

Safety level parameters
| Parameter |[ value || Standard
| PFHy H See the technical data tables for each module ‘
[ siL |3 |
[ sFF [ 99,8% || EN61508: 2010
[ HET [ 1 |
| safety standard || Type B ‘
[ siLcL I3 || EN62061:2005 /A2 :2015 \
| Type | 4 || EN 61496 - 1:2013 |
LPL e |
| PCavg | High |
: EN ISO 13849 - 1:20 15
| MTTFd (years) [ 30+100 | EN 62061:2005 / A2:2015
| Category H 4 \
| Device lifetime H 20 years ‘
| Pollution degree | 2

General data

| Max number of inputs

128

[ Max number of  OSSD outputs

16 (M1) ; 32 (M1S)

| Max number of signalling outputs

32 (M1) ; 48 (M1S)

Max number of slave units
(excluding MR2 - MR4)

14

Max number of slave units of the same type
(excluding MR2- MR4)

4

Rated voltage

24VDC + 20% / PELV, Protective Class lll;

UL: Supply from class 2 (LVLE)

| Over voltage category

| Digital INPUT S

|| PNPactive high (EN 61131 - 2) - Max. applicable resistance 1,2k

M

| OSSD (M1, M1S, MI8O2, MI8O4, MO2, MO4)

PNP active high - 400mA@24VDC max (each OSSD)

| OSSD (MO4LHCS8)

PNP active high - 2A@24VDC max (each OSSD)

| Relais OUTPUTS (MOR4, MORA4S8)

6A max@?240Vac max (each relais)

Signaling OUTPUTS
(M1, M1S, MI8O2, MI804, MO2, MO4
MO4LHCS8, MOS8, MOS16 )

, MOR4S8,

PNPactive high - 100mA@24VDC max

Response time M1 (ms)

This response times depends on the following
parameters:

1) Number of Slave modules installed

2) Number of Operators

3) Number of OSSD outputs

For the right response time refer to the one
calculated by the DSD software (see Project report)

Failure Response time M1 (ms)

This parameter corresponds to the response time,
with the exception of MV modules with
Encoder/Proximity interface where is 2s

\ Master H 10,6 +12,6  + T nput filter ‘
| M1+1Slave | 11,8+265 +Tinput filter |
| M1+2Slaves | 128+287  +Tinput fiter |
| M1+3Slaves | 139+308  +Tinput filter |
| ML+4Slaves I 15+33  +T|nput_filter |
‘ M1 +5 Slaves H 16 +35 +Tnput filter ‘
| ML1+6 Slaves | 17373  +Tinput fiter |
| M1+7Slaves | 182+395  +Tinput fiter |
| M1+8Slave s | 193+41,7  +Tinput fiter |
[ M1+09Saves [ 204+:438  +Tinput fiter |
| ML+ 10 Slaves I 21,5+46  +Tinput fiter |
| M1+ 11 Slaves [ 225+481  +Tinput fiter |
| M1+12Slaves | 236+503  *Tinput filter |
| M1+ 13 Slaves [ 247+525 +Tinput fiter |
| M1+14Slaves | 258+546  *Tinput fiter |

38

8540780 A 01/02/2019

A

f



MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

Response time M1S (ms)

This response times depends on the following
parameters:

1) Number of Slave modules installed

2) Number of Operators

3) Number of OSSD outputs

For the right response time refer to the one

Failure Response time M1S (ms)

with the exception of MV modules with
Encoder/Proximity interface where is 2s

calculated by the DSD software (see Project report)

This parameter corresponds to the response time,

+ T Input_filter

[M1 - M1S> module connection

| ReeR proprietary 5 - pole bus (MSC)

[ Connection cable cross - section

I 0,5+ 2,5 mm

2 | AWG 12+30 (solid/stranded)

[ Max length of connections | 100m
| Operating temperature | -10 + 55°C
[ Max surrounding air temperature | 55°C (UL)
[ Storage temperature | - 20 + 85°C
[ Relative humidity | 10% + 95%
[ Max. altitude (above sea level) | 2000 m

‘ Master H 12,75 +14,75  + T |nput _filter ‘
| M1S+1Slave | 1383+3784  +Tnput filter |
| M1S+2Slaves | 1491+40,00  +Tinput filter |
| M1S+3Slaves | 1599+4216  +Tnput fiter |
| M1S+4Slaves | 1707+4432  +Tinput filer |
| M1S+5 Saves | 1815+4648  +Tnput fiter |
| M1S+6 Slaves | 1923+4864  +Tinput filer |
| M1S+7 Slaves [ 2031+50,80  +Tnput fiter |
| M1S+8Slaves | 21,39+5296  +Tinput fiter |
| M1S+9Slaves [ 2247+5512  +Tnput fiter |
| M1S+10 Slaves [ 2355+57,28  +Tinput fiter |
‘ M1S + 11 Slaves H 24,63+59,44  +T |nput _filter ‘
| M1S+12Slaves | 2571+61,60  +Tnput fiter |
‘ M1S + 13 Slaves H 26,79 +63,76  +T |nput _filter ‘
| M1S+14 Slaves | 27.87+6592 |
|
|
|
|
|
|
|
|

é Tinput_siter = Max filtering time
(see "INPUTS" section").

from among those set on project inputs

Enclosure

| Description H Electronic housing max 24 pole,  with locking latch mounting ‘
| Enclosure material H Polyamide ‘
| Enclosure protection class H IP 20 ‘
| Terminal blocks protection class H IP 2X ‘
| Fastening H Quick coupling to rail according to EN 60715 ‘
| |

Dimensions (h x | x d)

108 x 22.5x 114.5

M1 module

PFHy (IEC 61508:2010)

6.8 6E-9

Rated voltage

24VDC ° 20%

Dissipated power

3W max

Unit enable (No./description)

2 / PNP active high

"type B" accordingto EN 61131 -2

Digital INPUT S (No./description)

8/ PNP active high according to EN

61131 -2

INPUT FBK/RESTART (No./description)

2/ EDM control / possible Automatic
or Manual operation with RESTART button

Test OUTPUT (No./description)

|

4 [ to check for short

- circuits - overloads

Signaling OUTPUTS  (No./description)

2 [ programmable

- PNP active high

OSSD (No./description)

2 pairs / solid state safety outputs PNP active high

400mA@24VDC max

- Interface type C class 3

(ZVEI CB24l)

SLOT for MCM card

Available

Connection to PC

|

USB 2.0 (Hi Speed) - Max cable length: 3m

Connection to slave units

via MSC 5- way ReeR proprietary bus
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REER MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

M1S module
| PFHg (IEC 61508:2010) [ 1,35E- 08 |
| Rated voltage | 24VDC ° 20% |
‘ Dissipated power H 3W max ‘
‘ Digital INPUTS (No./description) H 8/ PNP active high accordingto EN 61131 -2 ‘
INPUT FBK/RESTART 4 | EDM control / possible Automatic
(No./description) or Manual operation with RESTART button
‘ Test OUTPUT (No./description) H 4/ to check for short - circuits - overloads ‘
‘ Signaling OUTPUTS (No./description) H 4/ programmable - PNP active high ‘
4 single / solid state safety outputs PNP active high
OSSD (No./description) 400mA@24VDC max
Interface type C class 3 (ZVEI CB24l)
‘ SLOT for MCM card H Available ‘
‘ Connection to PC H USB 2.0 (Hi Speed) - Max cable length: 3m ‘
‘ Connection to slave units H via MSC 5- way ReeR proprietary bus ‘
MI8O2 module
‘ PFHy (IEC 61508:2010) H 5.67E-9 ‘
| Rated voltage [ 24VDC © 20% |
‘ Dissipated power H 3W max ‘
‘ Digital INPUTS (No./description) H 8/ PNP active high accordingto EN 61131 -2 ‘
‘ Test OUTPUT (No./description) H 4 /to check for short - circuits - overloads ‘
‘ Signaling OUTPUTS (No./description) H 2/ programmable - PNP active high ‘
2 pairs / solid state safety outputs:
OSSD (No./description) PNP active high - 400mA@24VDC max
Interface type C class 3 (ZVEI CB24l)
‘ Connectionto M1 and M1S H via MSC 5- way ReeR proprietary bus ‘
MI80O4 module
| PFHy (IEC 61508:2010) [ 1,32E-08 |
| Rated voltage | 24VDC ° 20% |
‘ Dissipated power H 3W max ‘
‘ Digital INPUTS (No./description) H 8/ PNP active high accordingto EN 61131 -2 ‘
‘ Test OUTPUT (No./description) H 4 [ to check for short - circuits - overloads ‘
‘ Signaling OUTPUTS (No./description) H 4 | programmable - PNP active high ‘
4 single / solid state safety outputs:
OSSD (No./description) PNP active high - 400mA@24VDC max
Interface type C class 3 (ZVEI CB24l)
‘ Connectionto M1 S H via MSC 5- way ReeR proprietary bus ‘
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MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

MI8 - MI16 modules

[ Model [

‘ Test OUTPUT (No./description ) H

4| to check for short - circuits - overloads

MI8 MI16 |
| PFHy (IEC 61508:2010) [ 4.46E-9 4.93E-9 |
| Rated voltage | 24VDC ° 20% |
‘ Dissipated power H 3W max ‘

Digital INPUT S (No./description ) ‘ 8 16 ‘
‘ PNP active high accordingto EN 61131 -2 ‘

|

|

‘ Connectionto M1 and M1S H

via MSC 5- way ReeR proprietary bus

MI12T8 module

‘ PFHy (IEC 61508:2010) H 5 60E - 09
| Rated voltage | 24VDC ° 20%
‘ Dissipated power H 3W max

| 12

Digital INPUTS (No./description) ‘

PNP active high according to EN 61131 - 2

‘ Test OUTPUT (No./description) H

8/ to check for short - circuits - overloads

‘ Connectionto M1 and M1S H

via MSC 5- way ReeR proprietary bus

MO2 - MO4 modules

| Model | MO2 MO4 |
| PFHd (IEC 61508:2010) I 4,08E - 09 5,83E- 09 |
| Rated voltage H 24VDC ° 20% ‘
| Dissipated power H 3W max ‘
Signaling OUTPUTS | 2 4 |
(No./description) | programmable - PNPactive high |

| 2 4 |

OSSD (No./description )

Solid state safety outputs: PNP active high
Interface type C class 3 (ZVEI CB24l)

400m A@24VDC max

| Connectionto M1 and M1S H

via MSC 5- way ReeR proprietary bus

Signaling OUTPUT (No./description)

\ programmable - PNP active high

and M1S

MOS8 1 MOS16 modules
| Model I MOS8 MOS16 \
| Rated voltage | 24VDC ° 20% \
| Dissipated power H 3W max \
\ 8 16 \
|
|

| Connection to M1

H through 5 - way MSC proprietary bus
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REER MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

MR2 - MR4 modules

| Model | MR2 MR4 |
| Rated voltage H 24VDC ° 20% ‘
| Dissipated power H 3W max \
| Switching voltage H 240 VAC \
| Switching current H 6A max ‘
| N.O. contacts | 2 N.O.+ 1 N.C. 4N.O.+ 2 N.C. |
| FEEDBACK contacts | 1 2 |
| Response time H 12ms \
| Mechanical life of contacts H >20x10 ° \
Connection to output module %:ﬁ)ﬁ%‘:ﬂégﬁgﬁk}gﬂgg Eltjrg;

MR2 i MR4: TECHNICAL DATA CONCERNING SAFETY
FEEDBACK CONTACT PRESENT FEEDBACK CONTACT MISSING
PFHd SFF MTTFd DCavg PFHd SFF| MTTFd | DCavg
3,09E10 | 99,6% 2335,94 | 98,9% | tcyclel 9,46E10 | 60% 2335,93 0 tcyclel
8,53E11 | 99,7% 24453,47| 97,7% | tcycle2 | DC13 (2A)] 1,08E10 | 87% | 2445347 0 tcycle2 | DC13 (2A)
6,63E11 | 99,8% 126678,49| 92,5% | tcycle3 6,75E11 | 97% 126678,5 0 tcycle3
8,23E09 | 99,5% 70,99 | 99,0% | tcyclel 4,60E07 | 50% 70,99 0 teyclel
7,42E10 | 99,5% 848,16 | 99,0% | tcycle2 | AC15 (3A)| 4,49E09 | 54% 848,15 0 tcycle2 | AC15 (3A)
1,07E10 | 99,7% 12653,85| 98,4% | tcycle3 1,61E10 | 79% 12653,85 0 tcycle3
3,32E09 | 99,5% 177,38 | 99,0% | tcyclel 7,75E08 | 51% 177,37 0 teyclel
3,36E10 | 99,6% 2105,14| 98,9% | tcycle2 | AC15 (1A)| 1,09E09 | 60% | 2105,14] 0 tcycle2 | AC15 (1A)
8,19E11 | 99,7% 28549,13| 97,5% | tcycle3 1,00E10 | 88% | 28549,13 0 tcycle3
teycler 300s (1 commutation every 5 minutes)
teycle2 3600s (1 commutation every hour)
teycle3 1 commutation every day
(PFHd according IEC61508, MTTFd and DCavg according 1S0O13849 - 1)
MOR4 i MOR4S8 module
| Model | MOR4 | MOR4S8 |
| PFHq (IEC 61508:2010) I 2,72E- 09 | 1,30E- 08 |
| Rated voltage | 24VDC + 20% |
| Dissipated power max H 3W max ]
| Switching voltage | 240 VAC |
| Switching current | 6A max |
| N.O. contacts | 4 |
INPUT FBK/RESTART 4 | EDM control / possible Automatic
(No./description) or Manual operation with RESTART button
- L 8 / Programmable output
Digital OUTPUT (No./description) - PNP active high
| Response time I 12ms |
| Mechanical life of contacts | >40x10 °© |
| Connectionto M1 and M1S H via MSC 5- way ReeR proprietary bus ]

English
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MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

MO4LHCS8 module

OSSD output current

2A max per channel *

| PFHq (IEC 61508:2010) | 8,64 09 |
| Rated voltage | 24VDC + 20% |
| Dissipated power max H 4W max ‘

|

Number of Safety Outputs (OSSD)

4 single channels (or 2 dual channels) , cat.4
Interface type C class 3 (ZVEI CB24l)

INPUT FBK/RESTART (No./description)

4 | EDM control / possible Automatic
or Manual operation with RESTART button

Digital OUTPUT (No./description)

8 / Programmable output / PNP active high

Response time

12ms

Connectionto M1  and M1S

via MSC 5- way ReeR proprietary bus

*  Using MO4LHCSS8 with current output >500mA, separate it from adjacent modules by

interposing an MSC connector.

MVO - MV1 - MV2 modules

Condition ; ;

(- > SPEED CONTROL TYPE FUNCTION BLOCKS H Overspeed H Stand Stlll H WIndOW Speed ‘
[ Safe state I Overspeed I NO Stand still | out of Window speed |
‘ Model H MVO H MV1 H MV2 ’
[ PFHq | 736E-09 | - I - |
[PFHq (TTL) I - | 8,46E- 09 (MV1T) | 9,56E- 09 (MV2T) \
[ PFHq (sin/cos) I - I 9,31E- 09 (MV1S) I 1,13E- 08 (MV2S) \
[ PFH4 (HTL24) I - I 8,08E- 09 (MV1H) I 8,80E- 09 (MV2H) \
[ PFHq¢ (TTL internal power supply) I - | 9,20E- 09 (MV1TB) | 1,10E- 08 (MV2TB) \
‘ Rated Voltage H 24VDC £ 20% ‘
‘ Dissipated power max H 3w ’

Inbut impedance ) 120 ohm (MV1T - MV1TB/MV2T - MV2TB models)

p p 120 ohm (MV1S - MV2S models)
TTL (MV1T - MV1TB /MV2T - MV2TB models )
Encoder Interface - HTL (MV1H - MV2H models)
sin/cos (MV1S - MV2S models)

‘ Encoder ¢ onnections H - H RJ45 connector ‘

Encoder input signals electrically Rated insulation voltage 250V

insulated in accordance with - Overvoltage category Il

EN 61800 -5 Rated impulse withstand voltage 4.00 kV
‘ Max number of encoders H - H 1 H 2 ‘
‘ Max encoder frequency H - H 500KHz (HTL: 300KHz) ‘

Encoder adjustable _ 1Hz + 450KHz

threshold range
‘ Proximity type H PNP/NPN - 3/4 wires ‘
‘ Proximity connections H Terminal blocks ‘
‘ Proximity adjustable threshold range H 1Hz + 4KHz ‘
‘ Max number of proximity H 2 ‘
‘ Max proximity frequency H 5KHz ‘
‘ Max number of axes H 2 ‘
‘ Stand - still/loverspeed frequency gap H >10Hz ‘

Mi_n . gap between tresholds > 50

(with tresholds >1)
‘ M1 connections and M1S H via MSC 5- way ReeR proprietary bus ‘
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MECHANICAL DIMENSIONS

English

99 mm 22.5mm

114.5 mm

K¢ D]
q D
4 D
L] D |
108 mm
Figure 10
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Master M1 ( Figure 11)
LED
cccc MEANING RUN IN FAIL | EXT FAIL COM ENA IN1+8 0SSD1/2 CLEAR1/2 | STATUS1/2
GREEN RED RED ORANGE BLUE YELLOW | RED/GREEN YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON ON Red ON ON
— MCM recognised OFF OFF OFF ON ON OFF Red OFF OFF
EREER (max 1s) (max 1s)
Writing/l oading / diagram 5 5
% B to/ from MCM card OFF OFF OFF flashes flashes OFF Red OFF OFF
IN  EXT . —
FALE W MSD requesting connection: OFF OFF OFF Flashes slowly OFF OFF Red OFF OFF
COM  ENA internal configuration not present
» = MSD requesting connection:
M1 (slave module or node number OFF OFF OFF Flashes quickly OFF OFF Red OFF OFF
1 2 not correct) (ref.  System composition )
IN
3 4 MSD requesting connection:
(slave module missing or notready ) Flashes quickly OFF OFF Flashes quickly OFF OFF Red OFF OFF
5 6 (ref. System composition )
7 8 MSD connected M1 stopped OFF OFF OFF ON OFF OFF Red OFF OFF
Table 21 - Opening S creen
1 2
0ssD M o LED
CLEAR . ° MEANING RUN IN FAIL EXT FAIL COM IN1+8 ENA 0OSSD1/2 CLEAR1/2 STATUS1/2
STATUS 1 GREEN RED RED ORANGE YELLOW BLUE RED/GREEN YELLOW YELLOW
ON =M1
mMOsA:iC NORMAL OFF connected to .
OPERATION ON OFF op. OK PC INPUT condition ON RED with ‘ _ON
_ ; MASTER_ENABLE1 waiting for
OFF=otherwise output OFF
ON v h b and MASTER_ENABLE2 RESTART OUTPUT
= @y Ui LI SEr active , condition
EXTERNAL incorrect ON =M1 of the INPUT with GREEN with ;
o o | connected to he i OFF output ON Flashing
FAULT N FF extern_a PC the |ncor|_'ect otherwise NO feedback
DETECTED connection _ . connection
OFF=otherwise
detected flashes
Figure 11 - M1 .
g Table 22 - Dynamic Screen
8540780 A 01/02/2019 A Rev. 35 45

English



REER MODULAR SAFETY INTEGRATED CONTRLLER MOSAIC

English

Master M1S (Figure 11)

LED
CcCCCeC MEANING RUN IN FAIL | EXT FAIL COM ENA IN1+8 0SSD1/4 STATUS1/4
GREEN RED RED ORANGE BLUE YELLOW | RED/GREEN/YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON ON Red ON
MCM recognised OFF OFF OFF ON ON OFF Red OFF
(max 1s) (max 1s)
QRE Writing/loading/ diagram 5 5
ON EQJN to/from MCM card OFF OFF OFF flashes flashes OFF Red OFF
MSD requesting connection:
FAIL': E:T internal configuration not present OFF OFF OFF Flashes slowly OFF OFF Red OFF
oM. B MSD requesting connection:
(slave module or node number OFF OFF OFF Flashes quickly OFF OFF Red OFF
M1S not correct) (ref.  System composition )
N ¥ 2 MSD requesting connection:
3 4 (slave module missing or not ready) Flashes quickly OFF OFF Flashes quickly OFF OFF Red OFF
(ref. System composition )
5 6
MSD connected M1 stopped OFF OFF OFF ON OFF OFF Red OFF
2 8
g Table 23 - Opening Screen
505D,
s LED
STATUS MEANING RUN IN FAIL EXT FAIL COM IN1+8 ENA 0OSSsD1/4 STATUS1/4
3 4
GREEN RED RED ORANGE YELLOW BLUE RED/GREEN/YELLOW YELLOW
ON =M1
mMOSA:C (N)SEIQAAA'II:ION ON OFF op?.'?):K connected to PC INPUT condition RED with output OFF
_— OFF=otherwise GREEN with output ON
ON ON YELLOW waiting for restart o "
” UTPUT condition
EXTERNAL incorrect ON =M1 only the number of the BLINKING YELLOW with
FAULT ON OFF external connected to PC | INPUT with the incorrect inconsistent feedback (if
DETECTED connection | OFF=otherwise connection flashes required)
detected
Figure 12 - Table 24 - Dynamic S creen

M1S
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MIBO2 (Figure 13)

cccc
LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+8 OSSD1/2 CLEAR1/2 STATUS1/2
GREEN RED RED ORANGE YELLOW RED/GREEN YELLOW YELLOW
REER Power on - initial TEST ON ON ON ON ON Red ON ON
ON RUN
N Table 25 - Opening Screen
FALE W
0 1
SEL [ |
MI8O2 LED
IN 1 2 MEANING RUN IN FAIL EXT FAIL IN1+8 SEL 0OSSD1/2 CLEAR1/2 STATUS1/2
3 4 GREEN RED RED YELLOW ORANGE RED/GREEN YELLOW YELLOW
5 6 OFF
if the unit is waiting for
z 8 the first communication
from the MASTER OFF INPUT condition
RED “ON
1 2 FLASHES with output waiting for
SO NORMAL if no INPUT or OUTPUT Shows the OFF RESTART OUTPUT
CLEAR d & OPERATION requested by the OFF NQDE—SELO/l condition
N signal table GREEN
3 configuration ON 9 with outout
STATUS A T TerEl only the number of the p Flashes
ON extormal INPUT with the ON NO feedback
g if INPUT or OUTPUT ; incorrect connection
MOSAIC requested by the cc&nnectlc&n flashes
configuration DEEE

Table 26 - Dynamic Screen

Figur e 13 - MIBO2
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cccc

[MHREER
ON RUN
IN EXT

FAIL ® n

0 1

SEL W | |
MI804

1 2

IN

3 4

5 6

7 8

1 2

L q

3 0SSD 4

L} L |

1 2

STATUS

3 4

mMOsA:iC

MIBO4 (Figure 13)

LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+8 OSSD1/4 STATUS1/4
GREEN RED RED ORANGE YELLOW RED/GREEN/YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON Red ON
Table 27 - Opening Screen
LED
MEANING RUN IN FAIL EXT FAIL IN1+8 SEL 0OSSD1/2 STATUS1/2
GREEN RED RED YELLOW ORANGE RED/GREEN YELLOW
OFF
if the unit is waiting for the
first communication from
the MASTER OFF INPUT condition RED with output OFF
FLASHES G\F;EEl_EL'\I with output ON
X Shows the OW waiting for
NORMAL if no INPUT or OUTPUT restart OUTPUT
OPERATION | requested by the OFF NODE_SELO/1 condition
configuration signal table BLINKING YELLOW
ON W th ber of th with inconsistent
ON incorrect external IKITD{JEI' e_rt:rrr: S @7 feedback (if required)
if INPUT or OUTPUT connection Wlt_ t efllnCCr)ll'l’eCt
requested by the detected connection flashes
configuration

Figure 14 - MI8O4

Table 28 - Dynamic Screen
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MI8 (Figure 15)

cccc
LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+ 8
RONEESN GREEN RED RED ORANGE YELLOW
Power on - initial TEST ON ON ON ON ON
IN  EXT
FA"': : Table 29 - Opening S creen
SEL = |
MI8
1 2
IN
3 4 LED
5 6 MEANING RUN IN FAIL EXT FAIL SEL IN1+8
7 s GREEN RED RED ORANGE YELLOW
OFF
if the unit is waiting for the first .
communication from the MASTER OFF INPUT condition
FLASHES Shows the
(’\;gglg/l,:\Tl'_lON if no INPUT or OUTPUT requested by the OFF NODE_SELO/1 signal
configuration -
ON table only the number of the INPUT
_ON incorrect external with the incorrect connection
MOSA:C if INPUT or OUTPUT requested by the connection detected flashes
configuration

Table 30 - Dynamic S creen

Figure 15 - MI8
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MI1 2T8 (Figure 17)

cccc
LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+12
GREEN RED RED ORANGE YELLOW
MREER Power on - initial TEST ON ON ON ON ON
ON RUN
Table 31 - Opening Screen
IN  EXT
FAIL B []
0 1
SEL ]
MI12T8 LED
,N1 2 MEANING RUN IN FAIL EXT FAIL SEL IN1+1 2
5 4 GREEN RED RED ORANGE YELLOW
5 s OFF
7 8 if the unit is waiting for the first .
communication from the MASTER OFF INPUT condition
S FLASHES Shows the
1 12 NORMAL if no INPUT or OUTPUT requested by the OEE NODE_SELO0/1 signal
OPERATION configuration ~ table
ON only the number of the INPUT
ON incorrect external with the incorrect connection
if INPUT or OUTPUT requested by the connection detected flashes
configuration
MOSA:C

Table 32 - Dynamic Screen

Figure 16-MI12T8
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REER

MI16 (Figure 17)

cccc
LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+16
GREEN RED RED ORANGE YELLOW
REER Power on - initial TEST ON ON ON
T W Table 33 - Opening Screen
IN  EXT
FALE W
SEL 1
MI16 LED
- 1 2 MEANING RUN IN FAIL EXT FAIL SEL IN1+16

3 4 GREEN RED RED ORANGE YELLOW

5 6 OFF
if the unit is waiting for the first .

7 8 communication from the MASTER OFF INPUT condition

9 10 FLASHES Shows the

NORMAL if no INPUT or OUTPUT requested by the i

i & OPERATION configuration OFF NODE_SELO/L signal

1B 14 ON only the number of the INPUT
ON incorrect external with the incorrect connection

15 16 if INPUT or OUTPUT requested by the connection detected flashes
configuration

mMOSA:C Table 34 - Dynamic Screen

Figure 17 - MI16
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MO2 (Figure 18)

D& &
LED
MEANING RUN IN FAIL EXT FAIL SEL OSDD1/2 CLEAR1/2 STATUS1/2
MREER GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
ON R Power on - initial TEST ON ON ON ON Red ON ON
IN EXT .
FALE W Table 35 - Opening screen
SELg ;
MO2
LED
MEANING RUN IN FAIL | EXT FAIL SEL OSSD1/2 CLEAR1/2 STATUS1/2
GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
OFF
if the unit is waiting for the first . RED . ,ON
communication from the MASTER with ggtlgm WF?IIEt”ng:I)?rT
1 2 FLASHES Shows the
0SsD & ] QSEQ:TLDN if no INPUT or OUTPUT requested by Olg:K OFOFK NODE_SELO/1 signal OUJPUT
A 1 2 the configuration op. op. table GREEN condition
Sk ON with output Flashes
if INPUT or OUTPUT requested by the ON NO feedback
configuration
MOSAC ouret
‘ Table 36 - Dynamic screen
Figure 18 - MO2
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REER

MO4 (Figure 19)

cccc
LED
= MEANING RUN IN FAIL EXT FAIL SEL OSDD1/4 CLEAR1/4 STATUS1/4
QRONEERUN GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
R
Power on - initial TEST ON ON ON ON Red ON ON
IN EXT
FAIL @ m .
o ; Table 37 - Opening screen
SEL m 1l
MO4
LED
ossoi : MEANING RUN IN FAIL | EXT FAIL SEL OSDD1/4 CLEAR1/4 STATUS1/4
—— 1 GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
1 OFF
SR if the unit is waiting for the first . RED ) _ON
communication from the MASTER with output waiting for
OFF RESTART
2 2 FLASHES Shows the
OSSD: : NORMAL if no INPUT or OUTPUT requested by OFF OFF NODE_SELO0/1 signal OUTF_’UT
CLEAR OPERATION the configuration op. OK op. OK ~table GREEN condition
3 4
STATUS ON with output Flashes
if INPUT or OUTPUT requested by the ON NO feedback
mMOsA:iC configuration

Table 38 - Dynamic screen

Figur e 19 - MO4
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MOR4 (Figure 20)

LED
cccc
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4
GREEN RED RED ORANGE RED GREEN YELLOW
Power on - initial TEST ON ON ON ON Red ON
EREER Table 39 - Opening screen
ON RUN
IN  EXT
FAIL @ n LED
e b
— T MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4
e & GREEN RED RED ORANGE RED GREEN YELLOW
1 2
CLEAR
S 4 OFF
RELAY: : if the unit is waiting RED ~ON
SEE for the first with contact waiting for
communication from opened RESTART
the MASTER
FLASHES Shows the
NORMAL OPERATION if no INPUT or Q”:OK Q”:OK NODE_SELO/1
OUTPUT requested by operation operation signal table
g the configuration
R GREEN FLASHES
. External contactors
ON with contact closed feedback error
if INPUT or OUTPUT
: requested by the
KRR configuration
Figure 20 - Table 40 - Dynamic screen
MOR4
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REER

MORA4S8 (Figure 21)

LED
X
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 STATUS1/8
GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
4EREER .';E‘gir on - initial ON ON ON ON Red ON ON
W Table 41 - Opening screen
IN  EXT
FALE W
0 1
SEL ™ | LED
MOR4S8
- 4 MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 STATUS1/8
RELAY® M
e 1 2 GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
3 2 OFF
St if the unit is
CLEAR waiting for the ON
1 ) RED i
STATUS first . waiting for
e 5 communication with contact opened RESTART
5 from the MASTER
STATUS
STATUS . FLASHES
NORMAL OPERATION | ifno INPUT or OFF OFF oW e OUTPUT
mMOsA:C OUTPUT requested | operation OK operation OK signal table condition
by the
configuration FLASHES
GREEN wrong feedback
ON with contact closed external
@@ ,9 g i INPUT or contactors
OUTPUT requested
Figure 21 - by the
MOR4SS8 configuration
Table 42 - Dynamic screen
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MODULAR SAFETY INTEGRATED CONTRLLER MOSAIC

MOS8 (Figure 22)

22929

Figure 22 - MOS8

LED
RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8
MEANING
GREEN RED RED ORANGE YELLOW
Power on - initial TEST ON ON ON ON ON
Table 43 - Opening screen
LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8
GREEN RED RED ORANGE YELLOW
OFF
if the unit is waiting
for the first
communication from
the MASTER
FLASHES Shows the
NORMAL OPERATION if no INPUT or OUTPUT OFF OFF NODE_SELO/1 signal OouTPUT
operation OK operation OK - condition

requested by the
configuration

ON

if INPUT or OUTPUT
requested by the
configuration

table

Table 44 - Dynamic screen

56

8540780

A 01/02/2019



MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

REER

MOS16 (Figure 23)

EIgEER

RUN
]

IN EXT
FAIL

0 1
SEL

MOS16

4

STATUS B

3
|
5
|
7
|
9
u

NG NG B2

2222

configuration

ON

if INPUT or OUTPUT
requested by the
configuration

LED
RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/ 16
MEANING
GREEN RED RED ORANGE YELLOW
Power on - initial TEST ON ON ON ON ON
Table 45 - Opening screen
LED
RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/16
MEANING
GREEN RED RED ORANGE YELLOW
OFF
if the unit is waiting
for the first
communication from
the MASTER
FLASHES Shows the
NORMAL OPERATION if no INPUT or OUTPUT Oeé$EOK 08;$EOK NODE_SELO/1 signal OH}PUT
requested by the P P table condition

Figure 23 & MOS16

Table 46 - Dynamic screen
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MODULAR SAFETY INTEGRATED CONTRLLER MOSAIC

MV1, MV2 (Figure 24)

LED
MEANING RUN IN FAIL EXT FAIL SEL ENC* PROX SH
cccec ccoccce GREEN RED RED ORANGE YELLOW YELLOW YELLOW
Power on - initial TEST ON ON ON ON ON ON ON
BReeR | BHREER .
ON RUN ON  RUN Table 47 - Opening screen
IN EXT IN EXT
FAIL W n FAIL W | |
SELg ; SELg ; LED
Wi MEANING RUN IN FAIL EXT FAIL SEL ENC* PROX SH
' ) GREEN RED RED ORANGE YELLOW YELLOW YELLOW
OFF
—_— _ if the unit is waiting
e ot for the first OFF
3 i communication Axis in normal
. from the MASTER speed range
PROX . i PROX . -
m m . = FLASHES ON ON
MV2 if no INPUT or OFEF OFF Shows the Encoder Proximity
MOSAC [MOSAC NORMAL OPERATION OUTPUT requested operation OK operation OK NS?DniI—ZIE:‘eO/l connectedand | connected and ON
by the 9 operative operative Axis in stand
configuration still
CIEKKE K] ON
if INPUT or OUTPUT BLINKING
Figure 24 - MV1, MV2 requested by the Axis in
configuration overspeed
Table 48 - Dynamic screen
* NOT PRESENT ON MVO MODULE
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REER

LI, P

MR2 (Figure 25) / MR4 (Figure 26)

LED
MEANING 0OSSD1
BReeR | EReeR reEn
NORMAL OPERATION ON with output  activated
Table 49 - MR2 - Dynamic screen
MR2 MR4
LED
MEANING OSSD1 0OSSD2
GREEN GREEN
1 1 2
O30 O30 NORMAL OPERATION ON with output  activated
Table 50 - MR4 - Dynamic screen
mOSA:C MOSRA:C
gk KKK
Figur e 25 - Figur e 26 -
MR2 MR4
8540780 A 01/02/2019 A Rev. 35
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MODULAR SAFETY INTEGRATED CONTRLLER MOSAIC

MO4LHCSS8 (Figure 27)

LED
ccccoc
MEANING RUN IN FAIL EXT FAIL SEL 0/1 OSSD 1/4 CLEAR1/4 STATUS1/8
GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
[p——— Power on - initial
EREER TEST ON ON ON ON Red ON ON
T W Table 51 - Opening screen
IN EXT
FALE ®
0 1
SEL W | LED
MO4LHCS8
1 2 MEANING RUN IN FAIL EXT FAIL SEL 0/1 OSSD 1/4 CLEAR1/4 STATUS1/8
ossoM W
CEAR 2 GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
3 4
0SsD & - OFF
CLEAR . " if the unit is waiting ON ON
s 2 for the first _ RED waiting for The associated
3 communication with output OFF RESTART SYSTEM STATUS
STATUS . from the MASTER output is active
STATUS
status | FLASHES OFF OFF Shows the
NORMAL OPERATION | if no INPUT or operation operation NODE_SEL0/1
MOSA:C OUTPUT requested OK oK signal table
_ by the configuration FLASHES OFF
GREEN wrong feedback The associated d
ON with output ON external SYSTEM STATUS
SR if INPUT or OUTPUT contactors °“tp“;C'tisveNOT
I requested by the
configuration
Figure 27 -
MOA4LHCSS8 Table 52 - Dynamic screen
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REER

TROUBLESHOOTING

Master M1 (Figure 28)

I
LED
7 MEANING RUN IN FAIL EXT FAIL COM IN1+8 ENA OSsSD1/2 CLEAR1/2 STATUS1/2 REMEDY
EREER GREEN RED RED ORANGE YELLOW BLUE RED/GREEN YELLOW YELLOW
ON RUN :
Internal fault OFF 2or3 OFF OFF OFF OFF Red OFF OFF Return the unit to
IN  EXT flashes ReeRto be repaired
FA";::M E:A w Check the
5 [ ] 4 flashes 0OSsD1/2
M1 (only the LED connections
(e)rier output OFF ﬂasﬁes OFF OFF OFF OFF | corresponding to OFF OFF | If the problem
N L 2 the output in FAIL persists return the
3 4 mode) M1to ReeRto be
repaired
5 6
w Restart the
. d Error in 5 w ﬁ‘yt?]tgmr-oblem
communication OFF OFF OFF OFF OFF OFF OFF OFF > P
with slave flashes persists return the
1 Ml1lto ReeRto be
OSsD E repaired
CLEAR ; “ Slave unit w Restart the system
1 error OFF ON OFF OFF OFF OFF OFF OFF OFF w Check which unit
STATUS is in FAIL mode
6 6
H
mOosA:iC MCM error OFF fashes OFF flashes OFF OFF OFF OFF OFF Replace the MCM
Table 53 - Troubleshooting M1
Figure 28 - M1
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Master M1S (Figure 28)

cccc LED
MEANING RUN IN FAIL EXT FAIL COM IN1+8 ENA OSSD1/4 STATUS1/4 REMEDY
GREEN RED RED ORANGE YELLOW BLUE RED/GREEN/YELLOW YELLOW
Internal fault OFF 2or3 OFF OFF OFF OFF Red OFF Return the unit to
—_— flashes ReeR to be repaired
REER w Check the
ON RUN 0OSSsD1/2
0SSD output 4 4 flashes connections
FA"_';' E=T error P OFF flashes OFF OFF OFF OFF (only the  LED corresponding OFF w If the problem
COM  ENA to the output in FAIL mode) persists return
u u the M1 to ReeR to
M1S be repaired
1 2 w Restart the
IN . system.
S Error in 5 w If the problem
communication OFF flash OFF OFF OFF OFF OFF OFF > P
5 6 with slave ashes persists return
the M1 to ReeR to
7 8 be repaired
1 2 w Restart the
N Slave unit error OFF ON OFF OFF OFF OFF OFF system
R A OFF w Check which unit
1 2 is in FAIL mode
STATUS 6 6
3 4 MCM error OFF flashes OFF flashes OFF OFF OFF OFF Replace the MCM
Overload on o
Red blinking (only LED .
F
MOSsA:C OSSD / OSSD ON OFF ON OFF Inputs ON corresponding to the relative OUTPUT w Verify OSSD
load connected State output) state connections
to 24V P
Short circuit or .
w Verify output
overload ON OFF ON OFF Inputs ON OuTPUT blinking status
detected on State state connections
status output
Figure 29 - M1S
Table 54 - Troubleshooting M1 S
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REER

MIBO2 (Figure 30)

cccc
LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+8 0OSSD1/2 CLEARL1/2 STATUS1/2 REMEDY
GREEN RED RED ORANGE YELLOW RED/GREEN YELLOW YELLOW
2o0r3 w Return the unitto  ReeR
REER Internal fault OFF flashes OFF OFF Red OFF OFF o be repaired
ON  RUN w Firmware version not
A 5 5 5 5 compatible with M1,
;A"_': E=T Compatibility error OFF flashes OFF Dllesnzz flashes flashes flashes returnto ReeR for FW
0 1 upgrade.
SEL = i
T MIROD w Check OSSD1/2
__ MiBoz SIS connections
1 2 OSSD output error OFF i OFF OFF (@7 the LED OFF OFF w If the problem persists,
IN flashes Shows th corresponding to the .
2 Z ows the output in FAIL mode) return the unit to ReeR
ddphySIC?Ih P to be repaired
5 S Error in a reﬁii? the w Restart the system
_ . 5 w If the problem persists,
7 8
communication with OFF flashes OFF OFF OFF OFF OFF return the MI8O?2 to
master ;
ReeR to be repaired
: z Error on other w Restart the system
ossom m OFF ON OFF OFF OFF OFF OFF  Check which unit is in
1 2 slave or M1 FAIL mode
CLEAR
sTaTUS ° Same type of slave 5 5 ® Change the unit's
with same address OFF flash flash OFF OFF OFF OFF address (see NODE
detected ashes ashes SEL)
BRI Node d i R h i ReeR
lode etection OFEF & OFF 3 OFF OFF OFEF OFE w Return t gunlt to ee
circuit error flashes flashes to be repaired
Table 55 - Troubleshooting MI802
Figure 30 -
MI80O2
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MODULAR SAFETY INTEGRATED CONTRLLER MOSAIC

MI8O4 (Figure 31)

LED
O O O O MEANING RUN IN FAIL EXT FAIL SEL IN1+8 OSSD1/4 STATUS1/4 REMEDY
GREEN RED RED ORANGE YELLOW RED/GREEN/YELLOW YELLOW
Internal fault oFf | 203 OFF OFF Red OFF  |©Retum the unitto ReeR
flashes to be repaired
MDD w Firmware version not
REER . 5 5 5 compatible with M1
Compatibility error OFF OFF 5 flashes P .
O flashes flashes flashes return to ReeR for FW
IN  EXT upgrade.
el @ Check OSSD1/2
SEL = ] 4 4 flashes connections
T MIBO4 OSSD output error OFF flashes OFF OFF (only the LED corresponding OFF w If the problem persists,
_ Shows the to the output in FAIL mode) return the unit to ReeR
S & physical to be repaired
address of the
3 4 . . w Restart the system
Error in 5 unit w If the problem persists
5 6 communication with OFF flashes OFF OFF OFF OFF return the MI80O2 to
master .
7 8 ReeR to be repaired
1 2 Error on other  Restart the system
X 1 OFF ON OFF OFF OFF OFF w Check which unit is in
305D, slave or M1 FAIL
‘ % mode
1 2 Same type of slave = 5 w Change the unit's
SIARS 3 1 with same address OFF flashes flashes OFF OFF OFF address (see NODE
detected SED
mMOsSHC Overload on OSSD / Shr‘]"’;iscg‘le nouts Red blinking (only LED OUTPUT
S OSSD load connected ON OFF ON phy P corresponding to the w Verify OSSD connections
address of the State » state
to 24V unit relative output)
Short circuit or Shr? Véiscg}e Inputs OUTPUT w Verify output  status
overload detected on ON OFF ON phy P blinking Itp
address of the State state connections
status output .
unit
Figure 31 - MI8O4 _
Table 56 - Troubleshooting MI8O4
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MI8 (Figure 32)

cccc
—————— LED
MAREER MEANING RUN IN FAIL EXT FAIL SEL IN1+8 REMEDY
ON  RUN GREEN RED RED ORANGE YELLOW
2o0r3 . .
IN  EXT
FAIL ® ) Internal fault OFF flashes OFF OFF w Return the unit  to ReeR to be repaired
0 1
SEL = | o 5 5 w Firmware version not compatible with M1,
MIS Compatibility error OFF flashes OFF flashes return to ReeR for FW upgrade.
Shows the
1 2 Error in communication with 5 physical @ Restart the system .
IN OFF OFF OFF w If the problem persists,  return the unit to ReeR
3 4 master flashes address of .
; to be repaired
the unit
5 6 Error on other w Restart the system
7 5 slave or M1 OFF ol OFF OFF  Check which unit is in FAIL mode
Same type of slave with same 5 5 "
address detected OFF flashes flashes OFF  Change the unit's address (see NODE SEL)
Node detection circuit error OFF B OFF S OFF  Return the unit to ReeR to be repaired
flashes flashes
Table 57 - Troubleshooting MI8
mMOsA:iC

Figure 32 - MI8
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Figure 33 - MI12T8

cccce

MI1 2T8 (Figure 33)

MAREER

ON RUN
N EXT
FALE W
o 1
LW  m
MI12T8
iz
IN
3 4
56
7 8
9 10
"o
MOSA:C

LED
RUN IN FAIL EXT FAIL SEL IN1+12
MEANING REMEDY
GREEN RED RED ORANGE YELLOW
Internal fault OFF 2 or 3 flashes OFF OFF Return the unitto ReeRto be repaired
- 5 5 w Firmware version not compatible with M1,

Compatibility error OFF flashes OFF flashes returnto ReeR for FW upgrade.
Error in communication with 5  Restart the system

OFF OFF Shows the physical OFF w If the problem persists, return the unit to
master flashes p :

address of the unit ReeR to be repaired
Error on other w Restart the system
slave or M1 OFF i OFF OFF  Check which unit is in FAIL mode
Same type of slave with 5 5 "
same address detected OFF flashes flashes OFF w Change the unit's address (see NODE SEL)
Node detection circuit error OFF & OFF & OFF w Return the unitto  ReeRto be repaired
flashes flashes

Table 58 - Troubleshooting MI12T8
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REER

CcCCCC

MREER
ON RUN

IN EXT

FAIL ® |

0 1

SEL W [ ]
MI16

3 2

IN

3 4

o 6

7 8

9 10

1" 12

13 14

15 16
MmMOsA:C

Figure 34 - MI16

MI16 (Figure 34)

LED
MEANING RUN IN FAIL EXT FAIL SEL IN1+16 REMEDY
GREEN RED RED ORANGE YELLOW
Internal fault OFF 2 or 3 flashes OFF OFF w Return the unitto  ReeRto be repaired
- 5 5 w Firmware version not compatible with M1,

Compatibility error OFF flashes OFF flashes returnto ReeR for FW upgrade.

. . . Shows the w Restart the system
Error in communication with OFF 2 OFF physical OFF w If the problem persists, return the unit to
master flashes :

address of the ReeR to be repaired
Error on other unit w Restart the system
slave or M1 OFF O] OFF OFF w Check which unit is in FAIL mode
Same type of slave with same 5 5 "
address detected OFF flashes flashes OFF  Change the unit's address (see NODE SEL)
Node detection circuit error OFF & OFF e OFF w Return the unitto  ReeRto be repaired
flashes flashes

Table 59 - Troubleshooting MI1 6
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REER

MO2 / MO4 (Figur e 35)

English

LED
MEANING RUN IN FAIL EXT FAIL SEL OSSsD1/4 CLEAR1/4 STATUS1/4 REMEDY
CCcCr CooCe GREEN RED RED ORANGE RED/GREEN YELLOW YELLOW
Internal fault OFF 2or3 OFF Red OFF OFF Return the unit to
flashes ReeRto be repaired
w Firmware version
not compatible
REER EREER Compatibility error OFF 5 OFF o 9 9 with M1, return to
ON  RUN ON RUN flashes flashes flashes flashes ReeR for FW
N EXT N EXT upgrade.
FAIL B n FAIL W n
el wE u 4 flashes ® E:ne;gcﬁosns;m/z
MO2 MO4 4 (only the LED o If the problem
OSSD output error OFF OFF corresponding to OFF OFF > P
flashes - persists, return the
102 12 QUIEIET (AL unit to ReeR to be
osso® W mode) :
1 2 repaired
e Shows the w Restart the system
STATUS . o physical w If the problem
Error in communication OFF 2 OFF address of the OFF OFF OFF persists, return  the
’ . a0 with master flashes unit nit t ’R R tob
0OSSD & | | OSSD & - u . 0 ee 0 be
1 2 3 a4 repaired
CLEAR
LA 1 3 Error on other w Restart the system
STAIUS SIS slave or M1 OFF ON OFF OFF OFF OFF w Check which unit is
in FAIL mode
mMOsRA:iC mOosR:C
Same type of slave 5 5 w Change the unit's
with same address OFF flashes flashes OFF OFF OFF address (see
detected NODE SEL)
Power supply missing w Connect 13 and 14
on OSSD 3,4 (MO4 ON OFF ON Rl flashes OUT.'?UT pin to power
flashes condition
only) supply
Figur e 35 - MO2 / MO4 Status output overload OFF OFF o o O CLEAR fashes ® Check STATUS
or short circuit condition connections
Error on node 3 3 w Return the MO2/4
- o OFF OFF OFF OFF OFF to ReeR to be
detection circuit flashes flashes repaired
Table 60 - Troubleshooting MO2/MO4
68 8540780 A 01/02/2019




MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

REER

MORA4 (Figure 36)

cccc =5
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 REMEDY
GREEN RED RED ORANGE RED GREEN YELLOW
4@ REER Internal fault OFF 2/ 3 flashes OFF Rosso OFF w E)eé‘;r?e‘g‘aeir‘ég” o ReeR
ON  RUN w Firmware version not
_— 5 5 5 compatible with M1,
FAIL|: E=T Compatibility error OFF flashes OFF flashes flashes returnto ReeR for FW
0 1 upgrade.
SEL © il
MOR4 a (Orﬁ ﬂ?hS:iSED w If the problem persists,
1 2 Relais output error OFF OFF y 0 OFF return the module to
RELAY 4 flashes corresponding to the ReeR to be repaired
1 2 output in FAIL mode) P
CLEAR
40 H Error in Shows the w Restart the system
RELAY® ™ o 5 physical address w If the problem persists,
3 4 communication with OFF flashes OFF of the unit OFF OFF return the module to
CLEAR master -
ReeR to be repaired
Error on other w Restart the system
OFF ON OFF OFF OFF w Check which unit is in
slave or M1
FAIL mode
Same type of slave "
: 5 5 w Change the unit's
gg{;;ige address OFF flashes flashes OFF OFF address (see NODE SEL)
mOsA:iC
External contactors 4 4 flashes @ Verify connections
feedback error on ON OFF (only the LEDs corresponding to the
flashes . 5,6,7,8.
Category 4 relay outputs in FAIL mode)
Error on node 3  Return the module to
detection circuit OFF 5 iESES OFF flashes OFF OFF ReeR to be repaired
i Table 61 - Troubleshooting MOR4
Figure 36 -
MOR4
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MOR4S8 (Figure 37)

English

LED
N
MEANING RUN IN FAIL EXT FAIL SEL 0/1 RELAY 1/4 CLEAR1/4 STATUS1/8 REMEDY
GREEN RED RED ORANGE RED GREEN YELLOW YELLOW
2/3 w Return the unit to
Internal fault OFF - OFF Rosso OFF ReeRto be repaired
EREER w Firmware version not
ON  RUN - 5 5 5 5 compatible with M1,
Compatibility error OFF flashes OFF flashes flashes flashes returnto ReeR for
IN  EXT

FAIL W [ ] FW upgrade.

SEL g ; 4 flashes w If the problem
TV Tl . 4 (only the LED persists, return the
==MDRASE Relais output error OFF flashes OFF corresponding to the OFF OFF module to ReeR to

RE,_AY‘ ﬁ output in FAIL mode) be repaired
et Shows the w Restart the system
3 4 Error in 5 physical w If the problem
RELAVE & communication with OFF fl OFF address of OFF OFF OFF persists, return the
3 4 ashes .
AR master the unit module to ReeR to
8 be repaired
STATUS
3 Error on other w Restart the system
STATUS OFF ON OFF OFF OFF OFF w Check which unit is in
slave or M1
5 FAIL mode
STATUS
e 7 Same type of slave 5 5 ® Change the unit's
with same address OFF flashes flashes OFF OFF OFF address
detected (see NODE SEL)
MOSsA:C
External contactors . . .
feedback error on ON OFF 4 4 flashes (only the LI_EDs corresponding OFF w Verify connections
C flashes to the outputs in FAIL mode) 5,6,7,8.
ategory 4 relay
Error on node 3 w Return the module to
detection circuit OFF Eikeiies OFF flashes OFF OFF OFF ReeR to be repaired
Short circuit or i
Figure 37 - overload detected OFF OFF ON OFF SN CLEAR flash w Verify output  status
condition condition connections
MOR4S8 on status output

Table 62 - Troubleshooting MOR4 S8
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mosA:C

22229

Figure 38 8 MOS8

MOS8 (Figure 38)

LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8 REMEDY
GREEN RED RED ORANGE YELLOW
Internal fault OFF 2/ 3 flashes OFF OFF @ Return the unitto ReeR
to be repaired
w Firmware version not
- 5 5 compatible with M1,
Compatibility error OFF flashes OFF flashes returnto ReeR for FW
upgrade.
w Restart the system
Error in communication 5 Shows the physical w If the problem persists,
with master OFF flashes OFF address of the unit OFF return the module to
ReeR to be repaired
Error on other w Restart the system
OFF ON OFF OFF w Check which unit is in
slave or M1
FAIL mode
Same type of slave with 5 5 @ Change the unit's
same address detected OFF flashes flashes OFF address
(see NODE SEL)
Error on node detection 3 w Return the module to
circuit OFF SHESTES OFF flashes OFF ReeR to be repaired
Short circuit or overload .
detected on status 1 - 8 OFF OFF ON OFF flash w Verify output status 1 -
8 connections
output
Power supply missing OFF OFF ON OFF ﬂash w Connect 5 pin to power
on status 1 - 8 output alternatively supply

Table 63 - Troubleshooting MO S8
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MOS16 (Figure 39)

LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 STATUS1/8 STATUS9/16 REMEDY
GREEN RED RED ORANGE YELLOW YELLOW
Internal fault OFF 2/3 flashes OFF OFF OFF w t%e;‘ér?er;r‘ég” to ReeR
w Firmware version not
- 5 5 5 compatible with M1,
Compatibility error OFF flashes OFF flashes flashes return to ReeR for FW
upgrade.
E . icati 5 Shows the w :?fﬁtart tT)? system_ ¢
rror in communication OFF OFE physical address OFE OFE w e problem persists,
with master flashes of the unit return the module to
ReeR to be repaired
Error on other w Restart the system
OFF ON OFF OFF OFF w Check which unit is in
5 slave or M1 FAIL
= mode
7 .
[ | . w Change the unit's
z ?:r;n: tzggrgfsilsge\g’tgz OFF flasf]es flasﬁes OFF OFF ?sds;elle)DE SEL)
1.‘1
Error on node detection 3  Return the module to
13
o circuit OFF SHERIS OFF flashes OFF OFF ReeR to be repaired
15
15 ..
Short circuit or overload .
detected on status 1 - 8 OFF OFF ON OFF flash OFF @ verlly oulputstatus 1 -8
mOsA output
Short circuit or overload .
detected on status 9 - 16 OFF OFF ON OFF OFF flash w g?;gyfourtggztsi;tgs
output
o 7 7 A Power supply missing on flash w Connect 5 pin to power
9 ‘9 9 9 status 1 - 8 output OFF OFF o OFF alternatively OFF supply
Figure 39 & Power supply missing on OFF OFF ON OFF OFF | flas_h | w Connlect 6 pin to power
MOS16 status 9 - 16 output alternatively supply

Table 64 - Troubleshooting MOS16
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cccCceCc cccce
HEReEeR | HREER
ON  RUN ON RUN
IN EXT IN EXT
FAIL W n FAIL B |}
0 1 0 1
SEL o SEL W |
MV1
ENC
2
ENC ENC
1 1
i 2
PROX PROX
1 2 1 v
SH SH
MV2
MOSA:C  |MOSsAC

MVO, MV1, MV2 (Figure 40)

Figure 40 -

2222

MV1, MV2

LED
MEANING RUN IN FAIL EXT FAIL SEL ENC* PROX SH REMEDY
GREEN RED RED ORANGE YELLOW YELLOW YELLOW
Internal fault OFF 2 or3 OFF OFF OFF OFF @ Return the unit to
flashes Shows the ReeRto be repaired
pf;)(/jsical w Firmware version not
. 5 aadress 5 5 5 compatible with M1,
Compatibility error OFF flashes OFF of the unit flashes flashes flashes returnto ReeR for FW
upgrade.
3 w Change the encoder
Err:g?der INTERNAL OFF flashes OFF ﬂasﬁes OFF OFF w Return the unit to
ReeRto be repaired
- w Change the proximity
Proximity 3 3 .
INTERNAL error flashes OFF flashes @ Return the unit t(.J
ReeRto be repaired
Error on node 3 3  Return the unit to
detection circuit OFF flashes OFF flashes OFF OFF OFF ReeRto be repaired
Same type of slave 5 5 w Change the unit's
with same address OFF flashes flashes OFF OFF OFF address
detected (see NODE SEL)
Encoder not 3 3 N ::/c?r:lrfl)(/estri]cfr? (;ird power
connected but
OFF OFF flashes flashes OFF OFF supply
requested from the . i Verify i f
configuration W ‘ern‘y input frequency
(in range)
Proximity not 3 3 w Verify proximity
connected but OFF OFF flashes OFF flashes OFEF connection
requested from the o o w Verify input frequency
configuration (in range)
Table 65 - Troubleshooting MV1/MV2

NOT PRESENT ON MVO MODULE

*»*  WITH FAULT OF A SINGLECHANNEL, THE SIGNAL IS PRESENTEDN TWO TEMPORAL WINDOWS

IN THE FIRSTIS SHOWED TE FAULTIN THE SECONDIS SHOWED THE CORRECTHANNEL.
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MO4LHCSS8 (Figure 41)

LED
MEANING RUN IN FAIL EXT FAIL SEL 0/1 OSSD 1/4 CLEAR1/4 STATUS1/8 REMEDY
GREEN RED RED ORANGE RED \ GREEN YELLOW YELLOW
O O O O Internal fault OFF 2/3 OFF Rosso OFF @ Retumn the_ unit to ReeR
flashes to be repaired
w Firmware version not
o 5 5 5 5 compatible with M1,
— Compatibility error OFF flashes OFF flashes flashes flashes return to ReeR  for FW
EREER upgrade.
ON RUN
4 (or?l fI:ﬁs:eLsED w If the problem persists,
FA,L".q B.(T OSSD output error OFF OFF y OFF OFF return the module to
flashes corresponding to the ReeR 1o be repaired
seu.g ; output in FAIL mode) P
__MOA4LHCS8 ) w Restart the system
1 2 Errorin =~ 5 w If the problem persists
0SSD M o communication OFF e OFF OFF OFF OFF h dul ’
: 5 with master ashes return the module to
CLEAR Shows the ReeR to be repaired
3 4 physical
ossp@ & w Restart the system
e . Sror on other OFF ON OFF adlfress. of OFF OFF OFF @ Check which unit is in
: the unit FAIL mode
STATUS -
3 Same type of slave 5 5 w Change the unit's
STATUS E with same address OFF flashes flashes OFF OFF OFF address
STATUS detected (see NODE SEL)
7
STATUS Short circuit or i
overload detected ON OFF ON Nedtinetl SLEAR flash @ verlly output status
MOsA:C on status output
OSSD overload or Blinking (only LED OUTPUT
load connected to ON OFF ON corresponding to the OFF condition w Verify OSSD connections
24VDC relative output)
Power supply
missing on ON OFF ON Oli(?gﬁr/]aﬁsml oli(?Db?iﬁj]SD‘l C%g;g:n-r w Connect pin 14 to 24VDC
_ 0SSD3- 0SSD4 9 9
Figure 41 -
MO4LHCSS Error on node 3 w Return the module to
detection circuit OFF 8 flashes Cbh flashes Sl Sl Sl ReeR to be repaired

Table 66 - Troubleshooting MO4LHCS8
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MOSAIC SAFETY DESIGNER SOFTWARE

The "MOSAIC SAFETY DESIGNER" application software can be used to configure a logic
diagram of the connections between the MOSAIC (Master + expansions) and the
components of the system being developed.

The MOSAIC and its SLAVE units will thus monitor and control the connecte d safety
components .

The MSD uses a versatile graphic interface to establish the connections between the various
components, as described below

Installing the  software

PC HARDWARE requirements

w RAM: 256 MB
(adequate to run  Windows XP SP3 + Framework 4.0)

w Hard disk: > 500Mbyte of free space
w USB connector: 1.1 , 2.0 or 3.0
w CD- ROM drive

PC SOFTWARE requirements

w Windows XP with Service Pack 3 installed (or higher OS).
w Microsoft Framework 4.0 (or higher) must be installed on the PC

How to install MSD

w Insert the installation CD;
w Wait for the auto -run installer to request the SW setup program;
w Otherwise, runthe “SetupDesigner.exe” file located on the root of the installation CD.

pod

C  When the installation procedure is complete a window is displayed asking you to close
the setup program.

English
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Once the MSD has been correctly installed it creates an icon on the desktop

To launch the program: double - click on this icon. =>

The opening screen shown below s displayed :

T/ Mosaic Safety Designer

tion

=1
File Project Edit Commus Simulation Options ?
‘HREER i HE=aNE? /90X BQAO" X H® 5|0 _ MmMOsA;iC
Dtems | () Property
(%) Input

(¥) Speed Control

() Output

() Logic

(%) Memories
(+) Safety Guard Lock
(¥) Counters
(¥) Timers
(+) Muting

(+) Miscellaneous

(® configuration

[(~) Visual Configuration|

Mosaic: Not present State: Unconnected  Ver: 1.6.0

Figur e 42

You are now ready to create your project.
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Standard tool bar
The standard tool bar is shown in Figure 43. The meanings of the icons are listed below:

R el? HEma WE 7/ o~ SQEQO\EBA0wmIXE® 7 O
Figure 43

1-> CREATE A NEW PROJECT
2-> ¥ CHANGE CONFIGURA TION (composition of different modules)
3-> & CHANGE USER PARAMETERS (name, company, etc)

4 -> = SAVE THE ACTUAL PROJECT

7 LOAD AN EXISTING PROJECT (FROM THE PC)
6 -> =) PRINT THE PROJECT SCHEMATIC
7-> %  PRINT PREVIEW

8-> = PRINTING AREA

9-> B SNAP TO GRID

10 -> || RESOURCES ALLOCATION
J
11 -> *  PRINT THE PROJECT REPORT
12 -> ° UNDO (CANCEL THE LAST COMMAND)
13 -> “® REDO (RESTORE THE LAST CANCELLATION )
14 - > VALIDATE THE PROJECT
>
15 - > CONNECT TO MOSAIC
16 -> ' SEND PROJECT TO MOSAIC
17 - > © DISCONNECT FROM MOSAIC
18-> X DOWNLOAD AN EXISTING PROJECT (FROM MOSAIC)
A
19 -> “ MONITOR (Real time I/O status - graphic )
20 -> % MONITOR (Real time I/O status - textual )
21 -> ) pownLoAD LOG FILE
22 - > SHOW SYSTEM CONFIGURATION
23 - > DOWNLOAD ERRORS LOG

24 -> DELETE ERRORS LOG

25 -> SCHEMATIC SIMULATION

26 -> GRAPHIC SIMULATION

27 -> CHANGE PASSWORD

28 -> HELP ON- LINE

LeN® X

English

29 -> PASSWORD RECOVERY
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Textual tool bar

Optionally the textual tool bar shown below is also available (drop down) .

File Project Edit Communication Simulation Options 7

REER R 63 |G == XEO Z|eralvaeEoi BAN" I X BE® 2| 0.
Figure 44

Create a new project (configure the MOSAIC system)

Selecticon CREATE(Figure 43) from the standard tool bar to start a new project. The user
authentication window is displayed (  Figur e 45).

HREER 2 68 HE3 /v 9 €@ =A%
o) Teem M| InfoUserWindow @@

v Input

Company Your Company

v  Output
User Your Name

Comments : Proi
i Project Name Project Name

Ok | | Cancel

Figur e 45
Next the MSD displays a window showing the M1 S only. It is possible to select the M1
module acting on the  drop - down menu under the master module choosing the fw version.
For M1itis <5.0,for M1S itis =5.0.

You may add the various units needed to create your system, using the drop - down
menus at the top of the screen (select slave) and at the bottom to select the relative node

(0= 3).

The insertion order of modules is not important . Also the ph ysical position of the

modules must not be the same of the msd configuaration menu. For exam ple, you can
physically put the slave modules to the left of the master module.

For some slave modules, it is also necessary to choose the type (MVX, MBx) by means of

a second drop - down menu located below the node selection menu.
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SELECT SLAVE (to add to your configuration )

Il Configuration
M1S Mi16 v M v i U — = il
00 e /- \
MIZ02
Mo2
BReeR BReeR BReeR MIt6
i .\ % N ,3 Mi8
25 <51 -t 3 17 RS
mis e o Mi12T8
. = V2
“ie v o MV
Firmw.are E'% . = ' » ::;L
version: -4 ¥ v . -t MOR4S8
M1S = 5.0 52 . - O
M1< 5.0 mosFC mossic mossic NODE SELECTION
: /(from 0 to3)
\ M;:/ Necessary for
e hitlend ~_| MaeT3 MTBF and SIL

Node O v | Node 0 v | Node 0 v

Allocated Inputs: 40 NES)

Module type selection Usable inputs: 34 DHNIDe LT
(MV and MB) Outputs: 8 ok ber of MCT2
Status: 8
[] Updating from MCM Disabled
. Select to disable MCM
Figure 46 operations
EDIT CONFIGURATION (composition of the various modules)
The change of the system composition is obtained withtheicon | L8
The configuration window is showed again ( Figure 43).
Change user parameters
The change of user parameters is obtained with the icon 3 .
The dialog user identification request appears ( Figure 47). To accomplish this operation is
not necessary to Log out from Mosaic. Generally it serves when the-user must create a

new project (even usi ng a previously created).

] Mosaic Safety Designer: Project

File Project Edit Communication Simulation Options 7

QREER @‘-? HE=@=TH /e 5 &0

() ttems Tl Project information
@ Input
Company Your company
@ Speed Control
User Your name
Output
o
Comments
@ | Ok | | Cancel |
Figure 47
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OBJECTS OPERATOR- CONFIGURATION tool bars

Four large tool windows are displayed to the left and right of the main window
(shown in Figure 48):

) Mosaic Safety Designer: Project name E@

File Project Edit Communication Simulation Options ?

‘HAREER GRA HEGmaTHEY o2/ 90\ BAODTIX EE @ | Your company - _ MOsA:C
Bnems @ Property

1| ) tnput .

(¥) Speed Contral
é (*) Output

E @ Comments

1] —

: @Dperalor

Her

1 ogic

o

E @Memories

o
o

2 q b @Safety Guard Lock
:

b @Counlers

o

o

a @Timers B

o .

o . .

1 @Mutlng = 4

.

o
o . =
o @ Miscellaneous »
o »
m
hEsEsEEEEsEEEEEEEEEEy
. .
r .
r . .
NS ut - 4 ... "
r .
o LG 6lnp "
. .
r 2 & o =
r —~ . -
. b -
]

H .
Reset Zoom 100 % Mosaic: Not present State: Unconnected  Ver.: 1.6.0

Figur e 48
1> OBJECT TOOL WINDOW

This contains the various function blocks that will make up your project; these
blocks are divided into 4 different types:

- Inputs

Speed Monitoring
Outputs
Comments

2 > OPERATOR TOOL WINDOW

This contains the various function blocks for connecting the objects in point 1
these blocks are divided into 6 different types:

- Logic

- Memories

- Safety Guard Lock
- Counters

- Timers

- Muting

- Miscellaneous
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3 > CONFIGURATION TOOL WINDOW
This contains the description of your Mosaic composition.

4 > CONFIGURATION TOOL WINDOW (view)
This contains the graphic representation of your Mosaic composition.

In this window it is possible to navigate through the 1/Os of each module by acting with
the right mouse button on the module to be analyzed.

Creating the diagram

Once you have selected your system composition, you are ready to configure the project.
The logic diagram is created using a DRAG&DROP function:

w Select the objects as required from the windows described previously (each single object
is described in detail in the following sections) and drag it into the design area.

w Now when you select the object the PROPERTIESwindow is enabled, where you must fi I
in the fields as required.

w When you need to set a specific numerical value with a slide (eg filter) use the left and
right arrows on your keyboard or click the sides of the slider of the slide.

w Connect the objects by moving the mouse over the required p in and then dragging it
onto the pin to be connected.

w If the scheme requires the PAN function (moving working area in the window), select the
object to move and use the arrow keys on your keyboard.

w If the scheme is very complicated and requires a connectio n between two elements very
far, use the "Interpage" component. The element "Interpage out" must have a name
which, invoked by the corresponding "Interpage in" , allows the desired link.

nteroage

S e oricionarme (scheme
&) side SX)

@ Property @ Property
Interpage Ot eln

(scheme
side SX) @

w When you need to duplicate an object, select it and press CTRL+C / CTRL+V keys on
your keyboard .
w When you need to delete an object or a link, select it and press DEL key on your keyboard.

Use of mouse right button

ON BLOCK INPUT / OUTPUT

Copy / Paste

Delete

Delete all the assigned pins

Alignment with other functional blocks (multiple selection)
On- line Help

Monitor Mode: Show / Hide Properties window

The block Status: pin input enable / disable logical negation

E R
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ON BLOCK OPERATORS

1 Copy/ Paste

1 Delete

1 Alignment with other functional b locks (multiple selection)
1 On-line Help

1 On input pin: activate / deactivate logical negation

1 Monitor Mode: Show / Hide Properties window

ON TERMINALS

1 Alignment with other blocks
ON CONNECTION (WIRES)

71 Delete
1 Display full path of the connection (network)

¥ Mosaic Safety Designer: Project (=]

File Project Edit Communication Simulation Options 7?7
1
=
PN

QREER 68 HEma=m TET o SEQ\BAO +X E® @ Your company - Name _
@Items : @Property

= [E-caTE
@Inpul H N

T 1Pe

4 Solid State Device Double NC
st OBJECT £ 0 Manust Rese

FUE-Gats 5

Ttsmpascs’ L] PROPERTIES—

if Lock Feedoack I WINDOW _—
W Network_In E )
® 1iod-sel [@ wﬁ'““ § et

& Photoce
& E-Stop = g In
@ Operator E_, -o—;:l;—

=
.
3
s o
@ Logi = 0t L vaagas
@ Memories \
@ Safety Guard Lock

Connection

(%) Counters start point

i DESIGN

@ Muting

- AREA

@ Configuration

Reset Zoom 100 % Mosaic: Not present State: Unconnected  Ver: 1.6.0

Figur e 49
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Example of a project

Figure 50 shows an example of a project  in which the M1 S unit only is connected to two
safety blocks (E - GATE and E- STOP).

The M1 Sinputs (1,2,3) for connecting the contacts of the safety components are shown on
the left, in yellow. The MOSAIC outputs (from 1 to 2) are activated according to the
conditions defined in E - GATE and E- STOP (see the E-GATE - E-STOP sections).

By clicking on a block to select it, you enable the PROPERTIES WINDOW on the right, which

you can use to configure the block activ ation and test parameters (see the
E-GATE - E-STOP sections).

i} Mosaic Safety Designer: Project

EEE

File Project Edit Communication Simulation Options 7

EREER dl HEmaeTHE / e~ S €0 \EBA0O I X EE @ |Your company - Name _ MOsA:iC
CI==

@ Property
2

@ Speed Control

@ Output
405D
& Single 055D
4 Status
Input 1 (M15) [0)/P17 = 1
= Relg) -
— ] Input 2 (M15) [0]/P18 R
@ Operator Cutgut 1 W
@ Logic
@ Memories
@ Safety Guard Lock
@ Counters
Input 2 (M15) [0)/P19 Pt o
@ Timers L
@ Configuration

ter 8 input - 4 o,
on 16 Input
ion 1 encade. (») Visual Configuration
MIEO4 Expansion 8 input - o e s

by =B o

Reset Zoom 100 %

Mosaic: Not present  State: Unconnected  Ver.: 1.6.0

Figur e 50

At the end of the project design stage (or at intermediate steps) you can save the current
configuration using  the icon SAVE on the standard tool bar.

Project validation

pod

C  Now the finished project must be verified. Execute the VALIDATE command ( Icon
on the standard toolbar ).

If the validation is successful, a sequential number is assigned to the input and output of
the project. Then, this number is also listed in the REPOR and in the MONITOR of MSD.

Only if the validation is successful we will proceed to send the configuration.

+ The validation function only verifies the consistency of programming with respect to
the characteristics of the MOSAIC system. It does not guarantee that the device has
been programmed to meet all the safety requirements for the application.

English
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Resources Allocation

To activate the RESOURCES ALLOCATION function use the icon

Executing this command, all the used elements among Inputs, Outputs

input and Probe are visible, see the example in figure.

=)

, Status, Fieldbus

AMC2337: Resources allocation U ¢ = = &

Required Modules Input Outputs

M1 6151413121110 9 8 7 6 5 4 3 2 1 4 32 1

T ; MMM~ M1 ] M1

s B VVVVVVMVVVYVYVVVVY MI16 Node 0 v vl [] ¥/ MOR4S8 Node 0

MI16 Node 2 VIV VIV VIV VYV v v MI16 Node 1 v ¥ ¥ ¥ MOR4SE Node 1

MI16 Node 3 vl vl lv] v vl MI16 Node2 vl ¥l ¥ MOR4S8 Node 2

e VVVVVVV VWYYV VYV MI16 Node 3 oooo

MI8 Node 1 v vl v MI8 Node 0 oooo

MVD Node 0 v Vvl v Vv MI8 Node 1 oooo

MOR4S8 Node 0 M MVONodeO gooo

MORA4SS Node 1 OoooooooOooOooooEOE oooo

MOR4SE Node 2 O0oo0ooooooooooooo oooo

MBEP oooooooooooooooO oooo
OooooooooooooooQO oooo
oooooooooooooomEO: oooo
OooooooooooooooQO oooo
OooooOoooooOooooo@oO oooo

Report Status FieldBus Input

Allocated Inputs: 96 1615141312111098765432:\ 7 65 43210

Allocated Outputs: 14 vl M M1 0 OOl

Allocated Status: 26 v | ¥ MOR4S8 Node 0 100000000

Il | FieldBus Input 0 (] ¥l MOR4SB Node 1 200000000

FieldBus Probe: 0 v v vl vl MOR4SS Node 2 s OOoOoooooo
Oo00oOoooooooooooo
Ooo0oOoooooooooooo FieldBus Probe
o o 76543210
OoooooooooOoooOoOoGos 0 |
Oo0oo0oo0oooooboooooon 1
OoooOooooDoooOoOoO=EMos pa i i N i s i e
OooooooDoooooO=EOos ioOooooooo
Ooo0ooooooooooooo
Oooooooooooooooono
O0oo0oOoOoooooooooooa
Oooooooooooooooo oK

Figure 51
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REER

Project report

-~

J
Print of the System composition with properties of each block. (lcon 2 on the

standard toolbar).

MOSH:EC

MOdular SAfety Integrated Controller

Project Name: Projekt
User: Name

Company: Azienda

Date: 18/12/2018 18:10:54
Schematic CRC: D90%H <«

Mosaic: Configuration

Module M1S (Configured Firmware version: FW >= 5.0
Module MI16 Node 2 (Minimum Required Firmware version:
Module MI804 Node 0 (Minimum Required Firmware version:
Updating from MCM Disabled: False

Project Report generated by Mosaic Safety Designer Ver.: 1.6.1.2

- Schematic CRC

Cycle Time (ms) = 3,951

" Mosaic: Safety Information
PFHd (according to IEC 61508): 3,15E-008 (1/h)
MTTFd (according to EN ISO 13849-1): 68 years
._DCavg (according to EN ISO 13849-1): 99.00 %

Attention!

to 100 years if over.

Resources used

Attention!

INPUT: 16% (5/32)
Function Blocks: 3

Total number blocks: 1% (1/128)

0SsSD: 38% (3/8)
STATUS: 25% (2/8)

Input3 (M1S) E-Stop: Error enabled, but no Output Test configured
Input4 (M1S) Enable: Error enabled, but no Output Test configured

Electrical diagram

E-Gate

Function Block 1

Filter (ms): 3

Double NC

Reset Type: Automatic
StartUp Test: False
Connections:

Inl: M1S INPUT1/Terminall?
In2: M1S INPUT2/Terminall8

E-Stop

Function Block 2

Filter (ms): 3

Single

Reset Type: Automatic
StartUp Test: False
Connections:

Inl: M1S INPUT3/Terminall9

Enable

Function Block 3
Filter (ms): 3

Single

Reset Type: Monitored
StartUp Test: True
Connections:

Figur e 52

Page 1 of 2

(AREER

Via Carcano, 32
10153 Torino ltalia
http://www.reer.it

Cycle time

‘ Safety level information

This definition of PL and of the other related parameters as set forth in EN ISO 13849-1 only refers to the
functions implemented in the Mosaic system by the MSD configuration software, assuming configuration has been
performed correctly. The actual PL of the entire application and the relative parameters must consider data for all
the devices connected to the Mosaic system within the scope of the application. This task and any other aspect of
system configuration are the exclusive responsibility of the user/installer.

The final MTTFd value, taking in account data for all the devices connected to the system, must always be saturated

| Used
resources

English
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Inl: M1S INPUT4/Terminal20
Reset: M1S INPUTS5/Terminal2l EE

Not (Opl)

OUTPUT1: Single 0SSD
Output Type = Single
Reset Type: Automatic
Response time: 17,914 ms
Dependence on inputs:
Function Block 1
Connections:

M1S 0SSD1 Terminals

OUTPUT2: Single OSSD

Output Type = Single

Reset Type: Automatic
Response time: 17,914 ms <« - 0OSSDs response time
Dependence on inputs: )

Function Block 3

Connections:

M1S 0SSD2 Terminalé

OUTPUT3: Single 0SSD

Output Type = Single

Reset Type: Automatic

Response time: 17,914 ms <«
Dependence on inputs:

Function Block 2

Connections:

M1S 0SSD3 Terminal9

Statusl
Connections:
M1S Terminal?

Status2
Connections:
MIB0O4 - 0 Terminal?

Signature
Page 2 of 2
Figur e 53
+ This definition of PL and of the other related parameters as set fo rth in ISO 13849 -1

only refers to the functions implemented in the Mosaic system by the MSD
configuration software,  assuming configuration has been performed correctly.

+ The actual PL of the entire application and the relative parameters must consider data
for all the devices connected to the Mosaic system within the scope of the application.

+ This must only be performed by the user/installer.
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Connect to Mosaic

After connecting M1 or M1S to the PC via CSU cable (USB) use the icon > for the
connection.

A window appearstorequest the password. Enter the password (see" Password protection ).

~

C If a remote connection (via internet) is needed M1 can connect to the appropriate
devices through its USB port.

C Inthis case (ONLY WITH FW > 3.0.1) select "Remote connection ".

“» Enter Password @

Select here if the

connection is from a PC

not directly connected to ~~__|
Mosaic via USB (remote
connection)

Password:
‘ ™ Levell
o Level?
[ Remote connection (only with P\ >= 3.01)

OK | Cancel ‘

Figure 54

Sending the configuration to the MOSAIC

To send the saved configuration from a PC to M1 or M1S use the icon & on the standard
toolbar and wait the execution. M1/M1S will save the project inits internal memory and  (if
present) in MCM memory . (Password Required: level 2).

é This function is possible only after project validation with OK result .

Download a configuration file (project) from Mosaic

To down load a project from MOSAIC M1 or M1S to MSD use the icon \' on the Standard
toolbar .

MSD will display the project residing in M1 or M1S. (Level 1 password is enough ).

é If the project must be used on other mosaic system verify the modules effectively
. connected (ref. "System composition” on page 88).

C Thenperforma "Project Validation" (page 83) and a "System Test" (page 92).

Configuration LOG

é Within the configuration file (p  roject), are included the  creation date and CRC

(4 - digit hexadecimal identification) of a project that are stored in M1 or M1S.
C I M1Sis used, it is also indicated whether the schematic was loaded via MSD or via
MCM memory

é This logbook can record up to 5 consecutive events, after which these are overwritten,
starting from the least recent event

The log file can be visualized using the icon W in the standard tool bar .
(Password Required: level 1).
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[] Log File [
Date CRC Source
07/02/2018 BEEBEH Mosaic Safety Designer
07/02/2018 EFCCH Mosaic Safety Designer
06/28/2018 CB37H Mosaic Safety Designer
D6/28/2008 5ZBCH Mosaic Safety Designer
De/22/20N8 DEDEH Mosaic Safety Designer
Exit
Figure 55

System composition

The check of the actual composition of the MOSAIC system is obtained using the icon

= (Password Required: level 1). A pop-up window will appear with:
- Connected modules;
- Firmware version of each module;
- Node number (physical address) of each module.

I System &J )

: Installed Firmware y
Recognized Modules S Notes Function

1.0 MCM Present FW 1.0 | Reading from MCM enabled

Module MI12T8 Node: 0 | 0.0
FieldBus 0.3 Module CANOPEN

Figur e 56

If the modules found are not correct the following window will appeatr;
e.g. MI12T8 node number not correct (displayed in red color text).

7 5
~ System Lﬁ
Recognized Modules \I:\:'lsa'gid Hinas Notes Function Required Modules mﬁ:;z s:rq;:gr:d
1.0 ‘MCM Present FW 1.0 | Reading from MCM enabled | Module M1
Module MI12T8 Node: 2 | 0.0 | Module MI12T8 Node: 0 0.0
FieldBus 0.3 Module CANOPEN
Exit Scanning
Figur e 57

Disconnecting System

To disconnect the PC from M1 /M1S use the icon @ ; when the system is dis connected it
is resetted and it starts with the sent project.

é If the systemis not composed of all modules provided by the configuration, after the
disconnect ion M1/M1S indicates the incongruity and does not starts.
(See SIGNALS.
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MONITOR (I/O status in real time - textual )

To activate the MONITOR function use the icon S . (Password Required: level 1).
A pop - up window will appear with  (all in real time) :

- input ’s state (when the object has two or more input connections to Mosaic, the
MONITOR will show as active only the first), see the example in figure;

Input ’s/Out_test Diagnostics;

OSSD's State;

OSSD's Diagnostics;

Signaling OUTPUT ’s state;

Menitor
Module block | Motes | INPUT | State | Input diagnostic Module | OS5D State 0550 diagnostic | Module | Status | State Diag Status
M15 1 Enable | IN1 OFF M15 0851 QFF X
M15 2 Enable | IN2 OFF M15 05502 QOFF X
M15 3 Enable | IN3 QOFF M15 05503 QOFF X
M15 4 Enable | IN4 OFF M15 05504 QOFF X
M15 5 Enable | IN5 OFF MI304-0 OS5D5 QOFF X
M15 6 Enable | ING OFF MI304-0 OS55D6 QaFF X
M15 T Enable | INT OFF MIZ04-0 OS5D7T QOFF X
M15 8 Enable | INS OFF MIS04-0 OS55D8 QOFF X
X
X
X
X N
X
X
X
X
L
Exit

Figure 58 - textual monitor

MONITOR (I/O status in real time - textual - graphic)

To activate /deactivate the monitor use the icon 8. (Password Required: level 1).
The color of links (Figure 33) allows you to view the diagnostics (inreal time) with:
RED = OFF

GREEN=ON

DASHED ORANGE = Connection Error
DASHED RED = Pending enable (for example RESTART

C Placing the mouse pointer over the link, you can display the diagnostics.

PARTICULAR CASES

é NETWORK OPERATOR, signals NETWORK IN, OUT:
RED CONTINUOUS LINE = STOP
GREEN CONTINUOUS LINE = RUN
ORANGE CONTINUQOUS LINE =START

é SERIAL OUTPUT OPERATOR:
BLACK CONTINUOUS LINE = data in transmission

English
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The schematic can’t be changed during the monitor. It is possible to display the
parameters of a compone nt by clicking on it with the rig ht mouse button, choosing
"Show/ Hide Properties" .

il Mosaic Safety Designer: Project (==)=]

BEBREER s HE =T E 7 rs /9@ A\HAN® ¥ XBE® 5| @ [Reer5pA - Nome mOsA:iC

Gbn ENABLE

Input 1 (M15) [0]/P17 Wf-eenenersrssmsens

Input 2 (M15) [0]/P18 Bl---------eomeesmnsenaed
Input 3 (M15) [0)/P19
m S
Reset 7oom 1009, Maosaic: Present State: Monitor Connection  Ver.: 1.6.0

Figure 59 - graphic al monitor

Password protection

The MSD requests a password in order to upload and save the project.

C

The password entered as default must be modified to avoid manipulation (level 2
password) or so that the configuration loaded on Mosaic (level 1 password) is not
visible.

Level 1 password

All operators using the M1 /M1S system must have a Level 1 PASSWORD.

This password allow s only to view the configuration and error  LOGs, composition of the
system and MONITOR in real time  and upload operations

For the first time the password is " (ENTER key).

Designers who know the level 2 password can enter a new level 1 password
(alphanumerical, max 8 characters).

C

Operators who know this password are enabled to upload (from M1 /M1S to PC),
modify or save the project.
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Level 2 password

Designers authorised to work on the creation of the project must know a Level 2
PASSWORD. The first time the system is initialised the operator must use the password
"SAFEPASS (all capital letters)

Designers who know the level 2 password can enter a new level 2 password
(alphanumerical, max 8 characters).

With the Level 2 password, the designers auth orized has availabele all the functions of Level
plus the ability to downoad the project from PC to Mosaic and change the passwords

é This password enables the project to be uploaded (from PCto M1), modified and

. saved. In other words, it allows total contro | of the PC => MOSAIC system.

C  When a new project is UPLOADED the level 2 password could be changed .

é Should you forget either of these passwords, please contact ReeR which will provide
an unlock file (when the unlock file is saved in the right directory the icon < will
appear on the toolbar). When the icon is activated, the password level 1 and level 2
are restored to their original values. This password is only giv en to the designer and

can only be used once.

Password Change

b
To activate the PASSWORD Change use icon 73 , after connecting with Level 2 Password.

A window appears (Figur e 60) allowing the choice of the new password; insert the old and
new passwords in the appropriate fields (max 8 characters). Click OK.

At the end of the operation disconnect to restart the system
If MCM is present the new password is also saved in it.

"+7. Change Password @
Old Password
EEREERRE " Levell Password
Mew Password {* Level? Password

’ﬁ

Insert the new password again

—
[ ok | Cancel

Figur e 60
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TESTING the system

MODULAR SAFETY INTEGRATED CONTROLLER MOSAIC

+ After validating and  uploading the project to the M1 /M1S and connecting all the safety
devices, you must test the system to verify its correct operation

This is done by forcing a change of status for each safety device connected to the MOSAIC
to check that the status of the outputs actually changes.

The follo wing example is helpful for understanding the TEST procedure

' Mosaic Safety Designer: Project

|| File Project Edit Communication Simulation Options 7

EREER o # d—-" = WEL o SEO \ 31-‘;} O X E® 7 0 ReeR S.p.A. - Name

-~ | Items

| Input

o ESPE

& Solid State Device
By Two-Hand
FYE-Gate
FUsing

|= Lock Fes

n

Input 1 (M15) [0}/P17 B———
Input 2 (M15) [0J/P18 —

wr Metwork_In
® 1od-Cel

-

# | Operator

| Logic

21 Or
Figur e 61

(t1) In the normal operating condition (E- GATE closed) Inputl is closed, Input2 is
open and the output of the E - GATE block is set to high logic level; in this mode

the safety outputs (OSSD1/2) are active and the power supply to the relative
terminals is 24VDC.

(t2) When the E- GATE is physically opened, the condition of the inputs and thus of
the outputs of the E - GATE block will change: (OUT= 0VDC --- >24VDC); the
condition of the OSSD1 - OSSD2 safety outputs will change from 24VDC to
OVDC. If this change is detected the mobile E - GATE is connected corre ctly.

Inl 24vdc ! Ovdc
In2 Ovdc | 24vdc
ouT 24vdc !

0OSSD1 24vdc 1 Ovdc

+ For the correct installation of each external sensor/component refer to their
installation manual.

+ This test must be performed for each safety component in the project
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OBJECT FUNCTION BLOCKS

OUTPUT OBJECTS
OSSD (safety outputs)
OSSD safety outputs which use semiconductor (O property
technology do not require maintenance, Outputl and [ Menual Reset
Output2 supply 24Vdc if the In is 1 (TRUE) and vice
versa 0Vdc if the In is 0 (FALSE). 7] Enaie tatus
. ( ) . T Extema K time maonitoring
é Each pair of OSSD outputs has a relative - s K deay (s
RESTART_FBK input. This input must By
always be connected as indicated in the e

RESTART_FBK paragraph.

Parameters

Manual Reset: If selected this enables the request to reset each time the input signal falls. Otherwise,
output enabling directly follows In input conditions.

MANUAL MONITORED There are two types of reset:
Manual and Monitored. In

selecting the Manual option
only signal transition from 0
RESET \ RESET to 1 s verified. If the
— “ ——_ Monitored option is selected,
the double transition from 0
0SSD 0SSD to 1 and back to O is verified.

Enable Status: If selected,
enables the connection of
the current OSSD state to any
point on the screen.

5s >t1 > 250ms

t= 250ms 2= 250ms

K external time check: If selected, enables the setting of the time window within which the external
feedback signal is to be monitored (according to output ¢ onditions).

With high level (TRUE) OUTPUT, the FBK signal must be at low level (FALSE) and vice versa, within the
settime. Otherwise, OUTPUT is set to low level (FALSE) and the error is indicated on the master M1
by the flashing CLEAR LED corresponding to the OSSD in error.

Enable Error Out If selected, enables the ERROR OUT output.  This output is set to high level (TRUE)
when an external FBK error is detected.

The Error Out signal is reset in case of one of the following events:

1. Switching on and switching off of system.
2. Activation of the RESET M1 operator.

0OSSD 0SSD 0SSD
— J I—
4 I 1 1
3 R 3 — ; | ! i
I r— ! ‘ ] : —
‘ ‘ ! | FBK | .
FBK : ! FRE ¢ : : .
| ! ok Y Dbk |
X . — |
't fok b, =
ERROR OUT ERROR OUT ERROR OUT

Example of OSSD with incorrect Feedback signal
(k external time exceeded):
In this case ERROR OUT=TRUE

Example of OSSD with correct Feedback signal:
In this case ERROR OUT=FALSE
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SINGLE OSSD (safety output)

SINGLE OSSD safety output use s semiconductor () Property
technology and do not require maintenance, Outputl
supplies 24Vdc if the Inis 1 (TRUE) and vice ver  sa 0Vdc
if the In is 0 (FALSE).

C  Each SINGLE OSSD output provides a relative
RESTART_FBK input. This input, in the case
of M1S and MI80O4, appears only if the
manual reset or the EDM time control is
activated. In case of MO4LHCSS, it always
appears and must be connected as indicated
in the RESTART_FBK paragraph.

Paramet ers

Output Type: There is a choice of 2 different output type:
1 Single Output Type
1 Double Output Type

Using M1S, MI804, MO4LHCSS8 module s, the operator can choose between different
configurations:

1. Four SINGLE OUTPUTSunction blocks (single output type)

2. Two SINGLE OUTPUTSunction blocks (double output type)

3. Two SINGLE OUTPUTS function blocks (single output type) + one SINGLE OUTPUTSfunction
block (double output type)

+ Using single channels OSSD, to maintain Safety Integrity Level (SIL) "3" requirements
the OSSD outputs must be independent.

+ Common cause failures between OSSD outputs must be excluded by observing an
appropriate cable installation (i.e. separate cable paths).

FBK_RST1/P5

1
eSWITCH

Qutput
Input 1 (M1) /P17 P in1 9

FBK_RST3/P7 —_M”t ! 0SSD 3 (MO4LHCS8) [0] /P11

Example of project
2 single output  type function blocks + 1 double output  typ e function blocks
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Here below you can find the explanation  of the M1S, MI804, MO4LHCS8 Single OSSDsconfiguration

————————

+ - NODE et e i | + - NODE il

PWR PWR

Ch3

! Cha

FBK1C
FBK2O

Manual Reset: If selected this enables the request to reset each time the input signal falls. Otherwise,
output enabling directly follows In input conditions.

MANUAL MONITORED

RESET — 1\ RESET

t1 \

0ssb —mm— 0OSsSD

5s>t1 > 250ms

t= 250ms 2= 250ms

There are two types of reset: Manual and Monitored. In selecting the Manual option only signal
transition from 0 to 1 is verified. If the Monitored option is selected, the double transition from 0 to
1 and back to 0 is verified.

Enable Status: If selected , enables the connection of the current OSSD state to any point on the
screen.

K external time check: If selected, enables the setting of the time window within which the external
feedback signal is to be monitored (according to output conditions).

With high level (TRUE) OUTPUT, the FBK signal must be at low level (FALSE) and vice versa, within the
set time.

Otherwise, OUTPUT is set to low level (FALSE) and the error is indicated on the master M1 by the
flashing CLEAR LED corresponding to the OSSD i n error.
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Enable Error Out If selected, enables the ERROR OUT output.  This outputis set to high level (TRUE)

when an external FBK error is detected.
The Error Out signal is reset in case of one of the following events:

3. Switching on and switching off of sy ~ stem.
4. Activation of the RESET M1 operator.

0OSSD 0SSD 0SSD
— ! —
! I 1 1
Co L :
; | FBK
FBK FEK
‘ | | t_fbk ; Dt fok
X . > | e
't fbk y, )
——
ERROR OUT ERROR OUT ERROR OUT

Example of OSSD with correct Feedback signal:
In this case ERROR OUT=FALSE

Example of OSSD with incorrect Feedback signal
(k external time exceeded):

In this case ERROR OUT=TRUE

STATUS (signal output)

STATUS output (NOT SAFETY OUTPUT) makes it possible
to monitor any point on the diagram by connecting it to

the input. The output returns 24Vdc if the input is 1
(TRUE), or 0Vdc if the input is 0 (FALSE).

~ Property
— STATUS
STATUS

+ WARNING: The STATUS output is NOT a safety
outp ut.

FIELDBUS PROBE

Element that permits display of the status of any point

of the scheme on the fieldbus.

Itis possible to insert a maximum of 32 probes with M1S
and MBx fw >= 2.0 and 16 with M1 or MBx
fw < 2.0.

The bit on which status is to be represented must be
selected for each.

On the fieldbus the states are represented with 4 bytes
with M1S and 2 bytes with M1

® Property

\ OooOO0MO
Oo0ooooon

bit 1

DO000000
313029 28 27 26 25 24
oooooodod

(For more detailed information, consult the fieldbus
manual on the MSD CD -ROM).

+ WARNING: the PROBE output is NOT a safety output
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RELAY
The Output relay is a N.O. relay output. Relay outputs are closed when the input IN is equal
to 1 (TRUE), otherwise they are open (FALSE).
Parameters
Category There is a choice of 3 different relay output Ny
categories: RELAY
[Creoon 10

Category 1. Outputs with single Category 1 relay. Each A
MOR4/S8 unit may have up to 4 of these outputs. = Reset Type

In Manual
Features: _FBK RSTOIG, - [V]Enable Status
w Internal relays are monitored [cee |
w EDM feedback (check of FBK 1 -4) not used (not item Description

requested for Category 1).
w Each output can be set as AUTO or MANUAL RESTART
Example with external relay Example with the internal relay only

mM MOR4 vDC M MOR4
vDC

-------------------------------------

Yy ‘ """"""""""""""""""""""""""""

KN .-t ? ‘{ M H K1 H KE1 F

...........................................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Category 2. Outputs with single Category 2 relay with OTE outputs. Each MOR4/S8 unit can have
up to 4 of these outputs.

) Property

Features: ey

w Internal relays are always monitored. et | [l

w Monitored EDM feedback. B Recet

w The output can be configured to Manual or Automatic i Reset Type
restart. The EDM feedback monitor cannot be activated [S]Enable tatus
with the manual restart. To monitor the EDM feedback [ZlEnable exteral K reading
must be confi - gured automatic restart. In this case, if [temal Koy ()
you want to use the manual restart shal | be provided a e Dosciobon
dedicated logic. Refer to the following note.

(Output Test Equipment)

OTE (Output Test Equipment) is activated; this is necessary with configurations of category 2 for the
reporting of hazardous failures in accordance with EN 13849 -1: 2006 / DAM1 (under
development).OTE output: normally ON. In case of fault of i nternal feedback or EDM => OFF.

This permits to inform the machine logic, with the aim of stopping the dangerous movement or at

least signaling the fault to the user.

OTE: The OTE (Output Test Equipment) output is normally 1 (TRUE) exept in the case of an internal

error or a fault associated with feedback from the external contactors (FALSE).

English
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Use with RESTART: Automatic (A) or Manual (B) (Category 2)

Input 1 (M1) /P17
Input 2 (M1) /P18

Connect the restart button -
Not shown in this drawing.
Figure 62
Category 4. Outputs with two Category 4 relays. Each oy
MOR4/S8 unit can have up to 2 of these outputs. Category
With this output the relays are controlled in pairs. . 9
Features: _I Pl
w 2 double channel outputs. [Ensble status
w Double internal relays are monitored.
w Each output can be set as AUTO or MANUAL )
R ESTA RT Item Descri;ion

é In order to not affect the outcome of the calculation of the PL, the inputs (sensors or
safety devices) must be of a category equal to or higher than the other devices in the
chain.

Example of use with only the internal relay and

. ; Example of use with external contactors with feedback.
monitored solenoid valves.

M1 MOR4 vDe M1 MOR4
— ————— vbe (777777"77"777"77"7771:
Bl * L=
t I
L_JE :
“ - (==}
i i
| CAT4 CAT4 CAT4 |
CAT4 CAT4 CAT4 | | | | W || F*mmmmmmmmm e

8
;
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External K delay (ms): Select the Maximum delay the external contactors are allowed to
introduce. This value can be used to check the maximum delay between switching of the
internal relays and switching of the external contactors (during both activation and
deactivation).

Manual Reset: If selected this enables the request to reset each time the IN input signal
falls. Otherwise, the output is enabled directly according to the condition of the IN input.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifies the signal’s transition from 0 to 1. If Monitored is selected, the double
transition fromOto 1 andt  hen back to O is verified.

Enable Status: If selected, enables the connection of the current RELAY state to any point
on the screen.

Enable reading of external K: ~ When this is selected it enables reading and verification of
external contactor switchingti  mes:

1 With Category 1 control of external contactors cannot be enabled.

1 With Category 4 control of external contactors is mandatory ( always enabled).

Enable Error Out If selected, enables the ERROR OUT output.  This output is set to high level (TRUE)
when an external FBK error is detected.

The Error Out signal is reset in case of one of the following events:

1. Switching on and switching off of system.
2. Activation of the RESET M1 operator.

RELAY RELAY RELAY
! .

S —_— o
I e — 1 ' : |
‘ | ! : FBK .

FBK : : FBIC !
L Lk ok
Ut fok ==—h —

ERROR OUT ERROR OUT ERROR OUT

Example of RELAY with incorrect Feedback signal
(k external time exceeded):
In this case ERROR OUT=TRUE

Example of RELAY with correct Feedback signal:
In this case ERROR OUT=FALSE
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INPUT OBJECTS

E-STOP (emergency stop )

~  Property
E- STOP function block verifies an emergency stop E-STOP
device inputs status. Ifthe  emergency stop button has o
been pressed the output is 0 (FALSE). If not the output & = e
isl (TRUE) bty 00— Reset Type
>::‘_.o o Monitored
Parameters Output Test
No Test + | Input 1
No Test s  Input 2
Input type . [Z]startup Test
- Single NC - allows connection of one-way Fiter (ms)
emergency stops NI
. [“]With Simultaneity
- Double NC - allows connection of two - way SAN——
emergency stops . o (]
[“]Enable Out Error
Manual reset: If selected this enables the request to —
reset each time the emergency stop is activated.

Otherwise, enabling of the output directly follows the input conditions.

There are two types of reset: Manual and Monitored. When Manual is selected the system
only verifi esthe signal's transition from 0 to 1. If Monitored is selected the double transition
from O to 1 and then back to O is verified

CONNECTION EXAMPLE (ONE CONTACT)

MANUAL MONITORED
t2 E-sTOP || W
v || =
o O INPUT n 8
- o 1 =
RESET —  \ RESET — P o st z
t t1 \— - =
OUTPUT ———— OUTPUT
CONNECTION EXAMPLE (TWO CONTACTS)
:’i ] INPUT n g
t = 250mS tl > 250mS |:@4‘7>7 INPUT (n+1) §
t2 = 250ms T ] OUT TEST (n+1) %
SN OUT TEST n 8
- =

pod

C WARNING:Ifthe Manual Reset is active, a consecutive Input have to be used. Example
: Input 1 and Input 2 are used for the fuctional block, then Input 3 have to be used
for the Reset Input.

Output test: This is used to select which test output signals are to be sent to the emergency

stop (mushroom pushbutton). This additional test makes it possible to detect and manage
any short - circuits between the lines. This additional control permits detection and
management of any short - circuits between the lines. To enable this control, the test output

signals must be configured (amongst those avai lable).
Test at start -up: If selected this enables the test at start - up of the external component
(emergency stop). This test is performed by pressing and releasing the pushbutton to run

a complete function test and enable the output . This test is only requested at machine
start - up (when the unit is switched on).
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Filter (ms) : This is used to filter the signals coming from the emergency stop . The filter can
be configured to between 3 and 250 ms and eliminates any bouncing on the contacts. The
length of t he filter affects the calculation of the unit's total response time.

With Simultaneity : If selected this activates the test to verify conc urrent switching of the

signals coming from the emergency stop .

Simultaneity (ms): This is only active if the previo us parameter is enabled. It defines the
maximum time (in msec s) between the switching of two different signals from the
emergency stop .

Enable Error Out: If selected reports a fault detected by the function block.

Item description: This allows a description of the component's function to be entered. The
text is displayed in the top part of the symbol

E- GATE (safety gate device )

E- GATE function block verifies a mobile guard
. . . ~ ) Property
or safety gate device input status. If the mobile E-GATE
guard or safety gate is open, the output is O logik Type
(FALSE). Otherwise the output is 1 (TRUE). e
Parameters REEE TYpe
Monitored w
Input type: Output Test
- Double NC - Allows connection of components No Test | Input 1
with two NC contacts e
- Double NC/NO - Allows connection of [ startup Test
components with one NO contact and one NC. Fiter (ms)
C  Withinactive in put (block with Output ~ FALSH, S
con neCt Simultaneity (ms)
- Contact NO to terminal corresponding 1 (]
to IN1. [“]Enable Out Error
- Contact NC to terminal corresponding Item Description
to IN2.
Enable reset: If selected this enables the request to reset each time the mobile guar d/safety

gate is activated. Otherwise, enabling of the output directly follows the input conditions.
There are two types of reset: Manual and Monitored. When Manual is selected the system

only verifies the signal's transition from 0 to 1. If Monitored is selected the double transitio n
from 0 to 1 and then back to 0 is verified.
MANUAL MONITORED
t2 CONNECTION EXAMPLE (TWO CONTACTS)
RN E—-GATE W
RESET — \ RESET — ots | eur 5
— o - (]
t 1 ‘ | [wPuT (04 1) g
H— O
OUTPUT ——— OUTPUT ——— [our test (o) =
Jur |
OUT TEST n %
t1 > 250ms
t = 250ms _
t2 = 250ms

pod

C WARNING Ifthe Manual Reset is active, a consecutive Input have to be used. Example
 Input 1 and Input 2 are used for the fuctional block, then Input 3 have to be used
for the Reset Input.
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