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1. About this document
1.1. Scope

These operating instructions are valid for the Modular Safety Control System MSC. These operating instructions and any
brief instructions enclosed form the complete user information for your device.

1.2. Target group

Design engineers and installation planners for safety devices on machines, as well as setup and servicing staff possessing
special expertise in handling safety components.

1.3. Key to symbols
Symbol/depiction Meaning
m Printed document

@ Document is available for download at www.euchner.com

A Safety precautions

Danger of death or severe injuries

DANGER Warning about possible injuries
WARNING Caution slight injuries possible
CAUTION
@ Notice about possible device damage
NOTICE Important information
Important!
Tip! Useful information

1.4. Supplementary documents
The overall documentation for this device consists of the following documents:

Document title

(document number) Contents
Safety information ) . .
(2525460) Basic safety information

Operating Instructions
Modular Safety Control (this document)
System MSC (2121331)

Possibly brief instructions
enclosed

® B

3

Take any associated additions to the operating instructions or data sheets into account

@ Important!

Always read all documents to gain a complete overview of safe installation, setup and use of the
device. The documents can be downloaded from www.euchner.com. For this purpose enter the doc.
no. in the search box.

1.5. Exclusion of liability and warranty

In case of failure to comply with the conditions for correct use stated above, or if the safety regulations are not followed,
or if any servicing is not performed as required, liability will be excluded and the warranty void.

2121331-08-07/22 (Translation of the original operating instructions) 7
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Moduar Safety Control System MSC EUCHNER

2. Introduction

2.1. Contents of this manual
The use of the programmable safety system MSC and the related extension modules (“SLAVES”) is described in this manual.

It covers:

» System description

» Installation procedure

» Connections

» Signals

» Troubleshooting

» Use of the configuration software

2.2. Important safety precautions

FAN WARNING

» MSC achieves the following safety levels: SIL 3, SILCL 3, PL e, cat. 4, type 4 as per the applicable
standards.
However, the final SIL and PL safety categories for the application are dependent on the number of
safety components, their parameters and the connections made, as per the risk analysis.

» Read the section “Applicable standards” carefully.

» Perform a comprehensive risk analysis to determine the corresponding safety level for the specific
application based on all applicable standards.

» The programming/configuration of the MSC system is the sole responsibility of the installer or the
user.

» This programming/configuration must correspond to the application-specific risk analysis and all
applicable standards.

» After programming/configuration and installation of the MSC system and all related devices, a
complete application safety check must be performed (see section “Checking the system” on
page 90).

» After adding new safety components, the complete system must always be checked (see section
“Checking the system” on page 90).

» EUCHNER is not liable for these processes or for the related risks.

» To ensure the correct use of the modules connected to the MSC system within the stated applica-
tion, reference should be made to the operating instructions/manuals and the related product and/
or application standards.

» The ambient temperature at the installation location for the system must match the operating tem-
peratures stated on the product label and in the specifications.

» In the event of safety-related questions, if necessary contact the responsible safety authorities in
your country or the responsible specialist association.
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2.3. Abbreviations and symbols

Abbreviations and symbols

M-Al Memory card for MSC-CB (accessory)

MSCB Proprietary bus for extension modules

ggﬁeI:yNg:signer (SWSD) MSC configuration software for Windows

0SSD Output signal switching device

MTTFp Mean Time to Dangerous Failure

PL Performance Level (according to EN ISO 13849-1)

PFHp Probability of Dangerous Failure per Hour

SIL Safety Integrity Level (according to EN 61508)

SILCL Safety Integrity Level Claim Limit (according to EN 62061)
SW Software

2.4. Applicable standards

MSC complies with the following European directives:

» 2006/42/EC  “Machinery Directive”

» 2014/30/EU  “EMC Directive”

» 2014/35/EU  “Low Voltage Directive”

» 2011/65/EU  RoHS “Restriction on the use of certain hazardous substances in electrical and electronic equipment”

und entspricht den folgenden Normen:
»ENIEC 61131-2
» EN'1SO 13849-1
» ENIEC 61496-1
» ENIEC 61508-1
» ENIEC 61508-2
» ENIEC 61508-3
» ENIEC 615084
» ENIEC 61784-3
» ENIEC 62061

» EN 81-20

» EN 81-50

2.5. Combination options for the MSC system

Extension module

Base unit
MSC-CE-...S MSC-CE-...
MSC-CB-ACFI8F04S ° )
MSC-CB-ACFI8F02 - )
[ Combination possible
Key to symbols
- Combination not possible

2121331-08-07/22 (Translation of the original operating instructions) 9
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3. Overview

MSC is a modular safety system and comprises a base unit (MSC-CB or MSC-CB-S), which can be configured using the
graphic user interface EUCHNER Safety Designer, and various extension modules that can be connected via the proprietary
MSCB bus to a base unit.

Two base units that can be used as standalone devices are available.

» MSC-CB with 8 safety inputs, 2 programmable monitoring outputs and 2 separate programmable 2-channel safety out-
puts (OSSD)

» MSC-CB-S with 8 safety inputs, up to 4 programmable monitoring outputs and 2 separate programmable 2-channel or
4 separate programmable 1-channel safety outputs (OSSD)

@ Important!

The following extension modules are available:

» FIBFO2, FIBFO4S with inputs and outputs,

» FI8, FM4, FI116, SPMO, SPM1 and SPM2 only with inputs,
» AC-FO2 and AC-FO4 only with outputs,

- plus 08, 016 and AH-FO4S08 with monitoring outputs,
- as well as AZ-FO4 and AZ-FO408 with positively driven safety relays.

Extension modules for connection to the most common industrial fieldbus systems for diagnostics
are also available: CE-PR (PROFIBUS), CE-CO (CanOpen), CE-DN (DeviceNet), CE-EI2 (Ethernet/IP-
2PORT), CE-PN (PROFINET), CE-EC (EtherCAT), CE-MR (Modbus RTU), CE-MT (Modbus/TCP) and
CE-US (USB interface).

MSC makes it possible to monitor the following safety sensors and command switches:

Optoelectronic sensors (safety light grids, scanners, safety light barriers), mechanical switches, safety mats, emergency
stop buttons, two-hand controls, which are all managed via one single, flexible device that can be expanded.

The system is only allowed to comprise a single base unit MSC-CB or MSC-CB-S and a maximum of 14 electronic extension
modules, of which not more than four are allowed to be of the same type.

With 14 extension modules the system can have up to 128 inputs, 32 dual-channel safety outputs and 48 monitoring outputs.
The modules AZF04/AZ-FO408 have four 1-channel outputs. The greater the number of AZ-FO4/AZ-FO408 modules used,
the fewer dual-channel outputs are available.

The communication between the base unit (MASTER) and the extension modules (SLAVES) is via the MSCB 5-way bus (pro-
prietary bus from EUCHNER) on the rear side of every module.

The number of inputs in the system can be increased using the MSC extension modules FI8, FI16 and FM4 such that more
external devices can be connected. FM4 also provides 8 outputs of type OUT_TEST.

With the extension modules AC-FO2 and AC-FO4, the MSC system has 2 or 4 OSSD pairs to control devices connected
downstream of the MSC system.

AH-FO4S08 is a safety module with 4 single-channel high-current safety outputs and 4 associated inputs for external device
monitoring contacts (EDM). The module is also equipped with 8 programmable monitoring outputs.

FI8FO2 has 8 inputs, 2 programmable monitoring outputs and 2 dual-channel OSSD outputs.
FI8FO4S has 8 inputs, up to 4 programmable monitoring outputs and 4 single-channel OSSD outputs.

The extension modules in the CE series make it possible to connect the most common industrial fieldbus systems for
diagnostics and data transmission. CE-EI2, CE-PN, CE-MT and CE-EC also have an Ethernet connection. CE-US makes
it possible to connect devices with a USB port.

CE-CI1, CE-CI2 are modules in the MSC family that make it possible to connect with extension modules further away (< 50 m).
Two CE-Cl are connected at the required distance using a screened cable (as per the table for the technical cable data).
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The following can be monitored (up to PL e) using the extension modules for speed monitoring SPMO, SPM1 and SPM2:
» Standstill, overspeed, speed range
» Direction of motion, rotary motion/linear motion

Up to 4 speed limits can be defined for each logical output (axis).

Each module has two logical outputs that can be configured via EUCHNER Safety Designer. In this way up to two independent
axes can be monitored.

The expansion modules AZ-FO4 and AZ-FO408 have 4 separate safety relay outputs and the corresponding 4 inputs for
the external feedback loop contacts (EDM).

Two settings are available for the outputs (configuration via the EUCHNER Safety Designer software):

» 2 pairs of connection contacts (2 normally open contacts per output with 2 corresponding feedback loop inputs).

» 4 separate individual connection contacts (1 normally open contact per output with 1 corresponding feedback loop in-
put).

Only the modules AZ-FO408, AH-FO4S08 and 08 have 8 programmable monitoring outputs and the module 016 has
16 programmable monitoring outputs.

With the EUCHNER Safety Designer software, complex logic elements can be configured using logical operators and safety
functions such as muting, timers and counters, etc.

All this is achieved using a straightforward, intuitive graphic user interface.

The configuration on the PC is sent via a USB connection to base unit MSC-CB or MSC-CB-S. The file is saved in MSC-CB/
MSC-CB-S and can also be saved on the proprietary M-A1 memory card (accessory). In this way, it is possible to copy the
configuration to a different base unit quickly.

@ Important!

The MSC system is certified for the highest safety level included in the applicable industrial safety
standards (SIL 3, SILCL 3, PL g, cat. 4).

2121331-08-07/22 (Translation of the original operating instructions) 11
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4. Layout of the product

The scope of delivery of the MSC-CB or MSC-CB-S includes:
» Basic safety information

@ Important!

The MSCB plug connector on the rear and the M-A1 memory card can be ordered separately.

The scope of delivery of the extension modules includes:
» Basic safety information
» Rear MSCB plug connector

@ Important!

The supplied MSCB plug connector and a further MSCB plug connector are required for the connection to
the MSC-CB/MSC-CB-S to install an extension module. This can be ordered separately as an accessory.
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5. Installation

5.1. Mechanical mounting
Mounting sequence of the MSC system on a 35 mm DIN rail:

1. Ensure a de-energized state.

2. Connect expansion plugs in accordance with the number of modules to be installed.

3. Mount the row of expansion plugs on the DIN rail. Hook on from top to bottom.

4. Mount the MSC module on the DIN rail. Hook on from top to bottom. Push module into place until it noticeably engages.
5. The module can be removed by pulling down the catch on the rear side.

Figure 1: Fastening modules of the MSC system to a 35-mm DIN ralil

2121331-08-07/22 (Translation of the original operating instructions) 13
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5.2. Calculation of the safety distance for an item of ESPE connected to the MSC system

All electro-sensitive protective equipment that is connected to the MSC system must be arranged at a distance that is at

least the minimum safety distance S such that the danger zone can be reached only after the machine’s hazardous move-
ment has stopped.

A WARNING

» The European standard:
ISO 13855:2010- (EN 999:2008) Safety of machinery — Positioning of safeguards with respect to
the approach speeds of parts of the human body*
contains formulas for the calculation of the correct safety distance.

» Specific information in relation to the correct arrangement can be found in the installation instruc-
tions for each item of protective equipment.

» It is to be noted that the total reaction time is dependent on:

Reaction time of MSC + reaction time of ESPE + reaction time of the machine in seconds (i.e. the

time the machine requires to stop the hazardous movement from the moment when the stop sig-
nal is sent).

*

A procedure is described that permits system planners to determine the minimum safety distance between protective equipment, in particular ESPE
(e.g. light grids), safety mats or pressure-sensitive floors and two-hand controls, and a specific danger zone. It contains a rule for the arrangement
of protective equipment based on the approach speed and time taken by the machine to stop, where corresponding extrapolation is possible, such
that interlocking devices without guard locking are also included.
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5.3. Electrical connections

The modules of the MSC system are equipped with terminal blocks for the
electrical connections. Each module can have 8, 16 or 24 connections.
: : ?‘?‘?‘? Each module also has an MSCB plug connector on the rear (for the commu-
I \ nication with the base unit and the other extension modules).
o | e
- “ OO0
%\g\g\g @ Important!
17118/1]20 Terminal tightening torque: 0.6-0.7 Nm
o000 s '
Slelele)
21[22[23] 24
9110[11]12
Slelels) - -
\‘ ‘\
| ]
1/2]3]4 ! !
OO0
0100

Figure 2: MSC terminal blocks

AN WARNING

» Install safety modules in a housing that meets degree of protection IP54 as a minimum.
» Connect module in electrically isolated state.

» The power supply for the modules must be 24 VDC + 20% (PELV, as per EN 60204-1 (chapter
6.4)).

» MSC is not allowed to be used to supply external devices.
» The same ground connection (0 VDC) is to be used for all system components.

5.3.1. Notes in relation to connecting cables

) NOTICE

» Connection cross-section range: AWG 12-30 (single conductor/multiple conductor) (UL).
» Use only copper conductors (Cu) with a temperature resistance of 60/75 °C.

» It is recommended to use separate power supplies for the safety module and for other electrically
powered devices (electric motors, inverters, frequency converters) or other sources of interfer-
ence.

» Cables for connections with a length of more than 50 m must have a cross-section of at least
1 mm2 (AWG16).
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5.3.2. Notes on :®s

@ Important!

» This device is intended to be used with a Class 2 power source.
As an alternative an LV/C (Limited Voltage/Current) power source with the following properties can
be used:
This device shall be used with a suitable isolating source in conjunction with a fuse in accordance
with UL248. The fuse shall be rated max. 3.3 A and be installed in the max. 30 V DC power supply
to the device in order to limit the available current to comply with the UL requirements. Please
note possibly lower connection ratings for your device (refer to the technical data).

» For use and application as per the requirementsl), a connecting cable listed under the UL category
code CYJV/7 must be used.

1) Note on the scope of the UL approval: the devices have been tested as per the requirements of UL508 and CSA/ C22.2 no. 14 (protection against electric shock
and fire).

The connections for each module in the MSC system are listed in the tables below:

5.3.2.1. Base unit MSC-CB

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC - Power supply 24 VDC
2 MASTER_ENABLE1 Input Base unit enable 1 Input (“type B” as per EN 61131-2)
3 MASTER_ENABLE2 Input Base unit enable 2 Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC
5 OSSD1_A Output PNP Active High
6 0SSD1_B Output Safety output 1 PNP Active High
7 RESTART_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2
8 OUT_STATUS1 Output Programmable digital output PNP Active High
9 0SSD2_A Output PNP Active High
10 0SSD2_B Output Safety output 2 PNP Active High
11 RESTART_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2
12 OUT_STATUS2 Output Programmable digital output PNP Active High
13 OUT_TEST1 Output Output for short circuit detection PNP Active High
14 OUT_TEST2 Output Output for short circuit detection PNP Active High
15 OUT_TEST3 Output Output for short circuit detection PNP Active High
16 OUT_TEST4 Output Output for short circuit detection PNP Active High
17 INPUT1 Input Digital input 1 Input as per EN 61131-2
18 INPUT2 Input Digital input 2 Input as per EN 61131-2
19 INPUT3 Input Digital input 3 Input as per EN 61131-2
20 INPUT4 Input Digital input 4 Input as per EN 61131-2
21 INPUTS Input Digital input 5 Input as per EN 61131-2
22 INPUT6 Input Digital input 6 Input as per EN 61131-2
23 INPUT7 Input Digital input 7 Input as per EN 61131-2
24 INPUT8 Input Digital input 8 Input as per EN 61131-2

Table 1: Base unit MSC-CB
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5.3.2.2. Base unit MSC-CB-S

TERMINAL SIGNAL TYPE DESCRIPTION VERSION

1 24 VDC Power supply 24 VDC

2 n.c.

3 n.c.

4 GND Power supply 0 VDC

5 0SsSD1 Output Safety output 1 PNP Active High

6 0SSb2 Output Safety output 2 PNP Active High

; RESTART FBK1/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS1 output Programmable digital output PNP Active High

g RESTART FBK2/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS2 output Programmable digital output PNP Active High

9 0SSD3 Output Safety output 3 PNP Active High

10 0SSD4 Output Safety output 4 PNP Active High

1 RESTART FBK3/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS3 output Programmable digital output PNP Active High

12 RESTART FBK4/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUSA output Programmable digital output PNP Active High

13 OUT_TEST1 Output Output for short circuit detection PNP Active High

14 OUT_TEST2 Output Output for short circuit detection PNP Active High

15 OUT_TEST3 Output Output for short circuit detection PNP Active High

16 OUT_TEST4 Output Output for short circuit detection PNP Active High

17 INPUT1 Input Digital input 1 Input as per EN 61131-2

18 INPUT2 Input Digital input 2 Input as per EN 61131-2

19 INPUT3 Input Digital input 3 Input as per EN 61131-2

20 INPUT4 Input Digital input 4 Input as per EN 61131-2

21 INPUTS Input Digital input 5 Input as per EN 61131-2

22 INPUT6 Input Digital input 6 Input as per EN 61131-2

23 INPUT7 Input Digital input 7 Input as per EN 61131-2

24 INPUT8 Input Digital input 8 Input as per EN 61131-2

Table 2:  Base unit MSC-CB-S
) NOTICE

The terminals of the monitoring outputs (STATUSX) are shared with the control inputs (RESTART_FBK)
of the OSSD outputs. In order to be able to use the monitoring output, the corresponding OSSD output
must be used with an automatic restart without external feedback loop monitoring. In order to be able
to use the STATUSI output (terminal 7), automatic restart without feedback loop monitoring must be
set for OSSD1 in EUCHNER Safety Designer.

2121331-08-07/22 (Translation of the original operating instructions)
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5.3.3. USB connection

The MSC base units have a USB 2.0 port for connection to
a PC on which the EUCHNER Safety Designer configuration
software (see figure) is installed.

A USB cable of appropriate size is available as an accessory.

5.3.4. MSC configuration memory (M-A1l)

An optional backup memory card (called M-A1l) can be
installed in the MSC base unit for backing up the software
configuration parameters.

Every new project transferred from the PC to MSC-CB/MSC-
CB-S is written to the memory card M-Al.

» Always switch off MSC-CB/MSC-CB-S before logging onto
or logging off from the M-Al.

Insert card into the slot on the rear of the MSC-CB/MSC-
CB-S (direction as shown in Figure 4: M-Al).

Figure 3: Front USB-2.0 connection

Label with technical data

M-Al label

\_g_:—\_f_____s_y

Ly 0L
Ll

-
Sl my SO, a™

Figure 4: M-Al

) NOTICE

» The base unit MSC-CB-S can read configurations from MSC-CB-S and MSC-CB.
» The base unit MSC-CB can read configurations only from MSC-CB.

5.3.4.1. MULTIPLE LOAD function

To configure several base units without using a PC and the USB port, the required configuration can be saved on an M-Al
memory card and then downloaded from there to the base units to be configured.

) NOTICE

If the file on the memory card is not identical to the file in the MSC-CB/MSC-CB-S, the configuration
data in the MSC-CB/MSC-CB-S will be overwritten and therefore permanently deleted.

WARNING: ALL DATA THAT WERE IN THE MSC-CB/MSC-CB-S WILL BE LOST.
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5.3.4.2. RESTORE function

If the MSC-CB/MSC-CB-S module is faulty, it can be replaced with a new module. As the entire configuration is saved on the
M-A1 memory card, all that is necessary is to insert this card in the new module and switch on the MSC system; the backed
up configuration will then be loaded immediately. In this way interruptions in operation can be reduced to a minimum.

@ Important!

» The LOAD and RESTORE functions can be deactivated using the software (see Figure 47: EUCHNER
Safety Designer, selecting extension module on page 76).

» The extension modules must be assigned addresses during installation before use (see NODE_SEL).

FAN WARNING

Each time M-A1 is used, it is to be carefully checked whether the configuration selected is the configu-
ration prepared for this specific system. A complete function check must be performed on the system
comprising the MSC and all devices connected to it (see section “CHECKING the system” Page 90).

5.3.5. Module FI8FO2

TERMINAL SIGNAL TYPE DESCRIPTION ACTION

1 24 VDC - Power supply 24 VDC

2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC

5 0SSD1_A Output PNP Active High

6 0SSD1_B Output Safety output 1 PNP Active High

7 RESTART_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2
8 OUT_STATUS1 Output Programmable digital output PNP Active High

9 0SSD2_A Output PNP Active High

10 0SSD2_B Output Safety output 2 PNP Active High

11 RESTART_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2
12 OUT_STATUS2 Output Programmable digital output PNP Active High

13 OUT_TEST1 Output Output for short circuit detection PNP Active High

14 OUT_TEST2 Output Output for short circuit detection PNP Active High

15 OUT_TEST3 Output Output for short circuit detection PNP Active High

16 OUT_TEST4 Output Output for short circuit detection PNP Active High

17 INPUT1 Input Digital input 1 Input as per EN 61131-2
18 INPUT2 Input Digital input 2 Input as per EN 61131-2
19 INPUT3 Input Digital input 3 Input as per EN 61131-2
20 INPUT4 Input Digital input 4 Input as per EN 61131-2
21 INPUTS Input Digital input 5 Input as per EN 61131-2
22 INPUT6 Input Digital input 6 Input as per EN 61131-2
23 INPUT7 Input Digital input 7 Input as per EN 61131-2
24 INPUT8 Input Digital input 8 Input as per EN 61131-2

Table 3:  Module FISFO2
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5.3.6. Module FI8FO4S

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC Power supply 24 VDC
2 NODE_SELO Node selection Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Node selection Input (“type B” as per EN 61131-2)
4 GND Power supply 0 VDC
5 0SsSD1 Output Safety output 1 PNP Active High
6 0SSb2 Output Safety output 2 PNP Active High
; RESTART FBK1/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS1 output Programmable digital output PNP Active High
g RESTART FBK2/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS2 output Programmable digital output PNP Active High
9 0SSD3 Output Safety output 3 PNP Active High
10 0SSD4 Output Safety output 4 PNP Active High
1 RESTART FBK3/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS3 output Programmable digital output PNP Active High
12 RESTART FBK4/ Input/ Feedback loop/restart Input as per EN 61131-2
STATUS4 output Programmable digital output PNP Active High
13 OUT_TEST1 Output Output for short circuit detection PNP Active High
14 OUT_TEST2 Output Output for short circuit detection PNP Active High
15 OUT_TEST3 Output Output for short circuit detection PNP Active High
16 OUT_TEST4 Output Output for short circuit detection PNP Active High
17 INPUT1 Input Digital input 1 Input as per EN 61131-2
18 INPUT2 Input Digital input 2 Input as per EN 61131-2
19 INPUT3 Input Digital input 3 Input as per EN 61131-2
20 INPUT4 Input Digital input 4 Input as per EN 61131-2
21 INPUTS Input Digital input 5 Input as per EN 61131-2
22 INPUT6 Input Digital input 6 Input as per EN 61131-2
23 INPUT7 Input Digital input 7 Input as per EN 61131-2
24 INPUT8 Input Digital input 8 Input as per EN 61131-2
Table 4:  Module FISFO4S
) NOTICE
The terminals of the monitoring outputs (STATUSX) are shared with the control inputs (RESTART_FBK)
of the OSSD outputs. In order to be able to use the monitoring output, the corresponding OSSD output
must be used with an automatic restart without external feedback loop monitoring. In order to be able
to use the STATUS1 output (terminal 7), automatic restart without feedback loop monitoring must be
set for OSSD1 in EUCHNER Safety Designer.
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5.3.7. Module FI8

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC - Power supply 24 VDC
2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC
5 INPUT1 Input Digital input 1 Input as per EN 61131-2
6 INPUT2 Input Digital input 2 Input as per EN 61131-2
7 INPUT3 Input Digital input 3 Input as per EN 61131-2
8 INPUT4 Input Digital input 4 Input as per EN 61131-2
9 OUT_TEST1 Output Output for short circuit detection PNP Active High
10 OUT_TEST2 Output Output for short circuit detection PNP Active High
11 OUT_TEST3 Output Output for short circuit detection PNP Active High
12 OUT_TEST4 Output Output for short circuit detection PNP Active High
13 INPUTS Input Digital input 5 Input as per EN 61131-2
14 INPUT6 Input Digital input 6 Input as per EN 61131-2
15 INPUT7 Input Digital input 7 Input as per EN 61131-2
16 INPUT8 Input Digital input 8 Input as per EN 61131-2

Table 5:  Module FI8

5.3.8. Module FM4

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC - Power supply 24 VDC
2 NODE_SELO Input . Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC
5 INPUT1 Input Digital input 1 Input as per EN 61131-2
6 INPUT2 Input Digital input 2 Input as per EN 61131-2
7 INPUT3 Input Digital input 3 Input as per EN 61131-2
8 INPUT4 Input Digital input 4 Input as per EN 61131-2
9 OUT_TEST1 Output Output for short circuit detection PNP Active High
10 OUT_TEST2 Output Output for short circuit detection PNP Active High
11 OUT_TEST3 Output Output for short circuit detection PNP Active High
12 OUT_TEST4 Output Output for short circuit detection PNP Active High
13 INPUTHS Input Digital input 5 Input as per EN 61131-2
14 INPUT6 Input Digital input 6 Input as per EN 61131-2
15 INPUT7 Input Digital input 7 Input as per EN 61131-2
16 INPUT8 Input Digital input 8 Input as per EN 61131-2
17 OUT_TESTHS Output Output for short circuit detection PNP Active High
18 OUT_TEST6 Output Output for short circuit detection PNP Active High
19 OUT_TEST?7 Output Output for short circuit detection PNP Active High
20 OUT_TEST8 Output Output for short circuit detection PNP Active High
21 INPUT9 Input Digital input 9 Input as per EN 61131-2
22 INPUT10 Input Digital input 10 Input as per EN 61131-2
23 INPUT11 Input Digital input 11 Input as per EN 61131-2
24 INPUT12 Input Digital input 12 Input as per EN 61131-2

Table 6:  Module FM4
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5.3.9. Module FI16

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC - Power supply 24 VDC
2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC
5 INPUT1 Input Digital input 1 Input as per EN 61131-2
6 INPUT2 Input Digital input 2 Input as per EN 61131-2
7 INPUT3 Input Digital input 3 Input as per EN 61131-2
8 INPUT4 Input Digital input 4 Input as per EN 61131-2
9 OUT_TEST1 Output Output for short circuit detection PNP Active High
10 OUT_TEST2 Output Output for short circuit detection PNP Active High
11 OUT_TEST3 Output Output for short circuit detection PNP Active High
12 OUT_TEST4 Output Output for short circuit detection PNP Active High
13 INPUTS Input Digital input 5 Input as per EN 61131-2
14 INPUT6 Input Digital input 6 Input as per EN 61131-2
15 INPUT7 Input Digital input 7 Input as per EN 61131-2
16 INPUT8 Input Digital input 8 Input as per EN 61131-2
17 INPUT9 Input Digital input 9 Input as per EN 61131-2
18 INPUT10 Input Digital input 10 Input as per EN 61131-2
19 INPUT11 Input Digital input 11 Input as per EN 61131-2
20 INPUT12 Input Digital input 12 Input as per EN 61131-2
21 INPUT13 Input Digital input 13 Input as per EN 61131-2
22 INPUT14 Input Digital input 14 Input as per EN 61131-2
23 INPUT15 Input Digital input 15 Input as per EN 61131-2
24 INPUT16 Input Digital input 16 Input as per EN 61131-2

Table 7:  Module FI16
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5.3.10. Module AC-FO4

TERMINAL SIGNAL TYPE DESCRIPTION VERSION

1 24 VDC - Power supply 24 VDC

2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
Node selection

3 NODE_SEL1 Input Input (“type B” as per EN 61131-2)

4 GND - Power supply 0 VDC

5 0SSD1_A Output PNP Active High
Safety output 1

6 0SSD1_B Output PNP Active High

7 RESTART_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2

8 OUT_STATUS1 Output Programmable digital output PNP Active High

9 0SSD2_A Output PNP Active High
Safety output 2

10 0SSD2_B Output PNP Active High

11 RESTART_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2

12 OUT_STATUS2 Output Programmable digital output PNP Active High

13 24 VDC -

Power supply 24 VDC 24 VDC outputs,
14 24 VDC - power supply
o ono - P ly 0 VDC 0 VDC outputs*
ower su outputs

16 GND - Poy P

17 0SSD4_A Output PNP Active High
Safety output 4

18 0SSD4_B Output PNP Active High

19 RESTART_FBK4 Input Feedback loop/restart 4 Input as per EN 61131-2

20 OUT_STATUS4 Output Programmable digital output PNP Active High

21 0SSD3_A Output PNP Active High
Safety output 3 L

22 0SSD3_B Output PNP Active High

23 RESTART_FBK3 Input Feedback loop/restart 3 Input as per EN 61131-2

24 OUT_STATUS3 Output Programmable digital output PNP Active High

Table 8: Module AC-FO4

5.3.11. Module AC-FO2

TERMINAL SIGNAL TYPE DESCRIPTION VERSION

1 24 VDC - Power supply 24 VDC

2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
Node selection

3 NODE_SEL1 Input Input (“type B” as per EN 61131-2)

4 GND - Power supply 0 VDC

5 0SSD1_A Output PNP Active High
Safety output 1

6 0SSD1_B Output PNP Active High

7 RESTART_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2

8 OUT_STATUS1 Output State of the outputs 1A/1B PNP Active High

9 0SSD2_A Output PNP Active High
Safety output 2 ——

10 0SSD2_B Output PNP Active High

11 RESTART_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2

12 OUT_STATUS2 Output State of the outputs 2A/2B PNP Active High

13 24\DC . Power supply 24 VDC 24 VDC output,

power supply

14 n.c. -

15 GND - Power supply 0 VDC 0 VDC output*

16 n.c. -

Table 9:  Module AC-FO2

This terminal must be connected to the power supply so that the module functions correctly.
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5.3.12. Modules SPMO - SPM1 - SPM2

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC Power supply 24 VDC
2 NODE_SELO Input )
Node selection Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input
4 GND Power supply 0 VDC
5 PROXI1_24V Output Power supply 24 VDC on PROXI1
Connections of the
6 PROXI1_REF Output 1st proximity switch Power supply 0 VDC on PROXI1
7 PROXI1 IN1 (3 WIRES) Input PROXI1 NO contact
(see Page 32)
8 PROXI1 IN2 (4 WIRES) Input PROXI1 NC contact
9 PROXI2_24 V Output Power supply 24 VDC on PROXI2
Connections of the
10 PROXI2_REF Output 2nd proximity switch Power supply 0 VDC on PROXI2
11 PROXI2 IN1 (3 WIRES) Input PROXI2 NO contact
(see Page 32)
12 PROXI2 IN2 (4 WIRES) Input PROXI2 NC contact
13 n.c.
14 n.c.
Not connected
15 n.c.
16 n.c.

Table 10: Modules SPMO - SPM1 - SPM2

5.3.12.1. Encoder connections with RJ45 plug connector (SPM1, SPM2)

aresdazt

e

12345678

12345678

PIN SPMTB SPMH SPMS
1 n.c. n.c. n.c.
TWISTED *
2 GND GND GND
3 n.c. n.c. n.c.
4 A A A
TWISTED * INPUT — - —
5 A A A
6 n.c. n.c. n.c.
7
TWISTED * — — —
8 B B B

* If twisted-pair cables are used.

Table 11: Pin assignment

EIA/TIA-568A
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Figure 5: Connection examples

2121331-08-07/22 (Translation of the original operating instructions) 25



Operating Instructions
Modular Safety Control System MSC

EUCHNER

5.3.13. Module AZ-FO4

TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC - Power supply 24 VDC
2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
Node selection
3 NODE_SEL1 Input Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC
5 REST_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2
6 REST_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2
7 REST_FBK3 Input Feedback loop/restart 3 Input as per EN 61131-2
8 REST_FBK4 Input Feedback loop/restart 4 Input as per EN 61131-2
9 A_NO1 Output
Normally open contact, channel 1
10 B_NO1 Output
11 A_NO2 Output
Normally open contact, channel 2
12 B_NO2 Output
13 A_NO3 Output
Normally open contact, channel 3
14 B_NO3 Output
15 A_NO4 Output
Normally open contact, channel 4
16 B_NO4 Output
Table 12: Module AZ-FO4
5.3.14. Module AZ-FO408
TERMINAL SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC - Power supply 24 VDC
2 NODE_SELO Input Input (“type B” as per EN 61131-2)
Node selection
3 NODE_SEL1 Input Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC
5 REST_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2
6 REST_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2
7 REST_FBK3 Input Feedback loop/restart 3 Input as per EN 61131-2
8 REST_FBK4 Input Feedback loop/restart 4 Input as per EN 61131-2
9 A_NO1 Output
Normally open contact, channel 1
10 B_NO1 Output
11 A_NO2 Output
Normally open contact, channel 2
12 B_NO2 Output
13 A_NO3 Output
Normally open contact, channel 3
14 B_NO3 Output
15 A_NO4 Output
Normally open contact, channel 4
16 B_NO4 Output
17 SYS_STATUS1 Output Programmable digital output PNP Active High
18 SYS_STATUS2 Output Programmable digital output PNP Active High
19 SYS_STATUS3 Output Programmable digital output PNP Active High
20 SYS_STATUS4 Output Programmable digital output PNP Active High
21 SYS_STATUSS Output Programmable digital output PNP Active High
22 SYS_STATUS6 Output Programmable digital output PNP Active High
23 SYS_STATUS7 Output Programmable digital output PNP Active High
24 SYS_STATUS8 Output Programmable digital output PNP Active High

Table 13: Module AZ-FO408
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5.3.15. Module 08

PIN SIGNAL TYPE DESCRIPTION VERSION

1 24 VDC - Power supply 24 VDC

2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B” as per EN 61131-2)
4 GND - Power supply 0 VDC

5 24VDC STATUS 18 Monforng oouts 14

6

7

8

9 OUT_STATUS1 Output Programmable digital output PNP Active High
10 OUT_STATUS2 Output Programmable digital output PNP Active High
11 OUT_STATUS3 Output Programmable digital output PNP Active High
12 OUT_STATUS4 Output Programmable digital output PNP Active High
13 OUT_STATUSS Output Programmable digital output PNP Active High
14 OUT_STATUS6 Output Programmable digital output PNP Active High
15 OUT_STATUS7 Output Programmable digital output PNP Active High
16 OUT_STATUS8 Output Programmable digital output PNP Active High

Table 14:  Module 08
5.3.16. Module 016

PIN SIGNAL TYPE DESCRIPTION VERSION

1 24\VDC - Power supply 24 VDC

2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B as per EN 61131-2)
4 GND - Power supply 0 VDC

5 24 VDC STATUS 18 Programmae gl cputs 18

6 24 VDC STATUS 9-16 Progra?%vsglzuczglilt/alzgu\i;?ﬁs 916

7 . . .

8 . . .

9 OUT_STATUS1 Output Programmable digital output PNP Active High
10 OUT_STATUS2 Output Programmable digital output PNP Active High
11 OUT_STATUS3 Output Programmable digital output PNP Active High
12 OUT_STATUS4 Output Programmable digital output PNP Active High
13 OUT_STATUSS Output Programmable digital output PNP Active High
14 OUT_STATUS6 Output Programmable digital output PNP Active High
15 OUT_STATUS7 Output Programmable digital output PNP Active High
16 OUT_STATUSS8 Output Programmable digital output PNP Active High
17 OUT_STATUS9 Output Programmable digital output PNP Active High
18 OUT_STATUS10 Output Programmable digital output PNP Active High
19 OUT_STATUS11 Output Programmable digital output PNP Active High
20 OUT_STATUS12 Output Programmable digital output PNP Active High
21 OUT_STATUS13 Output Programmable digital output PNP Active High
22 OUT_STATUS14 Output Programmable digital output PNP Active High
23 OUT_STATUS15 Output Programmable digital output PNP Active High
24 OUT_STATUS16 Output Programmable digital output PNP Active High

Table 15: Module 016
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5.3.17. Module AH-FO4S08

PIN SIGNAL TYPE DESCRIPTION VERSION
1 24 VDC Power supply 24 VDC
2 NODE_SELO Input ) Input (“type B” as per EN 61131-2)
3 NODE_SEL1 Input Node selection Input (“type B” as per EN 61131-2)
4 GND Power supply 0 VDC
5 REST_FBK1 Input Feedback loop/restart 1 Input as per EN 61131-2
6 REST_FBK2 Input Feedback loop/restart 2 Input as per EN 61131-2
7 REST_FBK3 Input Feedback loop/restart 3 Input as per EN 61131-2
8 REST_FBK4 Input Feedback loop/restart 4 Input as per EN 61131-2
9 0SSD1 Output Safety output 1
10 0SSD2 Output Safety output 2 PNP Active High
11 0SSD3 Output Safety output 3 Four single-channel (or two dual-channel)
12 0SSD4 Output Safety output 4
13
14 24 \VDC Power supply 24 VDC
15
16
17 OUT_STATUS1 Output Programmable digital output PNP Active High
18 OUT_STATUS2 Output Programmable digital output PNP Active High
19 OUT_STATUS3 Output Programmable digital output PNP Active High
20 OUT_STATUS4 Output Programmable digital output PNP Active High
21 OUT_STATUSS Output Programmable digital output PNP Active High
22 OUT_STATUS6 Output Programmable digital output PNP Active High
23 OUT_STATUS7 Output Programmable digital output PNP Active High
24 OUT_STATUSS8 Output Programmable digital output PNP Active High

Table 16: Module AH-FO4S08

5.3.18. Example for the connection of the MSC system to the machine control

O 24VDC

24VDC

MASTER_ENABLE1

MASTER_ENABLEZ

EXTERNAL
CONTACTORS

GND

OSSD1_A

FBK1

24VDC RESTART
T K1 K2

Figure 6:

0SsSD1_B

RESTART_FBK1

OUT_STATUS1

O |0 ||| W N

OSSD2_A

10

0ssDz2_B

RESTART_FBK2

[ae]

OUT_STATUS2

OUT_TEST1
OUT_TEST2

INPUT1
INPUTZ2

MSC-CB

INPUT?
INPUT8

13

14

15

16

ENABLE

17

18

19

20

21

ESPE

22

] GND

23

24

Example for the connection of the MSC system to the machine control

24VDC

0SsD1

0ssD2
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5.4. Checklist after installation

With the MSC system, faults can be detected in the individual modules. To ensure trouble-free operation of the system, the
following checks are to be performed during setup and at least once a year:

Perform a complete system CHECK (see “CHECKING the system”)

Check whether all cables are inserted correctly and the terminal blocks are tightened properly.
Check whether all LEDs (indicators) light up correctly.

Check whether all sensors connected to the MSC system are positioned correctly.

Check whether the MSC system is properly fastened to the DIN rail.

S s w =

Check whether all external indicators (lamps) function correctly.

FAN WARNING

After installation, maintenance or changing the configuration, perform the system CHECK as described
in section “CHECKING the system” on page Page 90.
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6. Flow chart

Mechanical mounting

[
»

A 4

Electrical connections

between the MSC modules and
external sensors

»
P

A\ 4

Preparation of the diagram

Validation
software OK?

YES

Connection
via USB to base unit

\ 4

Download
the diagram to base unit

Configuration check

(incl. complete system CHECK
see ,Project validation®)
on base unit OK?

Disconnect the connection
via USB

\ 4

Switch on the system

Figure 7: Flow chart
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7. Signals

7.1. Inputs
7.1.1. MASTER_ENABLE
The base unit MSC-CB features two inputs: MASTER_ENABLE1 and MASTER_ENABLE?2.

) NOTICE

» These signals must both be set permanently to logic level 1 (24 VDC) so that the MSC system
functions correctly. If you want to deactivate the MSC system, these inputs can be simply set to
logic level 0 (0 VDC).

» The MSC system is always active on MSC-CB-S. MASTER_ENABLE is not present.

7.1.2. NODE_SEL

The inputs NODE_SELO and NODE_SEL1 (on the extension modules) are used to assign an address to the extension modules
using the connections given in 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) 24 VDC
NODE 2 24 VDC 0 (or not connected)
NODE 3 24 \VDC 24 \DC

Table 17: Node selection

A maximum of 4 addresses and therefore 4 modules of the same type are intended to be used in the same system.

) NOTICE

Two modules of the same type are not allowed to be assigned the same physical address.
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7.1.3. Proximity switch input on speed monitoring modules SPM

AN DANGER

Danger to life and risk of malfunctions as a result of incorrect connection

» Improper mechanical installation of proximity sensors can lead to dangerous operation. Pay partic-
ular attention to the size of the coding disks.

» The SPM module must be capable of detecting the expected speed in any state. Perform a com-
plete system test during installation and periodically during operation.

» Using the MSC software and the sensor LEDs, ensure that the module never detects anomalies.

) NOTICE

» The coding disk must be dimensioned and the proximity sensors positioned according to the tech-
nical data for the proximity sensors and the corresponding manufacturer's guidelines.

» Pay particular attention to frequent causes of faults that can affect both proximity sensors (cable
short circuits, objects falling down from above, coding disk travel without operation, etc.).

Configuration with combined proximity switches on one axis (Figure 8)

The SPM module can be configured in the “Combined proximity switch” mode for a measurement using two proximity
switches on one axis.

The Performance Level PL e can be achieved under the following conditions:
=» The proximity switches must be mounted such that the signals produced overlap.
=» The proximity switches must be mounted such that at least one proximity switch is always actuated (active).

"o
-

Figure 8: Proximity switches

The following must additionally apply:

®» Proximity switches with a PNP output must be used.

=» Proximity switches with a normally open output (NO, output active if switch actuated or covered) must be used.
= In the conditions stated above the DC value is 90%

= Both proximity switches must be of the same type with a MTTF > 70 years.
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7.1.4. RESTART FBK

Using the RESTART_FBK signal, MSC can monitor a feedback loop signal (External Device Monitoring — EDM) from external
contactors; both manual and automatic forms of starting can be programmed (see list of the possible connections in Table 18).

A

WARNING

» If necessary, the response time of contactors must be checked using an additional device.

» The command switch for starting (RESTART) must be installed outside the danger zone in a place
from which there is a clear view of the danger zone and the entire working area affected.

» It must not be possible to actuate the command switch from inside the danger zone.

Each OSSD pair or each single-channel OSSD output and each relay output have a corresponding RESTART_FBK input.

OPERATING MODE EDM RESTART_FBK
24V e
ext_Restart_fbk
With K1_K2 control
AUTOMATIC
24V
ext_Restart_fbk
Without K1_K2 control
24V Kl K 1
— b ® ext_Restart_fbk
With K1_K2 control
MANUAL
24V 4L

O ext_Restart_fbk

Without K1_K2 control

Table 18: Restart_FBK configuration
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7.2. Outputs
7.2.1. OUT_STATUS

The signal OUT_STATUS / SYS_STATUS / STATUS is a programmable digital output for the indication of the state of:
» An input

» An output

» A node on the logic diagram designed with the aid of EUCHNER Safety Designer.

) HINWEIS

OUT_STATUS, SYS_STATUS and STATUS are the same type of output; only the designations differ
according to the module.

7.2.2. OUT_TEST
The inputs and the cables can be monitored for short circuits or overload states using the OUT_TEST signals (Figure 9).

SHORT CIRCUIT CONTROL @ NOTICE
E-STOP » The maximum number of inputs that can be
i controlled by each OUT_TEST output are
D~ I S 17 [InPuTt 4 INPUTS (parallel connection) (MSC-CB,
- S M MSC-CB-S, FI8FO2, FI8FO4S, FI8, FM4,
i ! — <@ FI16)
| i INTERLOCK -g » The maximum permissible length of the ca-
! st Lo weurs o ble on the OUT_TEST output is 100 m.
c‘b—o#oi— E
2 INPUT4 O
| n
14 | OUT TEST2 =
JuULr |}
13 | OUT TEST1

Figure 9:  OUT_TEST
7.2.3. 0SSD

@ Important!

The safe OSSD outputs are periodically checked for short circuits or overload conditions. The voltage
dip test method is selected for this check. In this test, each OSSD output is periodically (every 20 ms
for MSC-CB, every 600 ms for MSC-CB-S) short-circuited to O V for a very short time (<120 ps). The
control system can put the system into a safe state if the test results are inconsistent.

The modules MSC-CB, MSC-CB-S, FIBFO2, FI8FO4S, AC-FO2, ACFO4 and AH-FO4S08 have OSSD (output signal switching
device) outputs. These outputs are short circuit-proof, monitored for short circuits, and supply:

» In the ON state: Uy - 0.75 V to Uy (with Uy = 24 V £20%)
» In the OFF state: 0 to 2 V rms.

The maximum load of 400 mA at 24 V corresponds to a minimum ohmic load of 60 Q.
MSC-CB: The maximum capacitive load is 0.68 pF, and the maximum inductive load is 2 mH.
MSC-CB-S: The maximum capacitive load is 0.82 pF, and the maximum inductive load is 2 mH.
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Each OSSD output can be configured as shown in Table 19:

Automatic The output is activated, as per the configuration defined by the EUCHNER Safety Designer software, only if 24 VDC is applied to the related
input RESTART_FBK.

Manual The output is activated, as per the configuration defined by the EUCHNER Safety Designer software, only if there is the logical transition 0-->1
on the related input RESTART_FBK.

Monitored The output is activated, as per the configuration defined by the EUCHNER Safety Designer software, only if there is the logical transition
0-->1-->0 on the related input RESTART_FBK.

Table 19:  OSSD output configuration

Manual Monitored
t2
i
=~ 1
RESTART_FBK . K RESTART_FBK L =
1t BRI |
-+ —
ouT ouT
t=250 ms 250ms <t1 <5s
t2 = 250ms

Figure 10:  Manual/monitored restart

) NOTICE

It is not allowed to connect external devices to the outputs, except if this arrangement is intended in
the configuration performed in the EUCHNER Safety Designer software.
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7.2.3.1. Single-channel 0SSDs (MSC-CB-S, FI8F04S, AH-FO4S08)

The modules MSC-CB-S, FISFO4S and AH-FO4SO8 have single-channel instead of dual-channel OSSD outputs. Three settings
are available for the outputs (configuration via the EUCHNER Safety Designer software):

» 4 single-channel outputs (1 safety output per channel with corresponding RESTART_FBK input)

» 2 dual-channel outputs (2 safety outputs per channel with corresponding RESTART_FBK input)

» 1 dual-channel output and 2 single-channel outputs

+
1
[=]
w
{7:]
o
=
[=]
w
wn
=]
»
+
1

o © o o : ? | o o© o o
' |
+240— |
|
PWR : 3 3| ‘ PWR
| |
I | 3
chi '———————————————l——
(2 : ‘ pi
p2 H2

(w1) 2} (p1) (u2) ‘ (v1) (H2) (w1) (v2)

[e o] Q | [eoNeNe]
; ';? : +24 0SssD4 0SsD3 ;;‘g:
O N s e m@omo
w w (TR "W TR TR

-—=1 -—=q
I 24VDC 220VAC I 24vDC 220VAC
24¥DC 220VAC 220VAC , I i 7
[ a1 ) |
IOSSD1
|
b ___$nol |
l
|
T
- | I
NO.|
""" I
I 24VDC 220VAC
I
I
_—
Configuration of 2-channel double outputs Configuration of 4-channel single outputs
(safety category 4) | (safety category 4)

Figure 11:  AH-FO4S08/MSC-CB-S/FI8FO4S

) NOTICE

In order to meet the requirements of Safety Integrity Level (SIL) 3 when the single-channel OSSD outputs
are used, the OSSD outputs must be mutually independent.
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) NOTICE

The most common causes of errors between the OSSD outputs must be ruled out by installing the
cables properly (e.g. in separate cable paths).

7.2.3.2. High current 0SSD (AH-FO4S08)

The module AH-FO4S08 has 4 high-current safety outputs (max. 2 A per channel).

®» On the use of the module AH-FO4S0O8 with output current >5 A, the module must be separated from the neighboring
modules by the connection of an MSC plug connector in between.

7.2.4. Safety relays (AZ-FO4, AZ-FO408)

The modules AZ-FO4/AZ-FO408 have safety relays with positively driven contacts with 1 normally open contact and 1 nor-
mally closed feedback loop contact. The modules AZ-FO4,/AZ-FO408 contain 4 safety relays.

@ Important!

You will find the possible operating modes for the modules AZ-FO4/AZ-FO408 that can be configured
using the EUCHNER SAFETY DESIGNER software in the section “Relay [RELAY].”

Excitation voltage 17-31VDC
Switching voltage, min. 10 VvDC
Switching current, min. 20 mA

Switching voltage, max. (DC) 250 VDC
Switching voltage, max. (AC) 400 VAC
Switching current, max. 6A

Response time 12 ms
Mechanical life of contacts >20x 106

Table 20: Technical data for AZ-FO4/AZ-F0408

) NOTICE

To ensure correct isolation and to prevent the risk of premature aging or damage to the relay, each
output cable is to be protected using a 4 A quick-blow fuse. In addition, the load characteristics must
correspond to the information in Table 20.
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8. Technical data

8.1. General system settings
8.1.1. Safety-related parameters

Parameters Value Standard
PFHp See tables with technical data for the related module
s 3 (Safe outputs and relay outputs)

1 (Digital outputs)
SFF See tables with technical data for the related module ENIEC 61508:2010
HFT 1
Safety standard Type B
SILCL 3 EN IEC 62061:2005
TYPE 4 ENIEC 61496-1:2013
oL e (Safe outputs and relay outputs)

¢ (Digital outputs)
DCayg High ENISO 13849-1
MTTFp (years) 30-100 EN IEC 62061:2005
Category 4
Device mechanical life 20 years
Degree of contamination 2

8.1.2. General data

MSC-CB MSC-CB-S
Number of inputs, max. 128
Number of safe dual-channel outputs, max. 16 30
Number of safe single-channel outputs, max. 12 32
Number of digital outputs, max. 32 48
Number of relay outputs, max. 12 28
0SSD (MSC-CB, MSC-CB-S, FI8FO2, FISFO4S, ACF02, ACF04) PNP Active High — 400 mA at 24 V DC max. (per OSSD)
0SSD (AH-F04S08) PNP Active High — 2 A at 24 V DC max. (per OSSD)
Relay outputs (AZ-FO4, AZ-FO408) 6 A at 24 V DC max. (per relay)
Digital output PNP Active High — 100 mA at 24 V DC max. (per output)
Base unit 10.6-12.6  + Tinput fitter
MSC-CB + 1 extension module 11.8-26.5  + Tinput fitter
MSC-CB + 2 extension modules 12.8-28.7  + Tinput fitter
Response time MSC-CB (ms) MSC-CB + 3 extension modules 13.9-30.8  + Tiput iter
This response time is dependent on the following parameters: MSC-CB + 4 extension modules 15.0-33.0  + Tinput fiter
1) Number of extension modules installed MSC-CB + 5 extension modules 16.0-35.0  + Tinput_fiter
g; mﬂmgg: gi g%eggtg'uiputs MSC-CB + 6 extension modules 17.0-37.3  + Toput ter
o . MSC-CB + 7 extension modules 18.2-39.5  + Tinput fitter
(Tszicpor:)rjz(é rrz?);())??).se time is calculated by the EUCHNER Safety Designer software MSC-CB + 8 extension modules 193-41.7 + Toout fter
Fault reaction time MSC-CB (ms) MSC-CB + 9 extension modules 20.4-43.8  + Tiput fiter
MSC-CB + 10 extension modules 21.5-46.0  + Tinput_fiter
In this case, the fault reaction time is 2 s. MSC-CB + 12 extension modules 23.6-50.3  + Tinput_fiter
MSC-CB + 13 extension modules 24.7-52.5  + Tinput fiter
MSC-CB + 14 extension modules 25.8-54.6  + Tinput fiter
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Response time MSC-CB-S (ms)

This response time is dependent on the following parameters:
1) Number of extension modules installed

2) Number of operators

3) Number of OSSD outputs

The correct response time is calculated by the EUCHNER Safety Designer software
(see project report).

Fault reaction time MSC-CB-S (ms)
The fault reaction time corresponds to the reaction time, except on SPM modules

with an encoder/proximity switch interface.
In this case, the fault reaction time is 2 s.

Base unit 12.75-14.75  + Tinput fiter
MSC-CB-S + 1 extension module 13.83-37.84  + Tinput filter
MSC-CB-S + 2 extension modules 14.91-40.00  + Tinput fiiter
MSC-CB-S + 3 extension modules 15.99-42.16  + Tinput fiiter
MSC-CB-S + 4 extension modules 17.07-44.32  + Tinput fitter
MSC-CB-S + 5 extension modules 18.15-46.48  + Tinput fitter
MSC-CB-S + 6 extension modules 19.23-48.64  + Tinput filter
MSC-CB-S + 7 extension modules 20.31-50.80  + Tinput fiter
MSC-CB-S + 8 extension modules 21.39-52.96  + Tinput fiter
MSC-CB-S + 9 extension modules 22.47-55.12  + Tinput fiter
MSC-CB-S + 10 extension modules 23.55-57.28  + Tinput fiter
MSC-CB-S + 11 extension modules 24.63-59.44  + Tinput fiter
MSC-CB-S + 12 extension modules 25.71-61.60  + Tinput fiter
MSC-CB-S + 13 extension modules 26.79-63.76  + Tinput fiter
MSC-CB-S + 14 extension modules 27.87-65.92  + Tinput fiter

MSC-CB/MS-CB-S module connection

Proprietary 5-way bus (MSCB) from EUCHNER

Connecting cable cross-section

0.5-2.5 mm2/AWG 12-20 (single conductor/multiple conductor)

Connection length, max. 100 m
Operating temperature -10-55°C
Ambient temperature, max. 55 °C (UL)
Storage temperature -20-85 °C
Relative humidity 10%-95%
Max. altitude (above sea level) 2,000 m

Vibration resistance (EN 61496-1/ class 5M1)

+1.5 mm (9-200 Hz)

Shock resistance (EN 61496-1/ class 3M4)

15 g (6 ms half-sine)

® Tiput fiter = Max. filter time related to the settings on the project inputs (see section “INPUTS”).

8.1.3. Housing

Description Electronics housing, 24-pin, max.
Material of housing Polyamide

Degree of protection, housing P20

Degree of protection, terminal blocks IP 2X

Mounting

Quick-release connection to rail as per EN 60715

Dimensions (H x W x D) in mm

108x22.5x 1145

8.1.4. Module MSC-CB

PFHp (EN IEC 61508:2010) 6.85E-9

SFF 99.8%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.

Module enable (no./description)

2/ PNP Active High “type B” as per EN 61131-2

Digital INPUTS (no./description)

8/ PNP Active High as per EN 61131-2

INPUT_FBK/RESTART (no./description)

2/ EDM control system/automatic or manual operation possible using RESTART
button

Test OUTPUTS (no./description)

4/ for checking for short circuits, overload states

Digital OUTPUTS (no./description)

2/ programmable — PNP Active High

0SSD (no./description)

2 pairs/Semiconductor safety outputs — PNP Active High 400 mA at 24 VDC max.

Slot for the M-A1

Available

Connection to PC

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

Connection to extension module

Via proprietary 5-way MSCB from EUCHNER
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8.1.5. Module MSC-CB-S

PFHp (EN IEC 61508:2010) 1.35E-8

SFF 99.7%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.

Digital INPUTS (no./description)

8/ PNP Active High as per EN 61131-2

INPUT_FBK/RESTART (no./description)

< 4/ EDM control system/automatic or manual mode possible using RESTART
pushbutton

Test OUTPUT (no./description)

4/ for checking for short circuits, overload states

Digital OUTPUTS (no./description)

< 4/ programmable — PNP Active High

0SSD (no./description)

4 Single/semiconductor safety outputs — PNP Active High 400 mA at 24 VDC max.

Slot for the M-A1

Available

Connection to PC

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

Connection to extension module

Via proprietary 5-way MSCB from EUCHNER

8.1.6. Module FI8FO2

PFHp (EN IEC 61508:2010) 5.67 E9

SFF 99.8%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.

Digital INPUTS (no./description)

8/ PNP Active High as per EN 61131-2

INPUT_FBK/RESTART (no./description)

2/ EDM control system/automatic or manual mode possible using RESTART push-
button

Test OUTPUT (no./description)

4/ for checking for short circuits, overload states

Digital OUTPUTS (no./description)

2/ programmable — PNP Active High

0SSD (no./description)

2 pairs/Semiconductor safety outputs — PNP Active High 400 mA at 24 VDC max.

Connection to MSC-CB and MSC-CB-S

Via proprietary 5-way MSCB from EUCHNER

8.1.7. Module FI8FO4S

PFHp (EN IEC 61508:2010) 1.32E8

SFF 99.7%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.

Digital INPUTS (no./description)

8/ PNP Active High as per EN 61131-2

INPUT_FBK/RESTART (no./description)

< 4/ EDM control system/automatic or manual mode possible using RESTART
pushbutton

Test OUTPUT (no./description)

4/ for checking for short circuits, overload states

Digital OUTPUTS (no./description)

< 4/ programmable — PNP Active High

0SSD (no./description)

4 Single/Semiconductor safety outputs — PNP Active High 400 mA at 24 VDC max.

Connection to MSC-CB-S

Via proprietary 5-way MSCB from EUCHNER

8.1.8. Modules FI8 - FI16

Module FI8 FI16
PFHp (EN IEC 61508:2010) 446 E-9 493E9
SFF 99.7% 99.8%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.

8 16

Digital INPUTS (no./description)

PNP Active High as per EN 61131-2

Test OUTPUT (no./description)

4/ for checking for short circuits, overload states

Connection to MSC-CB and MSC-CB-S

Via proprietary 5-way MSCB from EUCHNER
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8.1.9. Module FM4

PFHp (EN IEC 61508:2010) 5.60 E9

SFF 99.7%

Operating voltage 24 VDC +20%

Power dissipation 3 W max.

Digital INPUTS (no./description) 12/ PNP Active High as per EN 61131-2

Test OUTPUT (no./description) 8/ for checking for short circuits, overload states
Connection to MSC-CB and MSC-CB-S Via proprietary 5-way bus MSCB from EUCHNER

8.1.10. Modules AC-FO2 - AC-FO4

Module AC-FO2 AC-FO4
PFHp (EN IEC 61508:2010) 4.08 E9 5.83E9
SFF 99.8% 99.8%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.
INPUT_FBK/RESTART (no./description) 2/4/ EDM control system/automatic or manual mode possible using RESTART pushbutton
Digital OUTPUTS (no./description) 2 ‘ 4
Programmable — PNP Active High
o 2 pairs ‘ 4 pairs
0SSD (no./description)
Semiconductor safety outputs: PNP Active High — 400 mA at 24 VDC max.
Connection to MSC-CB and MSC-CB-S Via proprietary 5-way bus MSCB from EUCHNER
8.1.11. Module AH-FO4S08
PFHp (IEC 61508:2010) 8.56 E-09
SFF 99.7%
Operating voltage 24 VDC = 20%
Power dissipation 4 W max.
INPUT_FBK/RESTART (no./description) 4/ EDM control system/automatic or manual operation possible using RESTART button
Digital OUTPUTS (no./description) 8/ programmable outputs — PNP Active High
0550 o cesrpton El o el Serconductr sttt
Response time 12 ms
Connection to MSC-CB and MSC-CB-S Via proprietary 5-way bus MSCB from EUCHNER
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8.1.12. Modules SPMO - SPM1 - SPM2

Module SPMO SPM1 SPM2

PFHp 7.48E-09 - -

PFHp (TTL/B) - 9.32E-09 (SPM1TB) 1.12E-08 (SPM2TB)
PFHp (sin/cos) - 9.43E-09 (SPM1S) 1.14E-08 (SPM2S)
PFHp (HTL24)) - 8.20E-09 (SPM1H) 8.92E-09 (SPM2H)
SFF 99.7%

Operating voltage 24 VDC +20%

Power dissipation 3 W max.

Encoder interface

TTL (models SPM1TB/SPM2TB)
HTL (models SPM1H/SPM2H)
sin/cos (models SPM1S/SPM2S)

Encoder connections

RJ45

Encoder input signals electrically isolated

Rated insulation voltage 250 V
Overvoltage category Il

as per EN 61800 5 Rated impulse withstand voltage 4.00 kV

Number of encoders, max. - 1 2
Encoder frequency, max. - 500 kHz (HTL: 300 kHz)
Configurable encoder limit range - 1 Hz-450 kHz

Proximity switch type PNP/NPN - 3/4-wire
Proximity switch connections Plug-in terminals
Configurable proximity switch limit ranges 1 Hz-4 kHz
Number of proximity switches, max. 2

Max. frequency, proximity switch 5 kHz

Max. number of axes 2
Frequency spacing, standstill/ overspeed >10Hz
Threshold spacing >5%

Connection to MSC-CB and MSC-CB-S

Via proprietary 5-way bus MSCB from EUCHNER

8.1.13. Modules AZ-FO4 - AZ-FO408

Module AZ-FO4 AZ-FO408
PFHp (EC IEC 61508:2010) 2.72E9 1.30 E-8
SFF 99.8% 99.7%
Operating voltage 24 VDC +20%

Power dissipation 3 W max.

Switching voltage 240 VAC

Switching current 6 A max.

Normally open contacts 4

INPUT FBK/RESTART (no./description)

4/ EDM control system/automatic or manual operation possible using RESTART button

Digital OUTPUTS (no./description)

- 8/ programmable outputs — PNP Active High

Response time

12 ms

Mechanical life of contacts

>40 x 106

Connection

Terminal blocks

Connection to MSC-CB and MSC-CB-S

Via proprietary 5-way bus MSCB from EUCHNER

8.1.14. Modules 08 - 016

Module 08 016
PFHp (EC IEC 61508:2010) 444 E9 6.61 E9
SFF 99.6% 99.6%
Operating voltage 24 VDC +20%
Power dissipation 3 W max.

8 16

Digital OUTPUTS (no./description)

programmable outputs — PNP Active High

Connection to MSC-CB and MSC-CB-S

Via proprietary 5-way bus MSCB from EUCHNER
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8.2. Mechanical dimensions
99 mm 22,5 mm

114,5 mm
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Figure 12:  Module dimensions
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Base unit MSC-CB-S (Figure 14)
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Modular Safety Control System MSC
8.3.3. Module FI8FO2 (Figure 15)
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Module FI8FO4S (Figure 16)

8.3.4.
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8.3.5. Module FI8 (Figure 17)
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8.3.6. Module FM4 (Figure 18)
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8.3.7. Module FI16 (Figure 19)
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Operating Instructions

Modular Safety Control System MSC

EUCHNER

8.3.8. Module AC-FO2 (Figure 20)
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Operating Instructions

EUCHNER

Modular Safety Control System MSC

8.3.9. Module AC-FO4 (Figure 21)
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Operating Instructions

Modular Safety Control System MSC

EUCHNER

8.3.10. Module AZ-FO4 (Figure 22)
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EUCHNER

Modular Safety Control System MSC
8.3.11. Module AZ-FO4FO08 (Figure 23)

Operating Instructions

15{0){OE VA
€2 94n314
JSH
O [Osnwvis
g I
0 [Osnes
g g
O [Osmuwvis
¥ T
0 [Jsnuvis
z L
uoneolpui olweuAkq :zgojqel | O [Ouwaia
¥ £
uoieIN3yuod ay} AV
JEIBUIUMS £q paisanbai st 1Nd1NO 0 LNdNI J ﬂ_ -n“_
[eusaxa doo| 10BJU0D PASO|d UNM NO
%0BqPad} J04I3 [VEEND) _m_ _H_,_ HYE1D
ONIHSY1d 1/0713S 300N MO uonesadQ MO uonesadp uoReINBy0 3 Aq [ 1} B w3
ajels INdLNO a|qe} 140 140 pajsanbai st INd1NO 40 LNdNI Ou }i NOILY¥3dO TYINHON 7 L
|eusIs ay} sayealpy| ONIHSY14
L¥VLS 101009 Uado LA BOFO4-ZV
-3y 4o} Suniepy a3y : Jun aseq sy} Wwouy a3essaw
NO 1S U} Joj Suntem si 9|NpoL auy O Ouws
140 - -
H N
MOTTIA MOTTIA N3II¥O/a3y JHNVHO a3y a3y (VEEMD) It
8/TSNLVLS ¥/14v310 ¥/TAV13Y 1/013s Tivd 1x3 Tiv4 NI NNy HNINVIIN O o
a3l HMY  HOD
8unJels uo uonealpu| 1y 9|qeL d3NHON3
NO NO pay NO NO NO NO MOTHD [eUl — U0 4oyMS
MOTIIA MOTIIA NIIYO/a3y JONVHO a3y a3y (EEND)
8/1SNLYLS ¥/149v310 /1A 13y 1/013s T4 1X3 TIv4 NI NNY ONINVIN
a3l

(Translation of the original operating instructions) 2121331-08-07/22

54



Operating Instructions

Modular Safety Control System MSC

EUCHNER

8.3.12. Module 08 (Figure 24)
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Operating Instructions

EUCHNER

Modular Safety Control System MSC

8.3.13. Module 016 (Figure 25)
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Operating Instructions

Modular Safety Control System MSC

EUCHNER

8.3.14. Modules SPMO - SPM1 - SPM2 (Figure 26)
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Operating Instructions

EUCHNER

Modular Safety Control System MSC

8.3.15. Module AH-FO4S08 (Figure 27)
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Operating Instructions

Modular Safety Control System MSC

EUCHNER

8.4. Fault diagnostics

Base unit MSC-CB (Figure 28)

8.4.1.
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Base unit MSC-CB-S (Figure 29)

Modular Safety Control System MSC

Operating Instructions

8.4.2.
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Operating Instructions

Modular Safety Control System MSC

EUCHNER

Module FISFO2 (Figure 30)

8.4.3.
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EUCHNER

Module FISFO4S (Figure 31)

Modular Safety Control System MSC

Operating Instructions

8.4.4.
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Operating Instructions

Modular Safety Control System MSC

EUCHNER

Module FI8 (Figure 32)

8.4.5.
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Module FM4 (Figure 33)

Modular Safety Control System MSC

Operating Instructions

8.4.6.
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Modular Safety Control System MSC
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Module FI16 (Figure 34)

8.4.7.
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Modules AC-FO2/AC-FO4 (Figure 35)

Modular Safety Control System MSC

Operating Instructions

8.4.8.
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Module AZ-FO4 (Figure 36)
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Modular Safety Control System MSC
8.4.10. Module AZ-FO408 (Figure 37)

Operating Instructions
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8.4.11. Module 08 (Figure 38)
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Modular Safety Control System MSC
8.4.12. Module 016 (Figure 39)

Operating Instructions

uissiw
3ul 1SS!
Alddns sy} 03 9 uid J08uUO . -6 Sindino snyejs
1ddNS U3 0} 9 UIAOUUOD « |y ot ooy o 440 40 NO 40 40 91-6 swdno stues
3w Suissiw
Aiddns ay3 03 G uid 308uUUO - —1 SIndino snjejs
jddns a1y 0} G ud 102UU0) < 40 T T 40 NO 40 40 -1 shdino smers
- d
91-6 SUORIBULOD NAIN0 SME}S ¥0BUD ¢ Suiyse)3 440 40 NO 440 40 DROIan 10 oM 1ol
— d
8T SUORIBULOD JNCINO SNIE}S HOBLD « 40 Suiysel4 40 NO 440 440 %m_ Lw\,%o#”_”wwmw“m
“pda1 10} YINHON3 O} PU3S < 440 440 sown € soyseld 440 sown € soyseld 440 S
_ pa10819p SSaIppe ales
(13S3IQON oRass 89s)
8INpOLL a1 J0 SS3IppE A3UED < 440 440 sowp g saysely | sewm g sayse|4 440 gwo;% mm_m __mh___mmcww_m
“apowl
8y} Ul SI 3|NPOW YaIyMm oum g0-OSIN 40 8|npow uois
HOYY 3 dY3 Ul SI 3INpow yolym 33349 « 440 440 440 NO 440 “US1XD JOUIOUE Ul J0LT
"WgYSAS 1e)Say « |
a|npow
J1edal 40} ¥INHON3 au} Jo ssauppe (el
01 9|npou puas ‘sysisad Wwajqoud au | « 140 110 -sAyd ay sa1eaIpU| 140 sewn g seyse|d 140 ._:Hﬂ__ﬁrmwwgm%ﬂu_ﬂwm
"W9YSAS 1e)Say ¢ ' '
“Iun aseq
LM 21002000 10U UOISIon aemuyy « | SO G SOUSEId | sawin g saysel 440 sewn G sayse|d 440 1043 Aiqnedwo)
sal
“lledas Joj YINHONI 03 BNPOLL PUdS 440 440 440 10z —mrm_w_w_mm_n_ 440 J0JJs [eutsiu|
MOT13A MOTIIA JONVHO a3y a3y N33¥o
JYNSYIIN NOLLYDIHILDTY 91/6 SNLVLS 8/T SNLVLS 1/0 13S TIvd 1X3 TIv4 NI NNy HNINYIIN

aal

(Translation of the original operating instructions) 2121331-08-07/22

70




Operating Instructions

Modular Safety Control System MSC

EUCHNER

8.4.13. Modules SPMO, SPM1, SPM2 (Figure 40)
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Modular Safety Control System MSC
8.4.14. Module AH-FO4S08 (Figure 41)

Operating Instructions
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9. EUCHNER Safety Designer software

Using the “EUCHNER Safety Designer” (SWSD) application software, it is possible to design the logic for the safety com-
ponents connected to the control system and the MSC system extensions.

The MSC base unit and the related extension modules monitor and control the connected safety components.

EUCHNER Safety Designer is based on a graphical user interface using which the connections between the various compo-
nents can be defined. They are described in the following:

9.1. Installing the software

9.1.1. PC hardware system prerequisites
» RAM: >2 GB

» Hard disk: >500 MB free storage capacity

» USB connection: 2.0 or higher

9.1.2. PC software system prerequisites
Windows 7 with Service Pack 1 (or higher) installed.

) NOTICE

» Microsoft Framework 4.8 (or higher) must be installed on the PC

9.1.3. EUCHNER Safety Designer is installed as follows

» An installation file is available at www.euchner.com
» Double-click the file SetupDesigner.exe.

After the installation is complete, a window appears in which the user is prompted to close the installation program.
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9.1.4. General
If EUCHNER Safety Designer has been installed correctly, an icon is added to the desktop.

To start the program: double-click this icon. »

The following start screen is displayed:

Wy EUCHNER Safety Designer: Project E“E‘
Project Edit Communication Simulation Options 7

{EUCHNER i HEmmTH Y e/ @@\ BAOW X BE® 5|0 wcHNR-Name _ MSC

(=) ttems (=) Property
(¥ Input

(%) Speed Control
() output
(¥) Comments

(%) Logic

(%) Memories

(%) Safety Guard Lock
(+) Counters

(%) Timers

(%) Muting

(%) Visual Configuration|

B
i

Reset Zoom 100%

Figure 42:  EUCHNER Safety Designer

MSC-Module: Not present State: Unconn ected Ver:1.5.3

You can now start to create projects.

9.1.5. Default toolbar

The default toolbar is shown in Figure 43. The meaning of the icons is explained in the following:
EUCHNER sl HEmmTE Y e/ 90\ BAOTIX E® 5O
Figure 43: EUCHNER Safety Designer, default toolbar

1> , CREATE NEW PROJECT
CHANGE CONFIGURATION (composition of different modules)

CHANGE USER PARAMETERS (name, company, etc.)
SAVE CURRENT PROJECT
LOAD EXISTING PROJECT (from hard disk)

PRINT PROJECT SCHEMATIC

W L ke

PRINT PREVIEW

L

8> A PRINT AREA
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9> ﬁ CONNECT GRID

10> | SHOW RESOURCES

11> 1 ! PRINT PROJECT REPORT

125> &%  UNDO (undo last command)

133  #  REDO (redo last action)

14> N:"J- VALIDATE PROJECT

15> T. ESTABLISH CONNECTION TO MSCB

16 > @ DISCONNECT FROM MSC

17 5 & SEND PROJECT TO MSC

18> -i"‘ DOWNLOAD EXISTING PROJECT (from MSC)
19> ' MONITOR 1/0 — REALTIME STATUS - GRAPHIC
20 > I’ﬂ MONITOR |/0 - REALTIME STATUS — TEXT
21> [7]  pownLowDLoGFILE

22 > - DISPLAY SYSTEM CONFIGURATION

23> - DOWNLOAD FAULT MEMORY

24 > x CLEAR FAULT MEMORY

25> . SCHEMATIC SIMULATION

26 > @ GRAPHIC SIMULATION

275> )% CHANGE PASSWORD
28 > tﬁ ONLINE HELP

29 > v _f"— RESTORE PASSWORD

Figure 44: EUCHNER Safety Designer, default icons m

9.1.6. Menu bar
The menu bar can be deactivated/activated.

File Project Edit Communication Simulation Options 7

EUBHNER 6% HE =W H 1 =50 & X .'Q\ i:] -4 X .@ e Euchner—MSC—Module;
Figure 45:  EUCHNER Safety Designer, menu bar
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9.1.7. Creating a new project (configuring MSCB system)

To start a new project, select the icon on the default toolbar. The window with the project information is displayed
(Figure 46).

File Project Edit Communication Simulation Options 7

EUCHNER [ 4% W& mm ¥ 7 nn|

(~) Items W Project information X
)
Input
@ R Company Company
@ Speed Control e Haite
@ Chutpus Project Name Project
@ Comments | Ok | | Cancel |

Figure 46: EUCHNER Safety Designer, Project information
After opening, the MSC-CB-S module is shown. The base unit MSC-CB and the firmware versions of both base units can be
selected from the drop-down menu.

You can add the modules necessary for the system using the list boxes at the top of the screen (Select extension module).
The node can be selected using the list box at the bottom of the screen.

The insertion order of modules is not important. Also the physical position of the modules must not be the same of the msd
configuaration menu. For example, 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.

SELECT EXTENSION MODULE (to add to the configuration)

Ty Configuration
M5C-CB Fit v | sPmp 07F04 |- v - -
cece cccc  coce cece
EUCHNER EUCHNER EUCHNER EUCHNER EUCHNER

o 2 P oo P g
mi ¥ wd ¥ wd W il ¥ wl ¥
o md @ mf mf 2 mf @
MSCLE L Fata AZFOA
o F e w f i &
[ Aop oA aon’  F
e L " . ek
¢ or P pop sl
AP PP
mod & PF v oE
owa?  F T ' F
e PP o f
L L PO

4|Z| Mumber of CI1

2 [+] Mumber of C12

Cancel

SELECTION OF FIRMWARE VERSION SELECT NODE (from O to 3) Deactivates the process of reading from the M-A1 memory card

Figure 47: EUCHNER Safety Designer, selecting extension module
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9.1.7.1. Changing configuration (layout of the various modules)

You can change the system configuration by selecting the ._\.ﬁu icon. The Configuration window is displayed again (Figure 47).

9.1.7.2. Editing user parameters

You can edit the project information by selecting the ® icon. The window with the project information appears (Figure 46).
It is not necessary to log off from ESWD for this action. As a rule, this feature is used when a new user needs to prepare a
new project (also on the use of a project prepared previously).

9.1.8. Tool bars for ITEMS, OPERATOR, CONFIGURATION
Four large tool windows are displayed on the left and right side of the main window (Figure 48):

W EUCHNER Safety Designer: Project [=]=]i=]

File Project Edit Communication Simulation Options 7

{EUCHNER S HEsmWE e/ 2@@\(BADS# X B® 5| @ company-Name | MSC

E [(+) items H (2) Property
H H
.

1 —_— (%) Speed Control

EEsssssssmEssEEEp
® Operator -
(¥) Logic H
(%) Memories

() Safety Guard Lock || =
(%) Counters E

® Timers E 4
® Muting

® Miscellaneous

® Configuration

MSC-CB Master 8 input - 2.]

- = s s -
Reset Zoom 100% MSC-Module: Not present [l e e Rl ot o

Figure 48: EUCHNER Safety Designer, tool windows

1. “ITEMS” tool window

This window contains the various function blocks that make up the project. These blocks are divided into four different
categories:

» Input

» Speed Control

» Output

» Comments
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2. “OPERATOR” tool window

This window contains the various function blocks for linking the items in point 1. These blocks are divided into seven different
categories:

» Logic

» Memories

» Safety Guard Lock

» Counter

» Timers

» Muting

» Miscellaneous

3. “CONFIGURATION" tool window
This window contains the description of the project layout.

4., “VISUAL CONFIGURATION" tool window
This window contains the graphic illustration of the project layout.

9.1.9. Preparing the diagram
After the selection of the system layout, you can configure the project.

The logic diagram is prepared with the aid of the DRAG & DROP function:

» Select the item required from the windows described above (the individual items are described in more detail in the fol-
lowing) and drag to the design workspace.

» After the selection of an item, the PROPERTY window is activated where you must complete the fields as necessary.

» You can set a specific numeric value on a slider (e.g. Filter) using the left and right arrow keys on the keyboard, or by
clicking the ends of the slider.

» ltems can be linked together by selecting the required pin using the mouse and then dropping the link on the pin to be
connected using drag & drop.

» You can make connections between elements a long way apart using the “Interpage In/Out” component under “Opera-
tor/Miscellaneous”. A name must be assigned to the “Interpage Out” element; this name must correspond to the related
“Interpage In” element to create the required connection.

| Property ~ | Property
I"ué—:rcage Out Interpage In
Connection name Connection name .
Left part of the P Right part of the
diagram diagram
Interpage In assigned names Interpage Out azsigned names
oz &)

Figure 49: Interpage In/Out

» If an item needs to be duplicated, first you must select it and then you can copy and paste it by pressing CTRL+C/
CTRL+V on the keyboard.

» An item or a link is deleted by selecting the item or the link and then pressing DEL on the keyboard.
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9.1.9.1. Using the right mouse button

» On input/output blocks
- Copy/paste
- Delete
- Delete all assigned connections
- Alignment with other function blocks (with multiple selection)
- Help
- Monitor mode: show/hide the property window
- Status block: activate/deactivate the logical negation on the input pin

» On operator blocks
- Copy/paste
- Delete
- Alignment with other function blocks (with multiple selection)
- Help
- Activate/deactivate the logical negation
- Monitor mode: show/hide the property window

» On terminals
- Alignment with other function blocks (with multiple selection)

» On connections (wires)
- Delete
- Indication of the entire path for a connection (network)

Wy EUCHNER Safety Designer: Project [==lx]
File Project Edit Communication Simulation Options 7
{EUCHNER éf HEm@m TN o/ 5@@\EA0% ¥ X E® % @ compny-Nome aasannaanas MSC..
@ Items E @ Traeey .
E \ TERLOCK
|
?E:sz WINDOW \ put Type
& Soiid State Device ﬁ Double NC +
~ WITH : [C] Manual Reset
O BJ ECT ] Type
E Automatic
PROPERTIES E Cutput Test
INTERLOCK
Iﬁm .“-- -....“ i No Test “ | Input1
2 " = ‘: u Mo Test ¥ |InputZ
Eaplas® E [ Startlp Test
@ Operator = [Filter {ms)
(¥) Logic ok
=] With simuitaneity
@ Memories z S
. [ Enable Error Qut
() Safety Guard Lock . e———
s Start point for - — :
) Taness the connection I ;
@ Muting
® Miscellaneous D E S I G N
@ Configuration
MSC-CB Master 8 input - 2 WORKS PACE
Reset Zoom 100% MSC-Module: Not present State: Unconnected  Ver: 1.5.3

Figure 50:  EUCHNER Safety Designer, design area
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9.1.10. Example for a project

Figure 51 shows an example of a project in which the module MSC-CB is connected to only two safety components (interlock
and emergency stop).

The inputs (1, 2, 3) on the module MSC-CB for connecting the contacts on the safety components are highlighted in yellow
on the left. The MSC outputs (from 1 to 4) are activated as per the conditions that are specified in the interlock (INTERLOCK)
and emergency stop (E-STOP) (see Page 100 Emergency stop (E-STOP) and Page 101 Interlock (INTERLOCK)).

Click a block to select it and activate the PROPERTY window on the right where you can configure the activation and test
parameters for the block.

B EUCHMER Safety Designer: Projekt - File Name: C:\Users\install\Desktop)Example esx

File Preeel Bt Commumcation Smusten Optees 7

EUCHNER @ «f Himm®i 2o 506\ BA0E I X ES 5 O e Nane MSC
(=) tems (=) Propeny
(=) tnguat
(%) Sppred Contrcd
(=) Output
ot B g
"

- —
oo s 7 2o |
[t 2 s 0 e L

(=) Operator

() Logic

() Memaries

(%) Satety Guard Lock

(©) Countens

(%) Timess

2 & (T4

() Musting it -

S M e 1
() Miscallsnsous ;m:m?ccl!m)iJ L

Figure 51: EUCHNER Safety Designer, project example

At the end of the project preparation phase (or during intermediate steps), you can save the current configuration using the

L'li icon on the default toolbar.

80 (Translation of the original operating instructions) 2121331-08-07/22



EUCH NER Operating Instructions
Modular Safety Control System MSC
9.1.10.1. Project validation

) NOTICE

The completed project must now be validated.

This check is made by running the VALIDATE command (- symbol on the default toolbar).

[input 1 aosc-ce 17 B—— © L.ossD2amscce) /e
Curt 1
[_0ss0 28 msc.ce /el
=
Validation result: OK ¥
Project Report [Schematic CRC: 5303H)
INPUT: 99 [3/32)
Function Blocks: 2
Total number blocks: 0% [0/64)
0S5D: 50% (2/4)
STATUS: 0% (0/4)
[ 0550 18 (Msc-ce) 6|

FEK_RST1/P7

Figure 52:  EUCHNER Safety Designer, project validation

If the validation is successful, a sequential number is assigned to the INPUT and OUTPUT on the diagram. This number then
appears also in the REPORT and in the monitor in EUCHNER Safety Designer. The configuration can be transferred only
after successful validation.

FAN WARNING

The validation function checks only whether the programming is appropriate for the properties of the m

MSC system. However, this check does not guarantee that the device has been programmed such
that all safety requirements for the application are met.
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9.1.10.2. Resources allocation

The resources allocation can be shown by selecting the

fieldbus inputs and fieldbus outputs, are shown in the resources allocation.

icon. All elements used, such as inputs, outputs, status,

Projekt: Resources allocation

Required Modules Input

MSC-CB
FIZFO2 Nede 0
FI16 Node 2

OdodoooooooOoo
OodoooooooOoo
OdodoooooOoOooo
OdodoooooooOoo
OodoooooooOoo
OdodoooooOoOooo
OdodoooooooOoo
OodoooooooOoo
OdodoooooOoOooo
OOoOOooooooOoOoo
OodoooooooOoo
OdodoooooOoOooo
OOoOOooooooOoOoo
OodoooooooOoo
OdodoooooOoOooo
OOoOOooooooOoOoo

Report Status

Allocated Inputs: 32
Allocated Qutputs: 4
Allocated Status: 4
FieldBus Input: 0
FieldBus Probe: 0

ODoooooooooooo
OooooOoooOooooOo
ODOooOoOoooooooooOo
ODoooooooooooo

161314131211 10 9 8

6151413121110 9 8

OOodooooooooog
ODOoCooooooooog
ODodooOooooooog
OOodooooooooog
ODodooOooooooog
Oodooooooooog

765 43 21
v vl v

7 65 4321

ODOoCooooooooog
ODodooOooooooog
Oodooooooooog
ODOoCooooooooog
ODodooOooooooog
OOodooooooooog

MSC-CB
FIBFO2 Node O
FI16 Nede 2

MSC-CB
FI8FO2 Node 0

*

Outputs
4 3 21
vl [wv| MSC-CB
FIBFO2 Node 0

Ododooooooooog
Ooodooooopoooog
Ododooooooooog
Ododooooooooog

FieldBus Input
76543210

FieldBus Probe
76543210

Figure 53: EUCHNER Safety Designer, resources allocation

9.1.10.3. Print report

The system layout can be printed together with the properties of the individual blocks (' *= icon on the default toolbar).
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Project Report generated by EUCHNER Safety Designer Ver.: 1.8.0 E U c H N ER

Project Name: Projekt

User: Name

Company: Unternehmen

Date: 22.09.Z020 08:20:30

Schematic CRC: 5303H -l 1
File Name: C:\Users\install'\Desktop\Example.esx

M8C-Module: Configuration

Module MSC-CB (Configured Firmware version: FW »>= 3.0 <4.0)
Module FI1é Node 2 (Minimum Regquired Firmware version: 0.1)
Module FIBFOZ MNode 0 (Minimum Required Firmware wersion: 0.1)
Updating from M-Al Disabled: False

Cycle Time i(m=) = 3,736 2

MEC-Module: Safety Information
PFHd (according to IEC 61508): 2, 03E-008 (1/h)

: -
MTTEFd {according te EN IR0 13849-1): 143 years E;

DCavg (according to EN IS0 135845-1): 99.00 %

Attention!

Thiz definition of PL and of the other related parameters asz set forth in EN IS0 1384%9-1 only refers to the
functions implemented 1n the M3C-Module system by the MEC 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 dewvicez connected to the MEC-Module syztem within the scope of the application. This task and any other aspect
of system configuration are the exclusive responsibkility of the user/installer.

The final MTTFd value, taking in account data for all the devices connected to the system, must always be saturated
to 100 years if over

Resources used

- 4
INPUT: 9% (3/3Z2)
Function Blocks: 2

Total number bleocks: 0% (0/64)

028D: 50% (Z/4)
STATUS: 0% (0/4)

Electrical diagram

E-Gate

Function Bleck 1

Filter (ms): 3

Double NC

Reset Type: Automatic

StartUp Test: False
Connections:

Inl: MEC-CB INPUT1/Terminall?
In2: MSC-CB INPUTZ/Terminalll

E-Stop

Function Bleck 2

Filter (ms): 3

gingle

Reset Type: Automatic

StartUp Test: False
Connecticons:

Inl: MEC-CB INPUT3/Terminall®

OUTEUT1: 085D SIL3/PL & . 5
Reset Type: Automatic

Response time: 16, 498 ms
Dependence on inputs:
Function Bleck 2
Connections:

MEC-CB O8SSD1A/Terminals
MEC-CE O88D1E/Terminaléd
MEC-CB Fbk: Terminal?

OUTEUTZ2: OSSD SIL3/PL =
Reget Type: Automatic
Response time: 16, 498 ms
Dependence on inputs:

Function Block 1
Connections:

MSC-CB OSSD2ATerminal
MEC-CE O88D2E/ TerminallD
MSC-CE Fbk: Terminalll

Signaturs
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Total CRC
Cycle time

Information about the safety level

Resources used

OSSD reaction time

Figure 54:  EUCHNER Safety Designer, project report

A WARNING

» This definition of the PL and the other related parameters as per EN ISO 13849-1 relates only to
the functions that have been implemented by EUCHNER Safety Designer in the MSC system; here
it is assumed that the configuration has been performed correctly.

» The data for all devices connected to the MSCB in the application must be taken into account in
the actual PL for the entire application and the related parameters.

» This task is allowed to be performed only by the design engineer or the installer.

o kR w o=

9.1.10.4. Connecting to MSC

) NOTICE

A remote connection is possible with a base unit firmware version from 3.0.1. To establish a connection
to the MSC, the USB connection of the base unit is accessed via an Ethernet adapter.

-«
Once the base unit has been connected to the PC via the USB cable, a connection must be established using the -

icon. A window with a password prompt appears. Type password (see “Password protection”).

Enter Password ot

Password:

| © " Levell
* Level?

[~ Remote connection (only with Fi >=3.01)

QK Cancel

Figure 55:  EUCHNER Safety Designer, password prompt

9.1.10.5. Sending the configuration to the MSC system

P

Click the = icon on the default toolbar to send the saved configuration from the PC to MSC-CB/MSC-CB-S after the
related command is executed. In the MSC-CB/MSC-CB-S, the project is saved in the internal memory and (if fitted) on the
M-A1 memory card (password required: level 2).

) NOTICE

This function is available only after the successful validation of the project.
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9.1.10.6. Downloading a configuration file (project) from the base unit

-,

Click the i‘ icon on the default toolbar to download a project from the base unit MSC-CB/MSC-CB-S to the EUCHNER
Safety Designer configuration software. EUCHNER Safety Designer displays the project saved in MSC-CB/MSC-CB-S (required
password: level 1).

) NOTICE

» If the project is to be used for other modules of type MSC-CB/MSC-CB-S, the components con-
nected in each case are to be checked (see “System layout” on page 85).

» Then, a “Project validation” (Page 81) and “Checking the system” (Page 90) are to be per-
formed.

9.1.10.7. Configuration log

) NOTICE

» The creation date and the CRC (four-digit hexadecimal code) for a project saved in the MSC-CB/
MSC-CB-S are contained in the configuration file (project) (Figure 56).

» Up to five sequential events can be recorded in this log. Then the results are overwritten starting
with the oldest event.

The log file (LOG) can be displayed using the ij icon on the default toolbar (password required: level 1).

[] Log File o |
Date | CRC ‘
2312115 9FEOH
2312115 |BFEDH
17/12/15 | Ags5H
17/12/15 4EESH

|
Exit

Figure 56: EUCHNER Safety Designer, log file

2121331-08-07/22 (Translation of the original operating instructions) 85



Moduar Safety Control System MSC EUCHNER

9.1.10.8. System layout

—

==
The current layout of the MSC system can be checked using the -~ icon (password required: level 1). A table with the
following content appears:

» Connected modules;
» Firmware version installed in the individual modules;
» Node number (physical address) of the individual modules.

Installed Fimmware
VErsion

Recognized Modules Maotes

Module MSC-CB 2.0 M-A1 Mot Present

Module FIg Node: 0 0.7

Module AC-FO4 Node: 0 | 0.4

Ee N s

Figure 57:  Overview of system layout

If there is an error in one of the modules detected, the following window appears.
In the example below the node number of module FI8 is not correct (indicated by red text).

Minimum Required
Firmware version

Installed Fimware
Version

Module M5C-CB 2.0 M-AT Mot Present | Module MSC-CB

Recognized Modules MNotes | Reguired Modules

Module FI§ Hode: 3 07 Module FI& Node: 0

Maodule AC-FO4 Node: 0 |ﬂ.4 Module AC-FO4 Node: 0

Seanning_|

Figure 58:  Erroneous system layout

9.1.10.9. Disconnecting the system

Click the @ icon to disconnect the PC from the base unit. After disconnection, the system is reset and restarted with
the transferred project.

) NOTICE

If the system does not comprise all the modules designated in the configuration, this discrepancy is
indicated on the MSC-CB/MSC-CB-S module and the module is not started (see SIGNALS).
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9.1.10.10.Monitor (real-time 1/0 status — text form)

Click the g.. icon to activate the monitor (password required: level 1). A pop-up window with the following content appears

(in real time):

» Status of the inputs (if the item has two or more input connections to MSC, only the first is indicated in the monitor as
active; see example shown)

» Input diagnostic

» OSSD state;

» OSSD diagnostics;

» Status of the digital outputs;
» OUT_TEST diagnostics.

Input diagnostic | Module | 0SSD | State | OSSD diagnostic | Module

B0 B x MM MMM M| M| X

Figure 59:  Monitor (text form)
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9.1.10.11.Monitor (real-time 1/0 status — text — graphic)

Click the LY icon to activate/deactivate the monitor (password required: level 1)
60) the diagnostics can be read (in real time) as follows:

» RED = OFF

» GREEN = ON

» DOTTED ORANGE = Connection error

» DOTTED RED = ENABLE present (e.g. RESTART)

SPECIAL CASES

= “NETWORK" OPERATOR, “NETWORK IN" and “NETWORK OUT" signals:
» THICK CONTINUOUS RED LINE = STOP

» THICK CONTINUOUS GREEN LINE = RUN

» THICK CONTINUOUS ORANGE LINE = START

» “SERIAL OUTPUT” OPERATOR:
» THICK CONTINUOUS BLACK LINE = Data transmission

You can display the diagnostics by positioning the mouse pointer on the link.

W EUCHNER Safety Designer: Project

EUCHNER 6} HEmEm N oy 5@0 A EAO® ¥ X% @ Company - Name

. Based on the color of the links (Figure

(==

MSC

Input 1 (MSC-CB) /P17 gg--------- :
Input 2 (MSC-CB) /PIB----------nvennmnen

INpUt 3 (MSC-CB) /P19 [l -enemeesensen [ 1

Input 4 (MSC-CB) /P20 - -+-----.

Input 5 (MSC-CB) /P21 Qe ceneeenieeoe [l 2

FBK RSTZ/P11

Reset Zoom j 100%

MSC-Module: Present State: Monitor Connection  Ver.:1.34.2

Figure 60:  Monitor (graphic)
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9.1.11. Password protection

To upload and save the project, you must enter a password in EUCHNER Safety Designer.

) NOTICE

The default password must be changed to prevent tampering (password level 2) or so that the con-
figuration loaded in the MSC is not visible (password level 1).

9.1.11.1. Password level 1
All operators who use the MSC system must have a level 1 PASSWORD.

Using this password it is possible to display only the LOG file, the layout of the system, the realtime monitor and the upload
processes.

un

On the initialization of the system for the first time, the operator must use the password “” (ENTER key). System planners
who know the level 2 password can assign a new password for level 1 (alphanumeric, max. 8 characters).

) NOTICE

Operators who know this password are authorized to upload the project (from MSC-CB/MSC-CB-S
to PC), to edit it or to save it.

9.1.11.2. Password level 2

System planners who are authorized to work on the preparation of the project must know the level 2 PASSWORD. On the
initialization of the system for the first time, the operator must use the password “SAFEPASS” (upper case).

System planners who know the level 2 password can assign a new password for level 2 (alphanumeric, max. 8 characters).

) NOTICE

» Using this password, the project can be uploaded (from PC to MSC-CB/MSC-CB-S), edited and
saved. In other words, complete control of the PC => MSC system is possible using this pass-
word.

» On UPLOADING a new project, you can change the level 2 password.

» Should one of these passwords no longer be available, please contact EUCHNER to request an
2
unlock file (if the unlock file is saved in the correct folder, the -~ icon appears on the toolbar).
Press the icon to reset the level 1 and 2 passwords to their original values. This password is pro-
vided only to the system planner and can be used only once.

9.1.11.3. Password change

o
Click the 73 icon to change the PASSWORD after the connection has been established using the level 2 password.

A window (Figure 61) appears in which the new password can be selected. Type old and new password in the related fields
(max. 8 characters). Click OK.

At the end of the process, disconnect to restart the system.
If an M-A1 memory card is fitted, the new password is also saved on this memory card.

Old Password

| " Levell Fassword

New Password % Level2 Password

Insert the new password again

Figure 61: Password change
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9.1.12. Checking the system

FAN WARNING

The system must be checked for correct operation after the project has been validated and uploaded
to the MSC-CB/MSC-CB-S module and all safety components have been connected.

This check is made by forcing a status change for each safety component connected to MSC to check whether the status
of the outputs also actually changes.

The following example is intended to explain the CHECK process.

i EUCHNER Safety Designer: Project ===
File Project Edit Communication Options ?

EUCHNER i HEsa Y an/ @80\ BAOD® X
[“hems

€ Company - Name MSC

~ | Property

~ | Input
+ | Speed Monitoring

| @ @llﬂ'ﬂ![ﬂﬂ(
LT T
* Comments i T

=S ammmE
FEK RSTL/P7

Figure 62:  Checking the system

(t1)  Inthe normal operating status (interlock (INTERLOCK)), Inputl is closed, Input2 is open and the INTERLOCK output

set to the “High” logic level. In this mode the safety outputs (OSSD1/2) are active and a supply voltage of 24 VDC is present
at the related terminals.

(t2)  If the interlock (INTERLOCK) is opened physically, the state of the inputs changes and therefore also the outputs of
the INTERLOCK block: (OFF = 0 VDC —> 24 VDC); the state of the safety outputs 0SSD1/2 changes from 24 VDC
to 0 VDC. If this change is detected, the movable interlock (INTERLOCK) is connected correctly.

24VDC

Inl L 0VDC

In2 oVvDe | 24 VDC

ouT 24 Vbe | 0VDC

OSSD1 2R 1 0vDC

055D2 2 be ! 0VDC
(t1) . (t2)

Figure 63:  Change in the state of the system inputs/outputs

FAN WARNING

» You will find more detailed information on the correct installation of external sensors/components
in the installation manual.

» This check must be performed for each safety component in the project.
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9.2. Item-specific function blocks
9.2.1. Output items
9.2.1.1. Safety outputs (OSSD)

The OSSD outputs do not require any maintenance. Outputl and Output2 supply 24 VDC with an input of “1” (TRUE) and
0 VDC with an input of “0” (FALSE).

=» Each OSSD pair has a corresponding RESTART_FBK input. This input must always be connected as described in the
paragraph RESTART_FBK.

@ Property
CS5D

[] Manual Reset

Reset Type

- [osspiamscce gps] T

Enable Status

= |L0SSD 1B (MSCGE) /P External K time monitoring

rror

External K delay (ms)

jtatus SC:.

Enaile Error Out

[] OS50 feedback unconnected

ltem description

Figure 64:  OSSD (safety outputs)

Parameters

Manual Reset: If selected, a reset can be requested on every change in the input signal. Otherwise, activation of the output
will correspond directly to the input conditions.

Manual Monitored
t2
—
1
- 1
RESTART_FBK ! N RESTART_FBK L =
1t 1t Y/
LN “—
ouT ouT
t=250ms 250ms <t1 <5s
t2 =250ms

Figure 65:  OSSD parameters

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Enable Status: If activated, the OSSD can be connected to a STATUS.

External K time monitoring: If activated, the time window for monitoring the external feedback signal (on the state of the
output) can be set.

If the OUTPUT is at logic level “High” (TRUE), the FBK signal must be at the logic level “Low” (FALSE) within the time set and m
vice versa.

Otherwise, the OUTPUT output changes to the Low level (FALSE) and the error is signaled on the base unit MSC-CB/MSC-
CB-S by the flashing of the CLEAR LED for the OSSD in the error mode.

Enable Error Out: If activated, the ERROR_OUT output is enabled. If an error is detected on the external FBK signal,
the output changes to the logic level “High” (TRUE).
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The Error OUT signal is reset if one of the following events occurs:
1. The system is switched off and on again.
2. Activation of the RESET operator.

0SSD 3 0ssD
0sSD . . .
o FBK E i FBK i i
FaK L T
ok L Dok N
! : = a
"t fbk I |4
ERROR OUT ERROR OUT ERROR OUT
Figure 66: Example for OSSD with correct Figure 67:  Example for OSSD with erroneous feedback
feedback signal: in this case ERROR signal (external switching time exceeded): In
OUT=FALSE this case, ERROR OUT=TRUE

0SSD feedback unconnected: If selected, the RESTART_FBK input does not have to be connected. Otherwise, the feedback
loop must be connected directly to 24 V or the positively driven contact must be fed back.

This parameter is only applicable to modules:

» MSC-CB with firmware version >4.1

» FIBFO2 with firmware version >0.11

» AC-FO4, AC-FO2 with firmware version >0.7

» AH-FO4S08 firmware version > 0.1

9.2.1.2. Safety output (single-double OSSD)

The OSSD safety output does not require any maintenance.

Outputl supplies 24 VDC with an input of “1” (TRUE) and O VDC with an input of “0” (FALSE).
@ Property

single-Double OS50
Dutput Type

Single

] Manual Reset

Reset Type
Automatic
hl Enable Status
FIRSTI/P? T lLossp1csross 1))
External K time monitoring
Hrror External K delay (ms)
et 300
Enable Error Qut
Single-Double 055D I:I No test
o test pulses

[tem description

Figure 68:  Single-double OSSD

=» Each SINGLE_OSSD output has a corresponding RESTART_FBK input. The RESTART_FBK input appears for OSSD outputs
of the MSC-CB-S and FI8FO4S modules only if manual reset or feedback loop monitoring is activated. The RESTART_FBK
input is mandatory on the AH-FO4S08 module and must be connected as described in the RESTART_FBK section.

Parameters

Output type: two different output types are available:
» Single output
» Double output
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The operator can choose from the following configurations using the MSC-CB-S, FISBFO4S and AH-FO4S08 modules:
1. Four OSSD function blocks (single output)

2. Two OSSD function blocks (double output)

3. Two OSSD function blocks (single output) + one OSSD function block (double output)

) NOTICE

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_RST3/P7

o2 i T _ossDemosncss o) ez

Figure 69:  Example for a project: 2 blocks with single output + 1 block with double output

The possible configurations of the MSC-CB-S, FISFO4S, AH-F04S08 (2 or 4 OSSD) modules are shown below:

0SSD1 !
+ = NODE e I 4+ - mNODE g mmemmmemememmmm— e

(u1) (uz)

PWR

e e e

w1} (p2)

(u1)

________________ m

Figure 70:  Configuration of 2-channel outputs Figure 71:  Configuration of 4 single-channel outputs
(category 4) (category 4)

(u2)

FBK1CH
FBK2CA
"

Manual Reset: If selected, a reset can be requested each time the IN input signal drops out. Otherwise, activation of the
output follows the input conditions directly.
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Manual Monitored
t2

«—>,

1

-~ !

Reset | Y Reset | N

1 t S IR ]
R - =

ouT ouT

t=250ms t1 > 250 ms
t2=250ms

Figure 72:  Manual/monitored reset

There are two types of reset: Manual and Monitored. On the selection of manual reset, only the signal transition from 0 to
1 is checked. With monitored reset, the double transition from O to 1 and then back to O is checked.

Enable Status: If activated, the current status of the OSSD can be connected to any point in the diagram.

External K time monitoring: If activated, the time window for monitoring the external feedback signal (on the state of the
output) can be set.

If the OUTPUT is at logic level “High” (TRUE), the FBK signal must be at the logic level “Low” (FALSE) within the time set and
vice versa.

Otherwise, the OUTPUT output changes to the Low level (FALSE) and the error is signaled on the base unit MSC-CB by the
flashing of the CLEAR LED for the OSSD in the error mode.

Enable Error Out: If activated, the ERROR_OUT output is enabled. If an error is detected on the external FBK signal,
the output changes to the logic level “High” (TRUE).

The Error OUT signal is reset if one of the following events occurs:
1. The system is switched off and on again.
2. Activation of the RESET MSC-CB operator.

0SSD 0SSD 0SSD
FBK FBK | FBK :
o | ' Uibk ok |
— “‘—h; —! y
ERROR OUT ERROR OUT ERROR OUT
Figure 73:  Example for OSSD with correct Figure 74:  Example for OSSD with erroneous feedback signal (ex-
feedback signal: in this case ternal switching time exceeded): In this case, ERROR
ERROR OUT=FALSE OUT=TRUE

No test pulse: If activated, no test pulses will be transmitted via the output.

) NOTICE

The SIL decreases when this parameter is activated.

0SSD feedback not connected: If this is selected, feedback must not be connected. If not selected, feedback must be
connected directly to 24 V or via the row of NC contacts of K1,/K2.

) NOTICE

This parameter applies only to the module AH-FO4S08, firmware version >0.1.
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9.2.1.3. Signal output (STATUS)

Using the STATUS output, every point in the diagram can be monitored by connecting it to the In input. The output supplies
24 VDC with an input of “1” (TRUE) or 0 VDC with an input of “0” (FALSE).

@ Property

STATUS

STATUS [tern description
FIn
ut

=

Figure 75:  Status

/A\ Important!

The STATUS output achieves only SIL 1 / Performance Level PL c.

9.2.1.4. Fieldbus output (FIELDBUS PROBE)
Using this element, the status of any point on the diagram can be indicated on the fieldbus.
The respective bit must be selected to perform changes on the output. The following table shows the max. number of sensors.

Base unit Fieldbus module firmware No. of sensors
MSC-CB-S >2.0 Max. 32
MSC-CB-S <20 Max. 16
MSC-CB Independent Max. 16

Table 65: Max. number of sensors at the fieldbus output

The states are indicated on the fieldbus using four bytes. (Refer to the fieldbus module operating instructions for more
detailed information.)

@Prupeﬂy
FIELCBUS PROBE
bit
543210

76
ooooodog
5141312 1108 8
E\ ooooOooon
bit 2322212013 18 17 18
oooooooo
31 30 29 28 27 26 25 24
ooooogoo

Figure 76:  Fieldbus output

A Important!

The fieldbus output is not a safety output.
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9.2.1.5. Relay [RELAY]

The output relay is a relay output with a normally open contact. The relay outputs are closed if the IN input is “1” (TRUE),
otherwise the contacts are open (FALSE).

Parameters
Category: There are three categories of relay outputs:
Category 1. Outputs with a category 1 relay. Each AZ-FO4/AZ-F0408 module can have up to four outputs.

Properties:

» Internal relays are monitored.

» External device monitoring contacts (EDM, check on FBK 1-4) are not used (not required for category 1).
» Each output can be set to manual or automatic starting.

@ Property
RELAY

Category

. [ Cemaeseemml | e
aday A
elay B
e ClnmgRRmEE  [)Vens e

EBiE RSTH/PS . Reset Type

Manual ~

Enable Status

External K time monitoring

Enable Error Qut

ltern description

Figure 77:  Relay output

Example of use with external relay Example of use with only internal relay
MSC-CB AZFO4 vDC MSCCB AZFO4
KH - I i CB
o | Ca—— =
‘ | CAT4 CAT1
: ==
- : =
" . ACIDC
Kkie | Py
Ki4
—

Figure 78:  Examples of use

Category 2. Outputs with a category 2 relay with OTE (Output Test Equipment) outputs. Each AZ-FO4/AZFO408 module
can have up to four outputs.

OTE: The OTE (Output Testing Equipment) output is normally “1” (TRUE), except if there is an internal error or a malfunction
in conjunction with the feedback loop for external contactors (FALSE).

Properties:

» Internal relays are always monitored.

» Monitored external device monitoring contacts (EDM).

» The output can be configured for a manual or automatic restart. The external device monitoring (EDM) cannot be activat-
ed with a manual start, only with an automatic start. If, however, a manual start is required with external device monitor-
ing, special logic must be used (see information below).
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@ Property
RELAY

Category
Category 2 ~
[ Manual Reset

Reset Type
Automnatic

S Enable Status
External K time monitoring
External K delay (ms)
300
[ Enable Error Out
ltern description
Figure 79:  Relay output cat. 2

Output for the OTE (Output Test Equipment)
» Activation: This is necessary for category 2 configurations for signaling dangerous failures as per EN 13849-1: 2006/
DAM1 (in preparation).

» OTE output: normally ON.
If there is a fault in the internal feedback or the external device monitoring (EDM) -> OFF.
This signal makes it possible to stop hazardous movements, or at least to indicate the fault to the operator.

Use of the automatic start (A) or manual start (B) (category 2)

SOLID STATE DEVICE

Input 1 (MSC-CE) /B17

USER RESTART
MANUAL

i

FBK_RST1/BS

[ Connect the EDM Feedhackl

Input 2 (M5C-CE) /B19

SOLID STATE DEVICE

Input 4 (M5C-CE) /B20
Input 5 (MSC-CE) /B21

FBK_RST2/BE6 '—

Connect the restart button
Not shown in this drawing

Figure 80:  Use of the automatic or manual start
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Category 4. Outputs with two category 4 relays. Each AZ-FO4/AZ-FO408 module can have up to two outputs of this type.
The relays are operated in pairs for this output.

Properties:

» 2 dual-channel outputs.

» Double internal relays are monitored.

» The output can be configured for a manual or automatic restart.

@ Property
RELAY

Category

. [ Genmesmemm | Coeeod
ilay A

e CemmegnmEn | e R

ilay B
T T R

Autornatic

Enable Status

External K time monitoring
External K delay (ms)

300

[ Enable Error Qut

Item description

Figure 81: Relay output cat. 4

) NOTICE

To avoid affecting the result of the calculation of the PL, the inputs (sensors or safety components)
must correspond to the same or a higher category as 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
MSC-CB AZFO4 vbe MSC.CB AZ-FO4
. —‘
Ki1

FBK —

Figure 82:  Examples of use
Manual Reset: If selected, a reset can be requested each time the IN input signal drops out. Otherwise, activation of the
output follows the input conditions directly.

There are two types of reset: Manual and Monitored. On the selection of manual reset, only the signal transition from 0O to
1 is checked. With monitored reset, the double transition from O to 1 and then back to O is checked.

Enable Status: If activated, the current status of the relay outputs can be connected to a STATUS.

Enable external K reading: If activated, the switching times for external contactors can be read and checked:
» For category 1, it is not possible to enable the check of the external contactors.
» The check of the external contactors is always activated in category 4.
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External K time monitoring: If selected, the delay is monitored. This option is unavailable for category 1 and obligatory for
category 4.

External K delay (ms): Maximum delay that can be caused by the external contactors. Using this value, the maximum delay
between the switching of the internal relays and the switching of the external contacts (on activation and deactivation) can
be checked.

Enable Error Out: If activated, the ERROR_OUT output is enabled. If an error is detected on the external FBK signal,
the output changes to the logic level “High” (TRUE).

The Error OUT signal is reset if one of the following events occurs:
1. The system is switched off and on again.
2. Activation of the RESET MSC-CB operator.

e RELAY 0SSD
RELAY r
' 4 b
FBK FBK ' FBK
ok | ' bk ! ¢ fok
ERROR OUT ’— i
ERROR OUT ERROR OUT
Figure 83:  Example for RELAY with correct feed- Figure 84: Example for RELAY with erroneous feedback
back signal: ERROR OUT=FALSE in this signal (external switching time exceeded):
case ERROR OUT=TRUE in this case
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9.2.2. Input items

9.2.2.1. Emergency stop (E-STOP)

Using the E-STOP function block, the input status of an emergency stop device can be checked. If the emergency stop button
is pressed, the OUTPUT output is “0” (FALSE), otherwise the OUTPUT output is “1” (TRUE).

&=

{>1In 1

utput

rror

~ | Property
E-STOP

Input Type
Single NC «
Manual Reset
Reset Type

Output Test

No Test + | Input 1

StartUp Test
Filter (ms)
: -
-
[¥]Enable Out Error

Ttem Description

Figure 85:  Emergency stop

Parameters
Input Type:

» Single NC — makes it possible to connect emergency stop devices with one normally closed contact
» Double NC — makes it possible to connect emergency stop devices with two normally closed contacts.

Manual Reset: If activated, a reset can be requested on every activation of the emergency stop. Otherwise, activation of the
output will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

E-STQP _— @
et - =
o " L=
- NPUT r o
-~ | E
Manual Monitored == _Jour rest 9
= =
2
-
- |
Reset Y Reset ™ , - . - ) -
1 I ] CONNECTION EXAMPLE (TWO CONTACTS)
ot —— Pt Y——
' ' ' E-5TOP
ouT ouT ) B o
t=250ms t1 >250 ms 510 | |mPuT o =]
2=250ms = o—— |NPUT (n+1) -g
=
R OuUT TEST (n+1) (@]
LU QUT TEST =
=
Figure 86:  Emergency stop manual/monitored reset Figure 87:  Connection example, emergen-
cy stop
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A Important!

If Manual Reset is selected, the next input must be used. Example: If Inputl and Input? are used for
the function block, Input3 must be used for the reset input.

Output Test: This option can be used to select which test output signals are to be sent to the emergency stop device. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component (emergency stop). This test is
performed by pressing and releasing the emergency stop to carry out a complete function test and to activate the output.
This test is requested only on starting the machine (on switching on the module).

Filter (ms): Makes it possible to filter the signals that are received from the emergency stop. This filter can be set to between
3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total response
time of the module.

With Simultaneity: If activated, the simultaneous switching of the signals received from the emergency stop is checked.

Simultaneity (ms): This is active only if the previous parameter has been selected. Using this value you can define the max-
imum time (in ms) between the switching of the two signals that are received from the emergency stop.

Enable Out Error: If activated, an error detected by the function block is signaled.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.

9.2.2.2. Interlock (INTERLOCK)

The input status of a movable guard or a safety door is checked by the INTERLOCK function block. If the movable guard or
the safety door is open, the OUTPUT output is “0" (FALSE), otherwise the OUTPUT output is “1” (TRUE).

» | Property
INTERLOCK

Double NC «

—
=
=
=
=
®

[¥]Manual Reset

[oIn 1 —O—O—

Monitored s

g 2
g @
A .
— <
"]

) ®

No Test + | Input 1

No Test « | Input 2

StartUp Test
Filter {(ms)
5 -
-
[#]With Simultaneity
Simultaneity (ms)
10 []
L
Enable Out Error

Item Description

Figure 88: Interlock
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Parameters

Input Type:
» Double NC — makes it possible to connect components with two normally closed contacts.

» Double NC/NO — makes it possible to connect components with one normally closed contact and one normally open
contact.

@ Important!

®» [f input is inactive (OUTPUT output is “0” (FALSE)), connect as follows:
» NO contact on terminal that has been assigned to input IN1.
» NC contact on terminal that has been assigned to input IN2.

Manual Reset: If activated, a reset can be requested on every activation of the movable guard or the safety door. Otherwise,
activation of the output will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from 0 to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
INTERLOCK
2

> 0__r_o INPUT n i
1 _— =5
=~ | o o INPUT (n+1) '8
Reset i Y Reset i RS [ | =
LN DRI | |our TEST () Q
ouT ouT— 1| L OUT TEST n =

t=250 ms t1 > 250 ms

t2 =250 ms
Figure 89: Interlock manual/monitored reset Figure 90:  Connection example, interlock

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.

Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component. This test is performed by opening
the movable guard or the safety door to carry out a complete function test and to activate the output. This test is required
only on starting the machine (switching on the module).

Filter (ms): This makes it possible to filter the signals that are received from the external contactors. The filter can be set
to between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

With Simultaneity: If activated, the simultaneous switching of the signals received from the external contacts is checked.

Simultaneity (ms): This is active only if the previous parameter has been selected. Using this value you can specify the
maximum time (in ms) between the switching of the two different signals from the external contacts.

Enable Out Error: If activated, an error detected by the function block is signaled.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.3. Single-channel interlock (SINGLE INTERLOCK)

The input status of a movable guard or a safety door is checked by the SINGLE INTERLOCK function block. If the movable
guard or the safety door is open, the OUTPUT output is “0” (FALSE), otherwise the OUTPUT output is “1” (TRUE).

@ Property
SINGLE E-GATE

Manual Resat

Reset Type
Maonitored ~

Cutput Test

Mo Test “ | Input1
Startilp Test

Filter {ms)
2

Enable Error Out

ltern description

Figure 91:  Single-channel interlock

Parameters

Manual Reset: If activated, a reset can be requested on every activation of the movable guard or the safety door. Otherwise
the activation of the output will correspond to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
12

«—>,

1

-~ !

Reset | Y Reset . =

1 t 1 YW/
A «»
ouT ouT

t=250ms t1 =250 ms
t2 =250 ms

Figure 92:  Single-channel interlock manual/monitored reset

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.

Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component. This test is performed by opening
the movable guard or the safety door to carry out a complete function test and to activate the output. This test is required
only on starting the machine (switching on the module).

Filter (ms): This makes it possible to filter the signals that are received from the external contactors. The filter can be set
to between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

Enable Error Out: If activated, an error detected by the function block is signaled.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.4. Guard locking monitoring (LOCK FEEDBACK)

Using the LOCK FEEDBACK function block the state of the guard locking monitoring inputs for a movable guard or a safety
door is checked. If the inputs signal that the guard locking is locked, the OUTPUT output is “0” (FALSE), otherwise the
OUTPUT output is “1" (TRUE).

~ | Property
LOCK FEEDBACK

Input Type
Double NC s

Output Test

No Test s | Input 1
Mo Test s | Input 2

Filter (ms)
. -
d
[#]with Simultaneity

LOCK FEEDBACK

{>In1
{>In 2

Simultaneity (ms)
10 [}
d
[“]Enable Error Out

Item Description

Figure 93:  Guard lock monitoring

Parameters

Input Type:

» Single NC — makes it possible to connect components with one normally closed contact.

» Double NC — makes it possible to connect components with two normally closed contacts.

» Dual-channel NC/NO — makes it possible to connect components with one normally closed contact and one normally
open contact.

@ Important!

= If input is inactive (guard locking unlocked, OUTPUT output is “0” (FALSE)), connect as follows:
» NO contact on terminal that has been assigned to input IN1.
» NC contact on terminal that has been assigned to input IN2.

Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

Filter (ms): This makes it possible to filter the signals that are received from the external contacts. This filter can be set to
between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

With Simultaneity: If activated, the simultaneous switching of the signals received from the external contacts is checked.

Simultaneity (ms): This is active only if the previous parameter has been selected. Using this value you can define the max-
imum time (in ms) between the switching of the two different signals received from the external contacts.

Enable Error Out: If activated, an error detected by the function block is signaled.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.5.

Key-operated rotary switch (KEY LOCK SWITCH)

Using the KEY LOCK SWITCH function block, the input status of a manual key-operated rotary switch is checked. If the key
is not turned, the OUTPUT output is “0” (FALSE), otherwise the OUTPUT output is “1” (TRUE).

utput

rror

Figure 94:

Parameters

~ | Property
KEY LOCK SWITCH

Input Type
Single NO s
Manual Reset
Reset Type

Output Test

StartUp Test
Filter (ms)
. -
.
[“]Enable Out Error

Item Description

Key-operated rotary switch

» Single NO — makes it possible to connect components with one normally open contact
» Double NO — makes it possible to connect components with two normally open contacts.

Manual Reset: If activated, a reset can be requested on every activation of the command. Otherwise, activation of the output
will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual
Reset i Y
' O
i
ouT
t=250 ms
Figure 95:

Reset

ouT

Monitored

ENABLE

nn

t1 =250 ms
t2 =250 ms

Key-operated rotary switch manual/monitored reset

INPUT n

OuT TEST n

MSC Module

CONNECTION EXAMPLE (TWO CONTACTS)

ENABLE

Figure 96:

INPUT n

INPUT (n+1)

OUT TEST (n+1)

OUT TEST n

MSC Module

Connection examples, key-operated

rotary switch

A

Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.
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Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component. This test is performed by opening
and activating the key-operated rotary switch to carry out a complete function test and to activate the OUTPUT output. This
test is required only on starting the machine (on switching on the module).

Filter (ms): This makes it possible to filter the signals that are received from the external contactors. This filter can be set
to between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

With Simultaneity: If activated, the simultaneous switching of the signals received from the external contacts is checked.

Simultaneity (ms): This is active only if the previous parameter has been selected. Using this value you can specify the
maximum time (in ms) between the switching of the two different signals received from the external contacts.

Enable Out Error: If activated, an error detected by the function block is signaled.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.6. Optoelectronic safety light grid or safety laser scanner (ESPE)

Using the ESPE function block the input status of an optoelectronic safety light grid (or safety light scanner) is checked. If
the area protected by the light curtain is interrupted (outputs on the light grid FALSE), the OUTPUT output is “O” (FALSE).
Conversely, if this area is clear and the outputs are “1” (TRUE), the OUTPUT output is “1” (TRUE).

~ | Property
ESPE

Manual Reset
Reset Type

uteut | [V]StartUp Test
mor
Filter {(ms)

3

J
Simultaneity (ms)
10 |[]

et
[w]Enable Gut Error

Item Description

Figure 97: ESPE

Parameters

Manual Reset: If activated, a reset can be requested each time the area protected by the safety light grid is interrupted.
Otherwise, activation of the output will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
2 -

— al (1]

: %] = =

- 1 = ] o

N " (=]

Reset i Y Reset i ; ‘\*.' =

PRI LN 0SSD1 [ [neur 9

ouT ol ———— 0SSD2 | | INPUT (n+1) =
t=250 ms t1 > 250 ms
2 =250 ms

Figure 98:  ESPE manual/monitored reset Figure 99:  Connection example, ESPE

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.

The OUT TEST signals cannot be used for the static safety output ESPE, as the test signals are generated by the ESPE.

StartUp Test: If activated, the test is performed on switching on the safety light grid. This test is performed by occupying
and clearing the area protected by the safety light grid to carry out a complete function test and to activate the output. This m
test is required only on starting the machine (on switching on the module).

Filter (ms): Makes it possible to filter the signals that are received from the safety light grid. This filter can be set to between
3 and 250 ms and removes any contact bounce. The time set for the filter affects the calculation of the total response time
of the module.

With Simultaneity: If selected, the simultaneous switching of the signals received from the safety light grid is checked.

Simultaneity (ms): This is active only if the previous parameter has been selected. Using this value you can define the max-
imum permissible time (in ms) between the switching of the two different signals received from the safety light grid.
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Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.

9.2.2.7. Safety footswitch (FOOTSWITCH)

Using the FOOTSWITCH function block the input status of a safety footswitch is checked. If the footswitch is not pressed,
the OUTPUT output is “0” (FALSE), otherwise the OUTPUT output is “1” (TRUE).

~ | Property
FOOTSWITCH

Input Type

FOOTSWITCH Manua| Reset

Bn 1 “PU | Reset Type
O

Output Test

No Test « | Input 1

StartUp Test
Filter (ms)
3 -
ot
Enable Out Error

Item Description

Figure 100: Safety footswitch

Parameters

Input Type:

» Single NC — makes it possible to connect components with one normally closed contact.

» Single NO - makes it possible to connect footswitches with one normally open contact.

» Double NC — makes it possible to connect footswitches with two normally closed contacts.

» Dual-channel NC/NO — makes it possible to connect footswitches with one normally closed contact and one normally
open contact.

@ Important!

= If input is inactive (OUTPUT output is “0” (FALSE)), connect as follows:
» NO contact on terminal that has been assigned to input IN1.
» NC contact on terminal that has been assigned to input IN2.

Manual Reset: If activated, a reset can be requested on every activation of the safety footswitch. Otherwise, activation of
the output will correspond directly to the input conditions.
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There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

FOOTSWICH )
S _— =
o o INPUT n L]
— o
|| =
Manual Monitored S | Jout TEST n ('m"
|| =
2
-
- |
Reset Y Reset <~
: t —mm— : H : V— CONNECTION EXAMPLE (TWO CONTACTS)
LN L
(o1U) R outT — 1 FOOTSWICH
t =250 ms t > 250 ms s eur o
= 1 - =
12=250 ms o o | [meuT (1) '8
|| =
OUT TEST (n+1) @)
i e i)
QUT TEST n =
Figure 101: Safety footswitch manual/monitored reset Figure 102: Connection examples, safety
footswitch

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.

Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component. This test is performed by pressing
and releasing the footswitch to carry out a complete function test and to activate the output. This test is required only on
starting the machine (on switching on the module).

Filter (ms): This makes it possible to filter the signals that are received from the external contactors. This filter can be set
to between 3 and 250 ms and removes any contact bounce. The time set for the filter affects the calculation of the total
response time of the module.

With Simultaneity: If activated, the simultaneous switching of the signals received from the external contacts is checked.

Simultaneity (ms): This is active only if the previous parameter has been selected. Using this value you can specify the
maximum time (in ms) between the switching of the two different signals from the external contacts.

Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.8. Operating mode selection (MOD-SEL)

Using the MOD-SEL function block the input status of an operating mode selector switch (up to 4 inputs) is checked. If only
one of the IN inputs is “1” (TRUE), the corresponding OUTPUT output is also “1” (TRUE). In all other cases, i.e. if all IN inputs
are “0” (FALSE) or more than one IN input is “1” (TRUE), all OUTPUT outputs are “0” (FALSE).

@ Property
MOD-SEL
Input Type

Cuadruple Switch ~

Filter (ms)
e 1| 3
put 2
but 3

put 4| 1000

Enzble Error Out

. o
Simultaneity {ms)

[tern description

Figure 103: MOD-SEL

Parameters

Input Type:

» Double Switch — makes it possible to connect operating mode selector switches with two switch positions.

» Triple Switch — makes it possible to connect operating mode selector switches with three switch positions.

» Quadruple Switch — makes it possible to connect operating mode selector switches with four switch positions.

Filter (ms): Makes it possible to filter the signals that are received from the operating mode selector switch. This filter can
be set to between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of
the total response time of the module.

Simultaneity (ms): Is always selected. Defines the maximum permissible time (ms) between the switching of the different
signals received from the external contacts of the device.

Enable Error Out: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.9.

Light barrier (PHOTOCELL)
Using the PHOTOCELL function block the input status of an optoelectronic safety light barrier is checked.

If the beam from the light barrier is obscured (output on the light barrier FALSE), the OUTPUT output is “0” (FALSE). If, con-
versely, the beam is not obscured (output on the light barrier TRUE), the OUTPUT output is “1” (TRUE).

: PHOTOCELL

TEST

Figure 104: Light barrier

Parameters

| Property
PHOTOCELL

Manual Reset
Reset Type

Output Test

StartUp Test
Filter (ms)
3 -
et
[#]Enable Out Error

Item Description

Manual Reset: If activated, a reset can be requested on every activation of the safety light barrier. Otherwise, activation of
the output will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal

transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual
Reset i Y
ot ——
i
ouT
t=250 ms

Reset

ouT

Figure 105: Light barrier manual/monitored reset

Monitored

t1 =250 ms
t2 =250 ms

PHOTOCELL

INPUT n
ouT TEST n

MSC Module

Figure 106: Connection example, light bar-

rier

)

Important!

» A test output is obligatory and can be selected using one of the 4 possible OUT_TEST outputs.

» Attention: If RESET is selected, the next input must be used for the reset. Example: If INPUT1 is
used for the function block, INPUT2 must be used for the RESET.

» The reaction time of the light barrier must be >2 ms and <20 ms.

Output Test: This option can be used to select which test output signals are to be sent to the test input on the light barrier.

Short circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is
necessary to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component. This test is performed by covering
and clearing the safety light barrier to carry out a complete function test and to activate the output. This test is required

only on starting the machine (on switching on the module).
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Filter (ms): This makes it possible to filter the signals that are received from the external contactors. This filter can be set
to between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.10. Two-hand control (TWO-HAND)
Using the TWO-HAND function block the input status of a two-hand control switch is checked.

If both pushbuttons are pressed at the same time (within max. 500 ms), the OUTPUT output is “1” (TRUE); this status is
retained until the pushbuttons are released. Otherwise, the OUTPUT output is “0” (FALSE).

~ | Property
TWO-HAND

Input Type

Double NO s

Output Test

StartUp Test
Filter (ms)
s -

-

Enable Out Error

Item Description

Figure 107: Two-hand control

Parameters

Input Type:

» Double NO — makes it possible to connect a two-hand switch with a normally open contact for each pushbutton
(EN 574 Il A).

» Quad NC/NO - makes it possible to connect a two-hand switch with a dual-channel normally closed/normally open con-
tact for each pushbutton (EN 574 11l C).

@ Important!

= [f input is inactive (OUTPUT output is “0” (FALSE)), connect as follows:
» NO contact on terminal that has been assigned to input INI.
» NC contact on terminal that has been assigned to input IN2.

Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to select the test output signals.

StartUp Test: If activated, the test is performed on switching on the external component (two-hand control). This test is per-
formed by pressing at the same time (within max. 500 ms) and releasing both pushbuttons to carry out a complete function
test and to activate the output. This test is required only on starting the machine (on switching on the module).

Filter (ms): Makes it possible to filter the input signals. This filter can be set to between 3 and 250 ms and removes any
contact bouncing. The time set for the filter affects the calculation of the total response time of the module.

Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.11. NETWORK_IN

This function block establishes the input interface of a network connection by producing a “1” (TRUE) in the OUTPUT output
when the logic level is “High” — otherwise “0” (FALSE) will be set.

) @ Property
MNETWORK_IN
£ k nput Type
NETWORK_IN Double ~

[Input1 (M1)/P1?q

[lnputz (M1) /P18 q—J

utput 3

tem Description

Figure 108: NETWORK_IN

Parameters

Input Type:
» Single — makes it possible to connect the signal outputs from another MSC-CB base unit.
» Double — makes it possible to connect the OSSD outputs from another MSC-CB base unit.

Filter (ms): Makes it possible to filter the signals that are received from another MSC-CB base unit.

This filter can be set to between 3 and 250 ms. The time set for the filter affects the calculation of the total response time
of the module.

@ Important!

= This input can be assigned only to the base unit MSC-CB.

®» [t must be used if the OSSD outputs on an MSC system are connected to the inputs on a down-
stream MSC system or together with the NETWORK operator.
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9.2.2.12. SENSOR

Using the SENSOR function block the input status of a sensor (not a safety sensor) is checked. If the beam from the sensor
is obscured (output on the light barrier FALSE), the OUTPUT output is “0” (FALSE). Conversely, if this beam is not occupied
and the output on the sensor is “1” (TRUE), the OUTPUT output is “1” (TRUE).

~ | Property
SENSOR

Manual Reset
Reset Type

o Monitored s

rror

Output Test

Input 1
Startlp Test
Filter (n_15}

> U

Enable Out Error
Item Description

Figure 109: Sensor

Parameters

Manual Reset: If activated, a reset can be requested each time the area protected by the sensor is occupied. Otherwise,
activation of the output will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from 0 to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl is used for the function block, Input2 must be used for the reset input.

Manual Monitored
t2
]
1
-~ !
Reset . Reset . Y
1 t 1 YW/
] -
ouT ouT
t=250ms t1 > 250 ms
t2=250ms

Figure 110: Sensor manual/monitored reset
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Output Test: This option can be used to select which test output signals are to be sent to the sensor. Short circuits between
the cables can be detected and rectified by means of this additional check. For this purpose it is necessary to configure the
test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the sensor. This test is performed by occupying and clear-
ing the area protected by the sensor to carry out a complete function test and to activate the OUTPUT output. This test is
required only on starting the machine (on switching on the module).

Filter (ms): This makes it possible to filter the signals that are received from the sensor. This filter can be set to between
3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total response
time of the module.

Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.13. Pressure sensitive mat (S-MAT)

Using the pressure sensitive mat function block the input status of a pressure sensitive mat is checked. If there is a person
on the footmat, the OUTPUT output is “0” (FALSE), otherwise, i.e. if the footmat is clear, the OUTPUT output is “1” (TRUE).

Manual Reset
Reset Type

Monitored «
utput

e Output Test

StartUp Test
Filter (ms)
i -
o
Enable Out Error

S-MAT

>IF|1 —*

s -

Item Description

Figure 111: Pressure sensitive mat

Parameters

Manual Reset: If activated, a reset can be requested on every activation of the pressure sensitive mat. Otherwise, activation
of the output follows the input conditions directly.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

@ Important!

= If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input2 are used for the function block, Input3 must be used for the reset input.

®» The use of two test outputs is obligatory. Each OUT TEST output be connected to only one pressure
sensitive mat input (it is not allowed to connect two inputs in parallel).

=» The pressure sensitive mat function block cannot be used for two-wire components or terminating

resistors.
Manual Monitored
0 |
I >, - %
b INPUT

BN ! S—MAT k | ] -8
Reset Y Reset | <~ ] =

it g Y—— NPUT (n+1) 9
(010} I— ot ——1 —— ] | OUT TEST (n+1)

t=250 ms t1 =250 ms L OUT TEST n

Figure 113: Connection example, pressure

Figure 112: Pressure sensitive mat manual/monitored reset sensitive mat
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Output Test: This option can be used to select which test output signals are to be sent to the pressure sensitive mat contacts.
Short circuits between the wires can be detected and rectified by means of this check. For this purpose it is necessary to
configure the test output signals (from the test output signals available). The test signals are obligatory.

StartUp Test: If activated, the test is performed on switching on the external component. This test is performed by standing
on and clearing the pressure sensitive mat to carry out a complete function test and to activate the output. This test is
requested only on starting the machine (on switching on the module).

Filter (ms): This makes it possible to filter the signals that are received from the external contactors. This filter can be set
to between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.14. Switch (SWITCH)

Using the SWITCH function block the input status of a pushbutton or switch (NOT A SAFETY SWITCH) is checked. If the
pushbutton is pressed, the OUTPUT output is “1” (TRUE), otherwise the OUTPUT output is “0” (FALSE).

» | Property

SWITCH

[¥]Manual Reset

Reset Type

stput Monitored <

rror

Output Test

Input 1
StartUp Test

Filter (rrls}

>

[#]Enable Out Error

Item Description

Figure 114: Switch

Parameters

Manual Reset: If activated, a reset can be requested on every activation of the device. Otherwise, activation of the output
will correspond directly to the input conditions.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
t2
]
1
-~ !
Reset i Y Reset . Y
1 t 1 YW/
] -
ouT ouT
t=250ms t1 > 250 ms
t2 =250 ms

Figure 115: Switch manual/monitored reset

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl is used for the function block, Input2 must be used for the reset input.

Output Test: This option can be used to select which test output signals are to be sent to the switch. Short circuits between
the cables can be detected and rectified by means of this additional check. For this purpose it is necessary to configure the
test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the switch. This test is performed by closing and opening
the switch contact to carry out a complete function test and to activate the output. This test is required only on starting the
machine (on switching on the module).

Filter (ms): Makes it possible to filter the signals that are received from the switch. This filter can be set to between 3 and
250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total response time of
the module.

Enable Out Error: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.15. Enabling switch (ENABLING SWITCH)

Using the ENABLING SWITCH function block the input status of a 3-stage enabling switch is checked. If this switch is not
pressed (position 1) or is fully pressed (position 3), the OUTPUT output is “0” (FALSE). In the middle position (position 2),
the OUTPUT output is “1” (TRUE); see truth tables Page 121.

®» For the ENABLING SWITCH function block, the module assigned must have the firmware version as shown in the table
below, as a minimum:

MSC-CB FISFO2 FI8 FI16 FM4
1.0 | 0.4 | 0.4 | 0.4 | 0.0

Table 66: Firmware versions required

| Property
ENABLING SWITCH

Input Type

Double NO + 1NC s
EMABLING
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f=In1 o
[In 2 0\\0_
I 3 _O\\
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= Manitared w
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No Test s | Input 2
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[¥]StartUp Test
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U
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200 |
.|

Enable Error Out

O
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=
o
[
=)
=
m
?
g
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Mode 1«

|

- 3
(]

Item Description

Figure 116: Enabling switch

Parameters

Input Type:
» Double NO — makes it possible to connect an enabling switch with two normally open contacts.

» Double NO + INC — makes it possible to connect an enabling switch with two normally open contacts and one normally
closed contact.

Output Test: Makes it possible to select the test output signals that are to be sent to the enabling switch. Short circuits
between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary to
configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the external component (enabling switch). This test is per-
formed by pressing and releasing the switch to carry out a complete function test and to activate the output. This test is
required only on starting the machine (switching on the module).

Simultaneity (ms): Is always selected. Defines the maximum permissible time (ms) between the switching of the different
signals received from the external contacts of the device.
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Filter (ms): This parameter makes it possible to filter the signals from the device control system. This filter can be set to

between 3 and 250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total
response time of the module.

Selection mode: Either of two modes can be selected if dual-channel NO + 1 NC is selected

Mode 1 (device with 2 NO + 1 NC)

Mode Select POSITION 1: Enabling switch fully released

POSITION 2: Enabling switch pressed to center position
] f 3 POSITION 3: Enabling switch pressed all the way down

Position
Input 2
IN1
IN2
IN3

out 0

= O | O|M

O OO |O|w

===

Table 67:  Only with 2 normally open contacts + 1 normally closed contact

Mode 2 (device with 2 NO + 1 NC)

Mode Select POSITION 1: Enabling switch fully released

] ? 3 POSITION 3: Enabling switch pressed all the way down

POSITION 2: Enabling switch pressed to center position

Position
Input 2
IN1
IN2
IN3

out 0

Table 68:  Only with 2NO + 1INC

= O | O| M

- O || =
O|lo|lo|O|Ww

Enable Error Out: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.16. Testable safety device (TESTABLE SAFETY DEVICE)

Using the TESTABLE SAFETY DEVICE function block the input status of a single-channel or a dual-channel safety sensor
(both normally closed contacts and normally open contacts) is checked. Refer to the following tables for the sensor type
and behavior:

» | Property
TESTABLE SAFETY DEVICE

Input Type

Double NC-NO

utput Manual Reset

TESTABLE SAFETY
DEVICE

FIn 1

Reset Type

Monitored w

Qutput Test

No Test s | Input 1

No Test s | Input 2
StartUp Test
Filter (ms)
5 n
L
With Contemporaneity
Contemporaneity (ms)
10
L
Enable Error Out

Item Description

Figure 117: Testable safety device

Single normally closed contact Single normally open contact

TESTABLE SAFETY TESTAELE SAFETY

IN ouT IN ouT
0 0 0 0
1 1 1 1

Table 69: Status table NC Table 70: Status table NO

Double NC Dual-channel NC-NO

TESTABLE SAFETY

TESTABLE SAFETY

Figure 120: Dual-channel NC Figure 121: Dual-channel NC-NO
IN1 IN2 ouT Simultaneity error * IN1 IN2 ouT Simultaneity error *
0 0 0 0 0 0 X
0 1 0 0 1 0
1 0 0 1 0 1
1 1 1 1 1 0 X
Table 71: Status table dual-channel NC Table 72: Status table, dual-channel NC-NO

* Simultaneity error = max. time between the switching of the individual contacts has been exceeded.
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Parameters

Manual Reset: If activated, a reset can be requested on every activation of the device. Otherwise, activation of the output
will correspond directly to the input conditions. There are two types of reset: “Manual” and “Monitored.” On the selection of
manual reset, the system checks only the signal transition from O to 1. With monitored reset, the double transition from O
to 1 and then back to O is checked.

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input2 are used for the function block, Input3 must be used for the reset input.

Output Test: This option can be used to select which test output signals are to be sent to the component contacts. Short
circuits between the cables can be detected and rectified by means of this additional check. For this purpose it is necessary
to configure the test output signals (from the test output signals available).

StartUp Test: If activated, the test is performed on switching on the device. This test requires the activation and deactiva-
tion of the device to carry out a complete function test and to activate the output. This test is required only on starting the
machine (on switching on the module).

Filter (ms): Makes it possible to filter the signals that are received from the device. This filter can be set to between 3 and
250 ms and removes any contact bouncing. The time set for the filter affects the calculation of the total response time of
the module.

With Contemporaneity: If selected, the check for simultaneous switching of the signals received from the device is enabled.

Contemporaneity (ms): This is active only if the previous parameter has been selected. Defines the maximum permissible
time (in ms) between the switching of the two different signals received from the sensor.

Enable Error Out: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.17. Semiconductor output (SOLID STATE DEVICE)

Using the semiconductor output function block the input status is checked. If 24 VDC is present on the inputs, the OUTPUT
output switches to “1” (TRUE), otherwise the OUTPUT output is “0” (FALSE).

~ | Property
SOLID STATE DEVICE

Manual Reset

SOLID STATE

Reset Type
wput Monitored ~||
rror
StartUp Test

Filter (ms)
J
Simultaneity (ms)
10 [}

_J
Enable Error Qut

3

Item Description

Figure 122: Semiconductor output

Parameters

Manual Reset: If activated, a reset can be requested on every activation of the safety function. Otherwise, activation of the
output follows the input conditions directly.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from O to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
t2
"
1
-~ !
Reset | Y Reset | N
1 t 1 YW/
] -
ouT ouT
t=250ms t1 > 250 ms
t2=250ms

Figure 123: Semiconductor output manual/monitored reset

A Important!

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.

StartUp Test: If activated, the test is performed on switching on the safety system. This test requires the activation and
deactivation of the device to carry out a complete function test and to activate the output. This test is required only on
starting the machine (on switching on the module).

Filter (ms): Makes it possible to filter the signals from the safety device. This filter can be set to between 3 and 250 ms and
removes any contact bouncing. The time set for the filter affects the calculation of the total response time of the module.

Simultaneity (ms): Is always selected. Defines the maximum permissible time (in ms) between the switching of the two
different signals received from the device.

Enable Error Out: If activated, an error detected by the function block is displayed.

Item Description: A functional description for the component can be entered here. This text is displayed in the upper part
of the symbol.
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9.2.2.18. Fieldbus input (FIELDBUS INPUT)

A conventional input can be provided using this element; the status of the input can be changed via the fieldbus.

The respective bit must be selected to perform changes on the input. The following table shows the max. number of virtual
inputs.

Base unit Fieldbus module firmware Number of virtual inputs
MSC-CB-S >2.0 Max. 32
MSC-CB-S <2.0 Max. 8
MSC-CB Independent Max. 8

Table 73:  Max. number of sensors at the fieldbus input

The states are depicted on the fieldbus using four bytes. (Refer to the fieldbus module operating instructions for more
detailed information.)

@ Property
FIELDBUS INPUT

FIELDBUS INPUT Bit
OOoOOadd
2 0

ltern description

Figure 124: Fieldbus input

AN DANGER

The fieldbus input is not a safety input.
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9.2.2.19. LLO-LL1

Alogic level can be supplied to the input of a component
using these elements.

LLO > Logic level 0 (Lo )m
LL1 » Logic level 1

[ m

Figure 125: Logic level

@ Important!

LLO and LL1 cannot be used to deactivate the logic connections in the program.

9.2.2.20. Comments

You can enter a description and position it at any point
in the diagram using this option. !

[

Figure 126: Comments

9.2.2.21. Title

Automatically adds the name of the manufacturer, the  company: Company
system planner, the project name and the checksum  jeer name
CRO)L T T T T s

Project Mame: Project

Schematic CRC:

Figure 127: Title

126 (Translation of the original operating instructions) 2121331-08-07/22



EUCHNER Modular Safety Gontrol System NSC

9.3. Function blocks for speed control

A

Important!

» An external error or a malfunction on the encoder/proximity switch or on its connections does not
necessarily result in a change in the safety status on the normal output of the function block (e.g.
“zero”). Faults or malfunctions on the encoder/proximity switch or in the cabling are, however,
detected by the module and managed and specified via the diagnostics bit (error output (Error))
that can be activated on each function block.

» To ensure safety, the diagnostics bit must be used in the configuration program to initiate possible
deactivation of the outputs if the axis is in operation. If there are no external problems on the en-
coder/proximity switch, the “Error” output is O (zero).

» If there are the following external problems on the encoder/proximity switch, the “Error” output is
1 (one):
- Encoder or proximity switch missing.
- One or more connections on the encoder or proximity switch missing.
- No encoder supply (only TTL model with external supply).
- Frequency discrepancy between the signals on the encoder/proximity switch.
- Phase error on the encoder signals or cycle error on an individual phase.

~ Property
STAND STILL

Axis type Sensor Type
|Linearj |R0tationa|j

Measuring device
| Encoder + proximity L‘

Pitch

1 [mm/revolution]

Proximity choice
No Proxy «

Measurement
Encoder Resolution (< 10000)

1 [pulse/revolution]

Verification
Proximity Resolution (< 100)

1 [pulse/revolution]
Gear Ratio

(1o 100 step 0,1)

Hysteresis (%)

r

Zero speed limit (< 20)
10 [my/min]

Frequency zero speed (= 1Hz)

[Hz] | Measuremeni | Verification

fm =| 166,667 166,667

fm=|165 165

Item Description

Figure 128: Example for the speed regulation function block with “Error Out” activated
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9.3.1. Speed monitoring (SPEED CONTROL)

The speed monitoring function block checks the speed of a device. If the measured speed exceeds a previously set limit,
the OVER output switches to “0” (FALSE). If the speed is below the previously set limit, the OVER output is “1” (TRUE).

- Property
SPEED CONTROL

Axis type Sensor Type
SPEED
CONTROL Linear »|  |Rotational v

e

Measuring device
|Enc0der + pmximi‘tyj

| Enable Direction

Direction decision

Bidirectional «
Thresholds number

One Threshold =

Pitch

1 [mm/revolution]
Proximity choice

Mo Proxy =

Measurement
Encoder Resolution (< 10000)

1 [pulse/revolution]

Verification
Proximity Resolution (< 100)
1 [pulse/revolution]

Gear Ratio
(1 to 100 step 0,1)

Hysteresis (%)
il

Speed 1 (< 1000)

0 [m/min]
Frequency 1

[Hz] | Measuremeni | Verification

fmu=|0 0

fm=|0 0

[tem Description
]

Figure 129: Speed monitoring

Parameters

Axis type: Defines the type of axis that is monitored by the device. “Linear” if the movement is linear or “Rotational” if the
movement is rotary.

Sensor Type: If “Linear” is selected for the previous parameter, the sensor type connected to the inputs of the module is
defined here. “Rotational” (e.g. encoder on a toothed rack) or “Linear” (e.g. optical linear sensor). This selection defines the
other parameters.

Measuring device: Defines the type of measuring device/sensors used. The following can be selected:

» Encoder

» Proximity switch

» Encoder + proximity switch

» Proximity 1 + Proximity 2

» Encoder 1 + Encoder 2
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Enable Direction: Select this parameter to activate the DIR output
of the function block. This output is “1” (TRUE) if the axis is rotating
counterclockwise and “0” (FALSE) if the axis is rotating clockwise
(see adjacent figure).

Direction decision: Defines the direction of rotation for which the
entered limits are activated. The following can be selected:

» Bidirectional
» Clockwise
» Counterclockwise

If “Bidirectional” is selected, the measurement is made on exceeding ) )

the limit entered, both clockwise and counterclockwise. If “Clockwise” Figure 130:  Example for the rotation of the
or “Counterclockwise” is selected, the measurement is made only if axis clockwise

the axis is rotating in the selected direction.

Thresholds number: Number of max. speed limits. When this value Inl Limits
is changed, the number of limits is increased or decreased from at 0 Speed 1
least 1 to a maximum of 4. If the number is greater than 1, the input

. . PO X 1 Speed 2
pins for the selection of the specific limit appear in the bottom part — pee
of the function block. Table 74: 2 limits set
In2 Inl Limits
0 0 Speed 1
0 1 Speed 2
1 0 Speed 3
1 1 Speed 4
Table 75: 4 limits set
Pitch: If the axis type “Linear” and the sensor type “Rotational” are Speed 1 (< 60000)
selected, this field enables you to enter the pitch for converting the 1000 [pml
rotation of the sensor into the distance covered. Speed 2 (< 60000)
Speed 3 (< 60000)
500 [rpm]
Cpeed 4 (< 60000)

Figure 131: Pitch

Proximity choice: Selecting the proximity switch enables you to select Araximity-choice
between PNP, NPN, NO contact, NC contact, 3-wire or 4-wire. No Proxy =

(To ensure Performance Level = Pl e, a PNP NO must be used (see
7.1.3. Proximity switch input on speed monitoring modules SPM on
page 32).

Encoder Resolution: Entry for the number of pulses/revolution (for a
rotary sensor) or pm/pulse (for a linear sensor) in relation to the 1st
measuring device.

Figure 132: Proximity choice m

Verification: In this field, you can enter the number of pulses/revolution (for a rotary sensor) or pm/pulse (for a linear sensor)
in relation to the 2nd measuring device.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter enables you to enter the
gear ratio between the two sensors. If the two sensors are on the same moving object, the ratio is 1. Otherwise, the number
must be entered regarding the ratio. Example: There is an encoder and a proximity switch, and the latter is on the moving
object that (due to a gear ratio) moves at twice the speed of the encoder. For this reason, this value must be set to 2.
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Hysteresis (%): Corresponds to the hysteresis (in percent) below which ysteresis (9
a speed change is filtered out. A value other than 1 must be entered ] :
here to prevent constant switching when the input is changed.

L

Figure 133: Hysteresis

Speed 1, 2, 3, 4: Enter the highest speed in this field. If the speed is exceeded, the OVER output of the function block is “0”
(FALSE). If the measured speed is below the entered value, the OVER output of the function block is “1” (TRUE).

Frequency: Indicates the maximum calculated frequency values fM and fm (reduced by the entered hysteresis).
» If the indicated value is GREEN, the calculated frequency is in the correct range.
» I the indicated value is RED, the parameters given in the following formulas must be changed.

rpm|[rev/min]

1. Rotary axis, rotary sensor. The calculated frequency is: f[Hz] = 50 * Resolution[pulses /rev]
2. Linear axis, rotary sensor. The calculated frequency is: f[Hz] = speed[m/mm] +1000 * Resolution[pulses /rev]
60 * pitch[mm/rev]
3. Linear axis, linear sensor. The calculated frequency is: f[Hz] = speed[mm/s]*lOOO
Resolution[um/pulse]
4. Hysteresis. To be changed only if: fM = green; fm = red KEY:

f = Frequency

rpom = Rotary speed
Resolution = Measurement
speed = Linear speed
pitch = Pitch

Enable Out Error: If activated, an error detected by the function block is signaled.
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9.3.2. Speed range monitoring (WINDOW SPEED CONTROL)

The speed range monitoring function block checks the speed of a device; the WINDOW output is “1” (TRUE) if the measured
speed is within the previously defined speed window.

A Property
WINDOW SPEED CONTROL

Axis type Sensor Type
| Linear ﬂ | Rotational j
Measuring device

| Encoder + pmximi‘tyj

Pitch
| 1 [mm/reveolution]

Window

Proximity choice
Na Proxy -

Measurement
Encoder Resolution (< 10000)

1 [pulse/revolution]

Verification
Proximity Resolution (< 100)

1 [pulse/revaolution]
Gear Ratio

(1 to 100 step 0,1)

Hysteresis (%)
1

High Speed (< 1000)
0 [m/min]

Low Speed (< 1000)
] [m/min]

Frequency 1

[Hz] | Measurement | Verification

fu=|0 0
fm=|0 0
Frequency 2

[Hz] | Measuremeni | Verification

fu=|o0 0

fmn=1|0 ]

Figure 134: Speed range monitoring

Parameters

Axis type: Defines the type of axis that is monitored by the device. “Linear” if the movement is linear or “Rotational” if the
movement is rotary.

Sensor Type: If “Linear” is selected for the previous parameter, the sensor type connected to the inputs of the module is
defined here. This can be “Rotational” (e.g. encoder on a toothed rack) or “Linear” (e.g. optical linear sensor). This selection

defines the other parameters.

Measuring device: This option specifies the type of measuring devices/sensors used. The following can be selected: m
» Encoder

» Proximity switch

» Encoder + proximity switch

» Proximity 1 + Proximity 2

» Encoder 1 + Encoder 2

Pitch: If the axis type “Linear” and the sensor type “Rotational” are selected, this field becomes active. Enter here the distance
that is covered during one sensor revolution.
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Proximity choice: Selecting the proximity switch enables you to select Doty chdios
between PNP, NPN, NO contact, NC contact, 3-wire or 4-wire.
To ensure Performance Level = Pl e, a PNP NO must be used (see v
“Proximity switch input on speed monitoring modules SPM” on page PNP

32) Nt
Encoder Resolution: Entry for the number of pulses/revolution (for a Bl

rotary sensor) or pm/pulse (for a linear sensor) in relation to the 1st PHP/NRM CNC
measuring device. PMP/NPN 4-wirs NO/NO
Verification: In this field, you can enter the number of pulses/revolution Figure 135: Proximity choice

(for a rotary sensor) or ym/pulse (for a linear sensor) in relation to
the 2nd measuring device.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter enables you to enter the
gear ratio between the two sensors. If the two sensors are on the same moving object, the ratio is 1; otherwise the figure
for the ratio must be entered. Example: There is an encoder and a proximity switch, and the latter is on the moving object
that (due to a gear ratio) moves at twice the speed of the encoder. For this reason, this value must be set to 2.
Hysteresis [96]
Hysteresis (%): Corresponds to the hysteresis (in percent) below which i T
a speed change is filtered out. A value other than 1 must be entered
here to prevent constant switching when the input is changed.

Figure 136: Hysteresis
High Speed: Enter the maximum value for the speed range in this field. Above this limit, the WINDOW output of the function
block is “0” (FALSE). If the measured speed is below the value, but still above the “Low Speed” limit, the WINDOW output
of the function block is “1” (TRUE).

Low Speed: Enter the minimum value for the speed range in this field. Below this limit, the WINDOW output of the function
block is “0" (FALSE). If the measured speed is above the value, but still below the “High Speed” limit, the WINDOW output
of the function block is “1” (TRUE).

Frequency: Indicates the maximum calculated frequency values fM and fm (reduced by the entered hysteresis).

» If the indicated value is GREEN, the calculated frequency is in the correct range.

» If the indicated value is RED, the parameters given in the following formulas must be changed.

rpm|[rev/min]

1. Rotary axis, rotary sensor. The calculated frequency is: f[Hz] = 50 * Resolution[pulses /rev]
2. Linear axis, rotary sensor. The calculated frequency is: f[Hz] = sP eed[m/ min] = 1000 * Resolution[pulses /rev]
60 * pitch[mm/rev]
3. Linear axis, linear sensor. The calculated frequency is: f[Hz] = speed[mm/s]*lOOO
Resolution[um/pulse]
4, Hysteresis. To be changed only if: fM = green; fm = red KEY:

f = Frequency

rpom = Rotary speed
Resolution = Measurement
speed = Linear speed
pitch = Pitch

Enable Out Error: If activated, an error detected by the function block is signaled.
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9.3.3. Standstill monitoring (STAND STILL)

The standstill monitoring function block checks the speed of a device; the ZERO output is “1” (TRUE) if the speed is O. If the
speed is not 0, the ZERO output is “0” (FALSE).

A Property
STAND STILL

Axis type Sensor Type
|Linear ﬂ |R0tational j
Measuring device

Encoder + proximity v

Pitch

1 [mm/revolution]

Proximity choice
Mo Proxy «

Measurement
Encoder Resolution (< 10000)

1 [pulse/revalution]

Verification
Proximity Resolution (< 100)

1 [pulse/revalution]
Gear Ratio

(1 to 100 step 0,1)

Hysteresis (%)
ik

Zero speed imit (< 20)
10 [m/min]

Frequency zero speed (>= 1Hz)

[Hz] | Measurement | Verification

fm =| 166,667 166,667

fm=|165 165

Item Description

Figure 137: Standstill monitoring

Parameters

Axis type: Defines the type of axis that is monitored by the device. “Linear” if the movement is linear or “Rotational” if the
movement is rotary.

Sensor Type: If “Linear” is selected for the previous parameter, the sensor type connected to the inputs of the module is
defined here. This can be “Rotational” (e.g. encoder on a toothed rack) or “Linear” (e.g. optical linear sensor). This selection
defines the other parameters.

Measuring device: This option specifies the type of measuring devices/sensors used. The following can be selected:

» Encoder

» Proximity switch

» Encoder + proximity switch

» Proximity 1 + Proximity 2
» Encoder 1 + Encoder 2 m

Pitch: If the axis type “Linear” and the sensor type “Rotational” are selected, this field becomes active. Enter here the distance
that is covered during one sensor revolution.
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Proximity choice: Selecting the proximity switch enables you to select Doty chdios
between PNP, NPN, NO contact, NC contact, 3-wire or 4-wire.

(To ensure Performance Level = Pl e, a PNP NO must be used (see v
“Proximity switch input on speed monitoring modules SPM” on page PNP

32). ol

Encoder Resolution: Entry for the number of pulses/revolution (for a plis 2
rotary sensor) or pm/pulse (for a linear sensor) in relation to the 1st PHP/NRM NC/NC
measuring device. PHP/MEM 4-wirs NO/NO

Figure 138: Proximity choice

Verification: In this field, you can enter the number of pulses/revolution (for a rotary sensor) or pm/pulse (for a linear sensor)
in relation to the 2nd measuring device.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter enables you to enter the
gear ratio between the two sensors. If the two sensors are on the same moving object, the ratio is 1; otherwise the figure
for the ratio must be entered. Example: There is an encoder and a proximity switch, and the latter is on the moving object
that (due to a gear ratio) moves at twice the speed of the encoder. For this reason, this value must be set to 2.

Hysteresis (%): Corresponds to the hysteresis (in percent) below which Hysteresis (%)
a speed change is filtered out. A value other than 1 must be entered 5 ) '
here to prevent constant switching when the input is changed.

Figure 139: Hysteresis
Zero speed limit: Enter the highest speed that still corresponds to standstill in this field. Above this limit, the ZERO output of
the function block is “O” (FALSE). If the measured speed is below the entered value, the ZERO output of the function block
is “1” (TRUE).
Frequency zero speed: Indicates the maximum calculated frequency values fM and fm (reduced by the entered hysteresis).
» If the indicated value is GREEN, the calculated frequency is in the correct range.
» If the indicated value is RED, the parameters given in the following formulas must be changed.

rpm|[rev/min]

1. Rotary axis, rotary sensor. The calculated frequency is: f[Hz] = 50 * Resolution[pulses /rev]
2. Linear axis, rotary sensor. The calculated frequency is: f[Hz] = sP eed[m/ min] = 1000 * Resolution[pulses /rev]
60 * pitch[mm/rev]
3. Linear axis, linear sensor. The calculated frequency is: f[Hz] = speed[mm/s]*lOOO
Resolution[um/pulse]
4, Hysteresis. To be changed only if: fM = green; fm = red KEY:

f = Frequency

rpom = Rotary speed
Resolution = Measurement
speed = Linear speed
pitch = Pitch

Enable Qut Error: If activated, an error detected by the function block is signaled.
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9.3.4. Speed/standstill monitoring (STAND STILL AND SPEED CONTROL)
The speed/standstill monitoring function block checks the speed of a device by the ZERO output becoming “1” when the
speed is 0. In addition, the OVER output is “0” (FALSE) if the measured speed exceeds a previously defined limit.

A Property
STAND STILL AND SPEED CONTROL

Axis type Sensor Type
Linear = Rotational =
Measuring device

Encoder + proximity =

v Enable Direction

Direction decisicn
Bidirectional
Thresholds number

Two Thresholds

Pitch

1 [mm/revolution]
Proximity choice

No Proxy «

Measurement
Encoder Resolution (< 10000)

500 [pulse/revalution]

Verification
Proximity Resolution (< 100)

50 [pulse/revolution]

Gear Ratio

1 (1 to 100 step 0,1)

Hysteresis (%)
1

Zero speed limit (< 20)
10 [m/min]

Frequency zero speed (>= 1Hz)
[Hz] | Measuremeni | Verification

fm =|83333,333 8333,333

fm=82500 8250

Speed 1 (< 1000)
Q [m/min]

Speed 2 (< 1000)
Q [m/min]

Frequency 1

[Hz] | Measuremeni | Verification

fm=|0 0
fm=|0 0

Frequency 2

[Hz] | Measuremeni | Verification

fm=|0 0

fm=|0 0

[tem Description

\
Figure 140: Speed/standstill monitoring

Parameters

Axis type: Defines the type of axis that is monitored by the device. “Linear” if the movement is linear or “Rotational” if the
movement is rotary.

Sensor Type: If “Linear” is selected for the previous parameter, the sensor type connected to the inputs of the module is m
defined here. This can be “Rotational” (e.g. encoder on a toothed rack) or “Linear” (e.g. optical linear sensor). This selection

defines the other parameters.

Measuring device: Defines the type of measuring device/sensors used. The following can be selected:

» Encoder

» Proximity switch

» Encoder + proximity switch

» Proximity 1 + Proximity 2

» Encoder 1 + Encoder 2
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Enable Direction: Select this parameter to activate the DIR output
of the function block. This output is “1” (TRUE) if the axis is rotating
counterclockwise and “0” (FALSE) if the axis is rotating clockwise
(see adjacent figure).

Direction decision: Defines the direction of rotation for which the
entered limits are activated. The following can be selected:

» Bidirectional
» Clockwise
» Counterclockwise

Figure 141: Example for the rotation of the axis
clockwise

If “Bidirectional” is selected, the measurement is made on exceeding the limit entered, both clockwise and counterclockwise.
If “Clockwise” or “Counterclockwise” is selected, the measurement is made only if the axis is rotating in the selected direction.

Thresholds number: Number of max. speed limits. When this value Inl Limits

is changed, the number of limits is increased or decreased from at 0 Speed 1

Igast ltoa maxim.um of 4. If the numper is greater than 1, the input ) Speed 2

pins for the selection of the specific limit appear in the bottom part

of the function block. Table 76: 2 limits set
In2 In1 Limits
0 0 Speed 1
0 1 Speed 2
1 0 Speed 3
1 1 Speed 4

Table 77: 4 limits set

Pitch: If the axis type “Linear” and the sensor type “Rotational” are selected, this field enables you to enter the pitch for
converting the rotation of the sensor into the distance covered.

Proximity choice: Selecting the proximity switch enables you to select between PNP, NPN, NO contact, NC contact, 3-wire
or 4-wire.

To ensure Performance Level = Pl e, a PNP NO must be used (see “Proximity switch input on speed monitoring modules
SPM” on page 32).

Frequency zero speed / Frequency 1 / Frequency 2: Indicates the maximum calculated frequency values fM and fm (reduced
by the entered hysteresis).

» I the indicated value is GREEN, the calculated frequency is in the correct range.

» If the indicated value is RED, the parameters given in the following formulas must be changed.

rpm[rev/min]

1. Rotary axis, rotary sensor. The calculated frequency is: f[Hz] = ) * Resolution[pulses/rev]
2. Linear axis, rotary sensor. The calculated frequency is: f[Hz] = speed[m/mm]*lOOO * Resolution[pulses /rev]
60 * pitch[mm/rev]
3. Linear axis, linear sensor. The calculated frequency is: f[Hz]= speed[mm/s]*lOOO
Resolution[pm/pulse]
4, Hysteresis. To be changed only if: fM = green; fm = red KEY:

f = Frequency

rom = Rotary speed
Resolution = Measurement
speed = Linear speed
pitch = Pitch
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Encoder Resolution: Entry for the number of pulses/revolution (for a rotary sensor) or pm/pulse (for a linear sensor) in
relation to the 1st measuring device.

Verification: In this field, you can enter the number of pulses/revolution (for a rotary sensor) or pm/pulse (for a linear sensor)
in relation to the 2nd measuring device.

Gear Ratio: This parameter is active if there are two sensors on the selected axis. This parameter enables you to enter the
gear ratio between the two sensors. If the two sensors are on the same moving object, the ratio is 1; otherwise the figure
for the ratio must be entered. Example: There is an encoder and a proximity switch, and the latter is on the moving object
that (due to a gear ratio) moves at twice the speed of the encoder. For this reason, this value must be set to 2.

Hysteresis (58]
Hysteresis (%): Corresponds to the hysteresis (in percent) below which = =
a speed change is filtered out. A value other than 1 must be entered
here to prevent constant switching when the input is changed.

Figure 142: Hysteresis
Zero speed limit: In this field, enter the highest speed above which the output of the function block ZERO is “0” (FALSE). If

the measured speed is below the entered value, the ZERO output of the function block is “1” (TRUE).

Speed 1, 2, 3, 4: Enter the highest speed in this field. If the speed is exceeded, the OVER output of the function block is “0”
(FALSE). If the measured speed is below the entered value, the OVER output of the function block is “1” (TRUE).

Enable Out Error: If activated, an error detected by the function block is signaled.
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9.4. Function blocks in the “OPERATOR” window

All inputs on these operators can be inverted (logical NOT). To invert, click the input that is to be inverted using the right
mouse button. A small circle then appears on the inverted input. To clear the inversion, simply click the same input again.

@ Important!

The maximum permissible number of function blocks is 64 with MSC-CB or 128 with MSC-CB-S.

9.4.1. Logical operators

9.4.1.1. AND
The‘I‘ogicaI operator AND produces an output of “1” (TRUE) if all inputs ~ Property
are “1” (TRUE). N
INy, IN, IN, OUT nputs number
0 0 0 0 c utput
1 0 0 0 5
0 1 0 0
1 1 0 0
o | o1 0 Figure 143: AND
1 0 1 0
0 1 1 0
1 1 1 1
Parameters

Inputs number: Use this option to set 2 to 8 inputs.

9.4.1.2. NAND
The logical operator NAND produces an output of “0” (FALSE) if all ~ ) Property
inputs are “1” (TRUE). NAND
o i R m nputs number
0 0 0 1 [ » Cutput
1 0 0 1 B
0 1 0 1
1 1 0 1
0 0 1 1 Figure 144: NAND
1 0 1 1
0 1 1 1
1 1 1 0
Parameters

Inputs number: Use this option to set 2 to 8 inputs.

9.4.1.3. NOT
The logical status of the input is inverted using the logical NOT op- | Property
erator.

MNOT

IN,  OUT
O ; CJ:PJ:
1 0

Figure 145: NOT
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9.4.1.4. OR
The logical operator OR produces an output of “1” (TRUE) if at least ~) Property
one of the inputs is “1” (TRUE). OR
INg N N, ouT nputs number
0 0 0 0 C utput
1 0 0 1 -
0 1 0 1
1 1 0 1
0 0 1 1 Figure 146: OR
1 0 1 1
0 1 1 1
1 1 1 1
Parameters

Inputs number: Use this option to set 2 to 8 inputs.

9.4.1.5. NOR
The logical operator NOR produces an output of “0” (FALSE) if at least ~) Property
one of the inputs is “1” (TRUE). NOR
IN; IN, IN,  OUT nputs numkber
0 0 0 1 m Cutput
1 0 0 0 r
0 1 0 0
1 1 0 0
0 0 1 0 Figure 147: NOR
1 0 1 0
0 1 1 0
1 1 1 1
Parameters

Inputs number: Use this option to set 2 to 8 inputs.

9.4.1.6. XOR
The logical operator XOR produces an output of “0” (FALSE) if the ~) Property
number of inputs that are “1” (TRUE) is even or if all inputs are “0” YOR

(FALSE). nputs number

INy IN; IN, OUT m utout
0 0 0 0 e
1 0 0 1
0 1 0 1
1 1 0 0 Figure 148: XOR
0 0 1 1
1 0 1 0
0 1 1 0
1 1 1 1
Parameters

Inputs number: Use this option to set 2 to 8 inputs.
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9.4.1.7. XNOR

The logical operator XNOR produces an output of “0” (FALSE) if the
number of inputs that are “1” (TRUE) is even or if all inputs are “0”
(FALSE).

=
o
=
N
=
3
o
(==
=

= OoO|l— | OoO|—= |0 || O
— | |lO|lO|—|—|O|Oo
— = |—=|—|O|lO|O|O

ol |PF|lO|lR|O|O |+

Parameters
Inputs number: Use this option to set 2 to 8 inputs.

9.4.1.8. Logical macro (LOGICAL MACRO)
This operator permits the grouping of two or three logic blocks.
A maximum of 8 inputs are available.

The result of the first two operators flows into a third operator; the
result of this operator is output on the OUTPUT output.

Parameters

Input Logic 1, 2: Use this option to set the number of logic inputs
(1to 7).

If one of the two logic inputs has only one input, the corresponding
logic is deactivated and the input is assigned directly to the final logic
(example in the adjacent figure).

Select logic 1, 2, 3: This enables the operator type to be selected
from the following options: AND, NAND, OR, NOR, XOR, XNOR.

Deactivate main output: If this option is selected, the main output
OUT is deactivated.

Activation of Outputl, Output?2: Select this option to display interme-
diate results. (see Figure 150)

~ | Property
KNOR

nputs number
@CJ:M

Figure 149: XNOR

@ Property
LOGICAL MACRO
Input Logicl

i

Input Logic2

2 v

Select logic 1
AND ¥

Select logic 2

CR *

Select logic 3
AND ¥

[ Disabled Cut

Enable Outl
Enable Cut2

Figure 150: Logical macro

@ Property
LOGICAL MACRO
Input Logicl

T -

Input LogicZ

1 W
1

Select logic 1
AND *

Select legic 2

_—

Select logic 3
AND ¥

[ Disabled Out

Enable Cutl

Enable Cut2

Figure 151: Logical macro parameter
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9.4.1.9. MULTIPLEXER

Using the MULTIPLEXER logical operator, the input signal sent to the ~) Property
output depends on the SEL selection. If only one bit is set for Sell- MULTIPLEXER

Sel4, the selected input is connected to the output. If: Input
(*In 1

» More than one SEL input = “1” (TRUE) or

» No SEL input = “1” (TRUE),

Then the output switches to “0” (FALSE), and that independent of the
input values.

Figure 152: Multiplexer
Parameters

Inputs number: Use this option to set 2 to 4 inputs.

9.4.1.10. Digital comparator (DIGITAL COMPARATOR) (only with MSC-CB-S)

The DIGITAL COMPARATOR operator can compare a signal group in binary format with a constant or with a second signal
group.

Comparison with a constant (R) Property

The signal comparison must not be selected for the comparison with DIGITAL COMPARATOR
a constant. The DIGITAL COMPARATOR operator compares a signal  rmEmois
group with an integer constant. Inputs Inl to In8 produce a binary

value. Inl is the LSB (least significant bit) and In8 the MSB (most Sy

DIGITAL COMPARATOR

significant bit).

[] Signals comparator

15@ Constant

Example for 8 inputs:

Input Value In1
In 0 In2

In3
In2 1 Ind
In3 1 O ins

] In6
In4 0 0 in7
In5 1 O 1ng
In6 0
In7 0 . . . )
" Figure 153: Digital comparator, comparison with
n8 ! a constant

= This results in the binary number 01101001, which represents the decimal value 150.

Example for 5 inputs:

Input Value
Inl 0
In2 1
In3 0
In4 1
— EN

®» This results in the binary number 01011, which represents the decimal value 26.

Parameters
Inputs number: Setting 2 to 8 inputs

Operation: Choice between equal to (=), unequal to (=), greater than (>), greater than or equal to (>=), less than (<) and
less than or equal to (<=) (refer to the table for an exact description)

Constant: Setting value from 0 to 255
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Operator

Description

Equal to (=)

The OUTPUT output is “1” (TRUE) if the value combined from the inputs is equal to the constant.
If the two values are not equal, the OUTPUT output = “0” (FALSE).

Unequal to (=)

The OUTPUT output is “1” (TRUE) if the value combined from the inputs is not equal to the constant. If the values are equal, the
OUTPUT output = “0” (FALSE).

Greater than (>)

The OUTPUT output is “1” (TRUE) if the value combined from the inputs is larger than the value of the constant. If the constant is the
same or larger, the OUTPUT output = “0” (FALSE).

Greater than or equal to (>=)

The OUTPUT output is “1” (TRUE) if the value combined from the inputs is larger than or the same as the value of the constant. If the
constant is larger, the OUTPUT output = “0” (FALSE).

Less than (<)

The OUTPUT output is “1” (TRUE) if the value combined from the inputs is smaller than the value of the constant. If the constant is
the same or smaller, the OUTPUT output = “0” (FALSE).

Less than or equal to (<=)

The OUTPUT output is “1” (TRUE) if the value combined from the inputs is smaller than or the same as the value of the constant. If
the constant smaller, the OUTPUT output = “0” (FALSE).

Comparison with a second signal group

The signal comparison must be selected for the comparison with
a second signal group. Inputs In1_A to In4_A produce the value A.
In1_A'is the LSB and In4_A the MSB of the binary value. Inputs In1_B
to In4_B produce the value B. In1_B is the LSB and In4_B the MSB

of the binary value.

Parameters

@ Property

CIGITAL COMPARATCR

g ~ | Inputs number

DIGITAL COMPARATOR

Operation

= W

Signals comparator

Figure 154: Digital comparator, signal comparison

Operation: Choice between equal to (=), unequal to (I=), greater than (>), greater than or equal to (>=), less than (<) and
less than or equal to (>=) (refer to the table for an exact description)

Operator

Description

Equal to (=)

The OUTPUT output is “1” (TRUE) if value A is equal to value B. If the two values are not equal, the OUTPUT output = “0” (FALSE).

Unequal to (=)

The OUTPUT output is “1” (TRUE) if value A is not equal to value B. If the values are equal, the OUTPUT output = “0” (FALSE).

Greater than (>)

The OUTPUT output is “1” (TRUE) if value A is larger than value B. If value B is the same or larger, the OUTPUT output = “0” (FALSE).

Greater than or equal to (>=)

The OUTPUT output is “1” (TRUE) if value A is larger than or the same as value B. If the value B is larger, the OUTPUT output = “0”
(FALSE).

Less than (<)

The OUTPUT output is “1” (TRUE) if value A is smaller than value B. If value B is the same or smaller, the OUTPUT output = “0”
(FALSE).

Less than or equal to (<=)

The OUTPUT output is “1” (TRUE) if value A is smaller than or the same as value B. If value B is smaller, the OUTPUT output = “0”
(FALSE).
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9.4.2. Memory operators

Operators of the type MEMORY make it possible to save data (TRUE or FALSE) that come from other project components.
Status changes are performed according to the truth tables given for each operator.

9.4.2.1. D FLIP FLOP (max. number = 16 with MSC-CB, max. number = 32 with MSC-CB-S)

Using the D FLIP-FLOP operator the status set previously on the Q

X . ! » | Property

output is saved according to the following truth table. D FLIP-FLOP
Preset Clear Ck D Q = Enable Preset

1 0 X X 1 D FLIP-FLOP

0 . X X 0 [#]Enable Clear

1 1 X X 0

0 0 L X Retain memory

0 0 Rising edge 1 1

0 0 Rising edge 0 0

Figure 155: D Flip-Flop

Parameters

Enable Preset: If activated, the Q output can be set to “1” (TRUE).
Enable Clear: If activated, the memory process can be reset.

9.4.2.2. T FLIP FLOP (max. number = 16 with MSC-CB, max. number = 32 with MSC-CB-S)

This operator toggles the Q output on each rising edge on the T
(Toggle) input . @ Property
LA ELO8 T FLIF-FLOF

Parameters -1 &

Enable Clear: If activated, the memory process can be reset. Zizizdes

Figure 156: T Flip-Flop
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9.4.2.3. SRFLIP-FLOP

Using the SR FLIP-FLOP operator, the Q output is set to “1” with Set
and to “0” with Reset.

See truth table below:

SET RESET Q
0 0 Retain memory
0 1 0
1 0 1
1 1 0
Parameters

SR FLIP-FLOF
[ 5et M

@ Property
SR FLIP-FLOP

Store Cutput status

Figure 157: SR Flip-Flop

Save output status: If this is selected, the output status of the flip-flop is saved in the non-volatile memory on every change.
The most recently saved value is restored with the MSC system is switched on. Up to 8 flip-flops with storage of the output

status are possible. They are distinguished by an “M.”

®

NOTICE

saving operations is fixed at 100,000.

to permit them under safe conditions.

» The user must bear a few limitations in mind when using this memory type. The maximum required
time for a single saving operation is estimated at 50 ms, and the maximum number of possible

» The total number of storage operations must not exceed the limit, otherwise this will shorten the
product’'s mechanical life. Furthermore, the frequency of storage operations must be low enough

9.4.2.4.

Using the USER RESTART MANUAL operator the restart signal is saved
as per the following truth table.

USER RESTART
MAMUAL
[ In

Manual restart (USER RESTART MANUAL) (max. number = 16 with MSC-CB, max. number = 32
with MSC-CB-S including other RESTART operators)

@ Property
USER RESTART MAMNUAL

Enable Clear
Reset Request

Typel

Figure 158: Manual restart

Clear Restart _+_ IN Q Restart request type 1 Restart request type 2
1 X X 0 0 1
X X 0 0 0 1
0 0 1 Retain memory 1 Flashing at 1 Hz
0 Rising edge 1 1 0 0
Parameters

Enable Clear: If activated, the memory process can be reset.

Reset Request: If activated, this can indicate that restarting is possible. The behavior can correspond to that of type 1 or

type 2.

Important!

®

In case of request output type 2, a system timer is used.
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9.4.2.5. Monitored restart (USER RESTART MONITORED) (max. number = 16 with MSC-CB, max. number =
32 with MSC-CB-S including other RESTART operators)

Using the USER RESTART MONITORED operator the restart signal is

. Property
saved as per the following truth table. @

USER RESTART MCMITORED

USER RESTART Enzole Clear
e Reset Request
]
Typel ~

- l=quest

Figure 159: Monitored restart

Clear Restart | { IN Q Restart request type 1 Restart request type 2
1 X X 0 0 1
X X 0 0 0 1
0 1 Retain memory 1 Flashing at 1 Hz
0 | 1 1 1 0 0
Parameters

Enable Clear: If activated, the memory process can be reset.

Reset Request: If activated, this can indicate that restarting is possible. The behavior can correspond to that of type 1 or
type 2.

@ Important!

In case of request output type 2, a system timer is used.
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9.4.2.6. Manual restart macro (MACRO RESTART MANUAL) (max. number = 16 with MSC-CB, max. num-
ber = 32 with MSC-CB-S including other RESTART operators)

Using the MACRO RESTART MANUAL operator, a logic block selected (~) Property
by the user can be combined with the manual restart function block MACRO RESTART MACRO RESTART MANUAL
(“USER RESTART MANUAL") as per the following truth table: pgicoue

:- 'i_‘ . |’|5La".r|.ﬂg'€

L=

ma

[ Select Legic
AND ¥

Restart
Input Logic

1 w

Select Legic
AND ¥

Enable C
Enable Out

2ar

[] Reset Request
q

Figure 160: Macro manual restart

Clear Restart _+_ Input Output Restart request
1 X X 0 0
X X 0 0 0
0 0 1 Retain memory 1
0 Rising edge 1 1 0

Parameters

Input Logic: Use this option to set the number of logic inputs used (2 to 7).

Select Logic: This enables the operator type to be selected from the following options: AND, NAND, OR, NOR, XOR, XNOR.
Enable Clear: The memory process can be reset if this option is selected.

Enable Out: Select this option to display intermediate result of the logic.

Reset Request: If activated, this can indicate that restarting is possible.

Restart Input Logic: Use this option to set the number of reset logic inputs used (1 to 7). If 1 is selected, the logic is not
taken into account.

Restart Select Logic: Permits selection of the operator type for the restart logic from the following options: AND, NAND,
OR, NOR. XOR, XNOR.
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9.4.2.7. Macro monitored restart (MACRO RESTART MONITORED) (max. number = 16 with MSC-CB, max.
number = 32 with MSC-CB-S including other RESTART operators)

Using the MACRO RESTART MONITORED operator, a logic block select- (<) Property
ed by the user can be combined with the monitored restart function MACRO RESTART MACRO RESTART MONITORED
block (“USER RESTART MONITORED”) as per the following truth table:

fogicOut .
nput Logic

& 2 v

Select Logic
AND ~

Restart
nput Logic
1 W

Select Logic

AND ¥

[] Reset Request

Figure 161: Macro-monitored restart

Clear Restart | | Input Output Restart request
1 X X 0 0
X X 0 0 0
0 0 1 Retain memory 1
0 I | 1 1 0
Parameters

Input Logic: Use this option to set the number of logic inputs used (2 to 7).

Select Logic: This enables the operator type to be selected from the following options: AND, NAND, OR, NOR, XOR, XNOR.
Enable Clear: If activated, the memory process can be reset.

Enable Out: Select this option to display intermediate result of the logic.

Reset Request: If activated, this can indicate that restarting is possible.

Restart Input Logic: Use this option to set the number of reset logic inputs used (1 to 7). If 1 is selected, the logic is not
taken into account.

Restart Select Logic: Permits selection of the operator type for the restart logic from the following options: AND, NAND,
OR, NOR. XOR, XNOR.
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9.4.2.8. PRE-RESET (only MSC-CB-S, max. number = 32 including other restart operators)

The PRE-RESET operator can be used if several reset buttons must (=) Property
be used. For example, it may be necessary to locate a restart switch PRE-RESET
(pre-reset) in the danger zone (at a point from which the entire zone is
visible) and a restart switch (reset) outside the danger zone.

Ensble Clear

" . «f| Waiting for Res
The 0-1-0 transitions must occur in sequence for the pre-reset and fing for Heset
the reset. The reset transitions must occur within 500 ms to 5 s after
the pre-reset transitions.

Tirne [B5+120s]

HES

Is)

Blocking mandatory
'IEI Blod

ocking numbser

Figure 162: Prereset
Parameters

Enable Clear: If activated, the memory process can be reset.

Waiting for Reset: If activated, another output will become available. This becomes “1” (TRUE) when the pre-reset completes
the 0-1-0 transition and becomes “0” (FALSE) when the operator is reset or the time between the transitions of the two
inputs elapses.

Time: Maximum duration of the transition 0-1-0 (6-120 s can be set).

Signal interruptions: If activated, a number of interruptions in the signal (max. 7) can be specified. Output Q is set if the signal
had fewer interruptions (1 - 0 - 1 transitions) than the specified number of interruptions but had at least one interruption.

The behavior of the operator is shown in the following time sequences:

In 4| E In 4| E U—l_l
PreReset H PreReset |_+
Reset : ]_ Reset : I_
Clear i i I—I_ Clear % i
a | I a | | R P

I

Wait | Wait
I t<time | time 6s + 120s | t<time time 6s + 120s
Figure 163: Pre-reset without signal interruptions Figure 164: Pre-reset with signal interruptions (number of

activations = 2)
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9.4.3. Guard locking operators
9.4.3.1. Guard locking logic (GUARD LOCK) (max. number with MSC-CB = 4, max. number with MSC-CB-S

= 8)
Using the GUARD LOCK operator the locking/release of an ELEC- (<) Property
TROMECHANICAL GUARD LOCK is monitored. For this purpose it is GUARD LOCK
checked whether the locking command and the status of an INTER- Monua Beset
LOCK and FEEDBACK match. The main output (OUTPUT) is “1” (TRUE) CUARIL LI - : -

if the guard lock is closed and locked. ooy |FEsElTyoe

morOut || Monitored

UnlLock Time (s)
00

Feedback Time (s)

0,07

Interock Spring

[] Mandatory Gate opening
[] Gate not present

Enable Error Out

Figure 165: Guard lock logic
Principle of operation

The function operates as guard locking monitoring.
1. The GATE input must always be connected to a interlock input of type interlock (INTERLOCK) (feedback from the door).

2. The Lock_fbk input must always be connected to an input element of type guard locking monitoring (LOCK FEEDBACK)
(feedback from the locking element).

3. The UnLock_cmd input can be connected as required in the diagram and determines the unlock request (if logical “1”).

4. The OUTPUT output on this element is “1” (TRUE) if the guard locking is closed and locked. If there is an unlock command
present on the UnLock_cmd input, the OUTPUT signal is set to “0” and the locking (Lock-Out output signal) is removed
after the time set in Unlock Time (s). The OUTPUT signal is set to “0” (“FALSE”) if an erroneous state is present (e.g.
door open when locked; feedback loop timeout elapsed; ...).

5. The Lock-Out signal controls the locking of the safety door.

Parameters

Manual Reset: There are two types of reset: Manual and Monitored. On the selection of manual reset, only the signal transition
from O to 1 is checked. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
t2
«—>,
1
-~ !
Reset | Y Reset . =
1 t R |
i >
ouT ouT

t=250ms t1 =250 ms m
t2 =250 ms

Figure 166: Guard locking logic manual/monitored reset

FAN WARNING

If manual reset is selected, the next input after the inputs used by the function block must be used.
Example: If Inputl and Input? are used for the function block, Input3 must be used for the reset input.
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Unlock Time (s): The time that elapses between the activation of the Unlock_cmd input and the actual release of the locking.

»Omsto1ls-100 ms step
»1.5st010s-0.5s step
»15sto25s-5s step

Feedback Time: Maximum time delay between the LockOut output and the Lock_fbk input (as stated in the data sheet for
the guard locking, with required delay).

» 10 ms to 100 s — 10 ms step size
» 150 ms to 1 s — 50 ms step size
» 1.5 sto 3s-0.5 s step size

Mechanically locked (closed-circuit current): The guard lock is locked passively and released actively, i.e. it is locked by the
mechanical force in the spring. The guard lock therefore remains locked after interruption of the power supply.

Safety door must be opened once: The cycle is resumed only after the door is opened and this is then confirmed on the
GATE input.

No door: If selected, the GATE input will be deactivated.

Enable Error QOut: This option can be activated to enable a signal (Error OUT) for signaling a malfunction in the locking. If
Error OUT = “1” (TRUE), there is an error in the locking.
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9.4.4. COUNTER operators
The operators of type COUNTER enable the user to generate a signal (TRUE) as soon as the count entered is reached.

9.4.4.1. Counter (COUNTER) (max. number = 16)

The COUNTER operator is a pulse counter. (~) Property
COUNTER

There are three operating modes: 2l

].. AUTOMAT'C Enable Clear

COUNTER S

2. MANUAL Counting 2/

3. MANUAL+AUTOMATIC . ) [] Double edge
Counter Type

In the following examples the counter value is 6: Menualéfutometic:%

1. The counter generates a pulse with the length of two internal
cycles as soon as the entered counter value is reached. This is
the default mode if the CLEAR pin is not activated. Figure 167: Counter

gt
EERETRIERTER| L

ternsl | 4} 3¢ 3t gl s{Gi2i2zi3{Aist0) 2] 2 3 4,5 0] 1i 2] 3l @&
| | L5 | | |

counter | 1 1 |

Figure 168: Use of the counter without reset input

2. The counter sets the Q output to “1” (TRUE) as soon as the entered counter value is reached.
The Q output changes to “0” (FALSE) if the CLEAR signal is activated.

T
,C, —j 2R

OutQ : | i i | i i

Internal 1 2_3i4 5:6;6 656.5.00 0 1i 21 3 4 5'5:6 6_6

counter

Figure 169: Use of the counter with CLEAR signal for resetting the output
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3. The counter generates a pulse length that corresponds to the reaction time as soon as the count entered is reached.
If the CLEAR signal is activated, the internal counter returns to O.

A

In Clear Lo i ‘ : P it
ouwtq | | ' H : i I H i
| i | l | | | | | !

| | | | | |
Internal * 9\ 2 3i 4i 5 0i 1{ 2i 0i 0i Oi 1 2i 3i 41 Si 0i 1i 21 3i 41
counter i i i i ] i i |

Figure 170: Use of the counter with CLEAR signal for resetting the counter input

Parameters

Enable Clear: If this option is selected, the clear request is activated to restart the count by setting the Q output to “0” again
(FALSE). It is also possible to activate the automatic function (Automatic Enable) using manual reset.

If not selected, the operating mode is then automatic and, on reaching the entered count, the output changes to “1” (TRUE)
and remains there for two internal cycles. It is then reset.

Ck down: Selects counting down.
Double edge: If activated, rising and falling edges are counted.

Counter status: If selected, the current counter value can be forwarded via the COUNTER output to the COUNTER COMPAR-
ATOR block.

9.4.4.2. Timer value comparison (COUNTER COMPARATOR) (only MSC-CB-S and MSC-CB > 4.0)

The COUNTER COMPARATOR operator enables the Counter output of
the COUNTER operator to be compared with a threshold.

If the counter value of the COUNTER operator is less than the thresh-
old, the output is “0” (FALSE).

If the counter value is greater than or equal to the threshold, the
output is “1” (TRUE).

@ Property
COUMTER COMPARATCR

Threshaold

2

Figure 171: Counter value comparison

@ Important!

The operator can be connected only to the COUNTER output of a COUNTER operator.

Parameters
Threshold: Counter value from which the output is set to “1” (TRUE)
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9.4.5. TIMER operators (max. number = 32 with MSC-CB, max. number = 48 with MSC-CB-S)
Using the operators of type TIMER a signal (TRUE or FALSE) can be generated for a user-defined time.

9.4.5.1. MONOSTABLE

Using the MONOSTABLE operator, an output of “1” (TRUE) is gener- = @ e
ated by the rising/falling edge of the input. This state is retained for
the time set.

MONOSTABLE

Parameters

Time: The delay can be set to a value between 10 ms and 1,098.3 s.

Rising Edge: If selected, the output is set to “1” (TRUE) by a rising
edge on the input signal and remains in this state for the time set.
However, this state can be extended as long as the input remains at

“1" (TRUE). Figure 172: Monostable
In A“ H N A
pa U e I s IR %
Out

Figure 173: State change on use with rising edge

If not selected, the logic is reversed, i.e. the output is set to “0” (FALSE) by a falling edge on the input signal and remains in
this state for the time set. However, this state can be extended as long as the input remains at “0” (FALSE).

AL

1T AT <7

Out

Figure 174: State change on use with falling edge

Retriggerable: If selected, the time is reset on each status change on the input.
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9.4.5.2. MONOSTABLE B

Using this operator, an output of “1” (TRUE) is generated by the ris-
ing/falling edge of the input. This state is retained for the time t set.

Parameters

MONOSTABLE_B

Time: The delay can be set to a value between 10 ms and 1,098.3 s.

Rising Edge: If selected, the output is set to “1” (TRUE) by a rising
edge on the input signal and remains in this state for the time set.

Figure 175: Monostable_B

7
S
7

i

1T T <7

Out

Figure 176: State change on use with rising edge

If not selected, the logic is reversed, i.e. the output is set to “0” (FALSE) by a falling edge on the input signal and remains
in this state for the time set.

o o] fo

Out ﬂ

Figure 177: State change on use with falling edge

&
<

=» Unlike the MONOSTABLE operator, the OUT output on the MONOSTABLE_B is not kept at “1” (TRUE) beyond the maxi-
mum set time t.

Retriggerable: If selected, the time is reset on each status change on the input.

154 (Translation of the original operating instructions) 2121331-08-07/22



EUCHNER Modular Safety Gontrol System NSC

9.4.5.3. Passing make contact (PASSING MAKE CONTACT)

The PASSING MAKE CONTACT operator provides the signal present
on the input as a pulse on the output. If this signal is “1” (TRUE) longer
than the set time, the pulse is limited to the set time. The pulse is

Time {Return to confirm):
0.01

truncated with a falling edge. PASSING MAKE
—_— w1 3)s Oms

. | Property
PASSING MAKE CONTACT

[

[:]Retriggerable

Parameters
Time: The delay can be set to a value between 10 ms and 1,098.3s.  Figure 178: Passing make contact

UL S

out

Figure 179: State change of the passing make contact without “Retriggerable” set

Retriggerable: If activated, the time is not reset on a falling input edge. The output remains at “1” (TRUE) for the entire time
set. The timer is restarted if there is a new rising edge.

=T =T

QOut

Figure 180: State change of the passing make contact with “Retriggerable”
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9.4.5.4. Delay (DELAY)

The DELAY operator makes it possible to use a signal delay and ~ ) Property
switches the output to “1” (TRUE) after the time set if the status of DELAY
the signal on the input changes.

Time (Return to confirm):

Parameters 0.01

Time: The delay can be set to a value between 10 ms and 1,098.3 s. ®s O ms
Rising Edge: A switch-on delay is selected with this setting. If selected, [JRetriggerable
the delay starts with the rising edge on the input signal. The output B

is then set to “1” (TRUE) and remains in this state for the time set, as [“]Rising Edge

long as the input remains at “1” (TRUE).
Figure 181: Delay

Out

Figure 182: Switch-on delay

If nothing is selected, the logic is reversed. An OFF time is selected with this setting. The output is set to “1” (TRUE) by a
rising edge on the input, and the delay starts on the falling edge on the input. At the end of the time set the output is set to

“0" (FALSE), provided “0” (FALSE) is present on the input; otherwise it remains at “1” (TRUE).

: ST |

It )

Figure 183: OFF time

Retriggerable: If selected, the delay is reset on each status change on the input.
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9.4.5.5. Long-term delay (LONG DELAY) (only MSC-CB-S and MSC-CB > 4.0)

The LONG DELAY operator makes it possible to use a signal delay of (<) Property
up to 15 hours and switches the output to “1” (TRUE) after the time LONG DELAY
set if the status of the signal at the input changes. (0,55=549155)
t ut Time
R 05P © ©oh00m:0055
[ |
Scale

(® 0,55+3000s Step 0 5s

() 30055+ 548155 Step s

Parameters Retriggerable
Time: The delay can be set to a value between 0.5 s and 54,915 s. Rising Edge
Rising Edge: A switch-on delay is selected with this setting. If selected, _
the delay starts with the rising edge on the input signal. The output el
is then set to “1” (TRUE) and remains in this state for the time set, as
long as the input remains at “1” (TRUE). Figure 184: Long-term delay
In N A

1]
Out

Figure 185: Switch-on delay

If nothing is selected, the logic is reversed. An OFF time is selected with this setting. The output is set to “1” (TRUE) by a
rising edge on the input, and the delay starts on the falling edge on the input. At the end of the time set the output is set to

“0" (FALSE), provided “0” (FALSE) is present on the input; otherwise it remains at “1” (TRUE).

: S '

Inmml )

Figure 186: OFF time

Retriggerable: If selected, the delay is reset on each status change on the input.

Timer value: If this is selected, the current value of the timer will be output. This output can be transferred in the input to a
DELAY COMPARATOR operator.
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9.4.5.6. Timer value comparison (DELAY COMPARATOR) (only MSC-CB-S and MSC-CB > 4.0)

The DELAY COMPARATOR operator enables the Timer output of the (®) Property
Timer operators to be compared with a threshold. If the timer value DELAY COMPARATOR

of the Timer operator is less than the threshold, the output is “0” (0,55549105)

(FALSE). If the timer value is greater than or equal to the threshold,the || PEtAY COMPARATOR S

output is *1” (TRUE). = B 05 (9 [00h-00m0055
Scale

(®) (,55+3000s Step 0.5s

() 30055+54910s Step 55

Figure 187: Timer value comparison

@ Important!

The operator can be connected only to the Timer output of a Timer operator.

Parameters
Threshold: Counter value from which the output is set to “1” (TRUE).
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9.4.5.7. Delay line (DELAY LINE)

This operator makes it possible to apply a signal delay and switches ~|(=) Property
the output to “0” after the time set if there is no signal on the input. DELAY LINE

If the input returns to “1” before the entered time elapses, the OUT
output always produces an LLO (FALSE) pulse. The duration of this DELAY LINE
pulse corresponds to around twice the response time, and the pulse o ! ut
LLO is delayed by the time set. -

Parameters
Time: The delay can be set to a value between 10 ms and 1,098.3s.  Figure 188: Delay line

e |

i ot H
ouT Lt ouT R »U .
g P> ' — ! — drisp

Figure 189: OFF time without filtering short interruptions

= Unlike the DELAY operator, the DELAY LINE operator does not filter out any interruptions on the input shorter than the
time set.

®» This operator is displayed on the use of delayed OSSDs (OSSD must be programmed with RESTART MANUAL).

9.4.5.8. Long-term delay line (LONG DELAY LINE) (only MSC-CB-S and MSC-CB > 4.0)

The operator makes it possible to use a signal delay and switches the @ Property

output to “0” (FALSE) after a time set (up to 15 hours) if there is no LONG DELAY LINE

signal at the input. If the input returns to “1” (TRUE) before the entered 0,55+ 548155)

time elapses, the OUT output always produces an LLO (FALSE) pulse. e

The duration of this pulse corresponds to around twice the response = in - = .. N

time, and the pulse LLO is delayed by the time set. 05157 (5) [00n:00m:00,5¢]
Scal=

(®) 0,55+3000s Step 0,53

() 30055+54%15s Step Gs

Parameters
Time: The delay can be set to a value between 0.5 s and 54,915 s.  Figure 190: Long-term delay line

=» Unlike the DELAY operator, the DELAY LINE operator does not filter out any interruptions on the input shorter than the
time set.

= This operator is displayed on the use of delayed OSSDs (OSSD must be programmed with RESTART MANUAL).
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9.4.5.9. Clock generation (CLOCKING)

Using the CLOCKING operator a clock signal output with the required
duration is generated if the input is “1” (TRUE).

CLOCKIMNG

Up to 7 inputs are available on the Clocking operator to control the
duty cycle on the output.

Parameters

Time: The delay can be set to a value between 10 ms and 1,098.3 s.

Duty cycle choice: Up to 7 inputs for 7 different duty cycles on the
output signal can be selected.

The clock signal on OUT has the corresponding duty cycle depending
on the input activated.

The EN input must always be set to high (TRUE).

You will find information on how the operator functions in the following

table. Figure 191: Clock generation

EN 10% 20% 30% 40% 60% 70% 80% out
0 0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0 50%
1 1 0 0 0 0 0 0 10%
1 0 1 0 0 0 0 0 20%
1 0 0 1 0 0 0 0 30%
1 0 0 0 1 0 0 0 40%
1 0 0 0 0 1 0 0 60%
1 0 0 0 0 0 1 0 70%
1 0 0 0 0 0 0 1 80%
1 1 0 0 0 0 0 1 90%

Table 78: Duty cycle choice

=» The upstream circuit of the CLOCKING operator must ensure that, in addition to the EN release, only one input signal is
present (except for duty cycle 10%, 80%).

=» The simultaneous presence of the EN input and a number of inputs > 1 at High level (TRUE) generates an output signal
with a duty cycle of 50%.

EN

DUTY CYCLE 50%

DUTY CYCLE 20% | |_ |

DUTY CYCLE 40%

DUTY CYCLE 80% | | J

Time

Figure 192: Different duty cycles
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9.4.6. The MUTING function

The muting function provides a temporary, automatic interruption of a safety device to enable a normal material flow through
a protected opening.

In other words, when the system detects the material and differentiates it from a person (in a potentially hazardous situation),
it bypasses the safety device temporarily to permit the material to pass through the opening.

9.4.7. MUTING operators (max. number = 4 with MSC-CB, max. number = 8 with MSC-CB-S)
9.4.7.1. Simultaneous muting (MUTING “Con”)

The muting function is activated after the interruption of the sensors (=) Property
S1 and S2 (the sequence is irrelevant) within the period defined by MUTING *Con’
the operator of between 2 s and 5 s (or S4 and S3 for material that R )

is moving in the opposite direction).

MUTING "Con"

< =
T
5
1

utput

The MUTING “Con” operator with “simultaneous” logic makes it possi-
ble to mute the input signal via the sensor inputs S1, S2, S3 and S4.

ORS
O | m
o

T
m| =
PR

= Prerequisite: The muting cycle can start only if all sensors S1 - S4 WHiitna O
are “0" (FALSE) and the INPUT input is “1” (TRUE). uting ZF'e}jf
Parameters SERRCR =
Timeout (s): Sets the time within which the muting cycle is to be ended e e
from 10 s to infinite. If the cycle is not complete at the end of this =5 %
time, the muting is interrupted immediately. Vi seresrs e

With Enable: If selected, it is possible to enable or not enable the
muting function. Otherwise, the muting function is always enabled. Figure 193: Simultaneous muting

There are two enable modes: “Enable/Disable” and “Enable Only.” On the selection of “Enable/Disable” the muting cycle
cannot be started if “Enable” is set to “1” (TRUE) or “0” (FALSE). Instead, it is activated only with a rising edge.

To deactivate the muting, set “Enable” to “0” (FALSE). In this mode, the muting is deactivated on a falling edge, irrespective
of the state. On the selection of “Enable Only” the muting cannot be deactivated. “Enable” must be set to “0” (FALSE) to
enable a new rising edge for the next muting cycle.

Direction: The sequence in which the sensors are activated can be defined. If BIDIR (bidirectional) is set, activation is pos-
sible in both directions (from S1&S2 to S3&S4 and from S3&S4 to S1&S?2). With UP, activation is possible from S1&S2 to
S3&S4, and with DOWN from S3&S4 to S1&S2.

Muting Closing: There are two types: CURTAIN and SENSOR. If CURTAIN is selected, the muting is ended on a rising input
signal. With SENSOR the muting is ended when the third sensor has been cleared.
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CURTAIN selected

(7]
=1
(7]
N
[72]
w
[7d
=

Input
1

Muting

Muting activated

oO|—|P PO | O |Oo|Oo

o|lolo|l~ |~ |~ |~|O
oO|lo|lOo |~ |~ |—=|O| O
= O X X | | =
oo~~~ |~=|Oo

Table 79: Status table simultaneous muting with CURTAIN selected

SENSOR selected

(7]
=1
(7]
N
(7]
w
[7d
=

Input
1

Muting
0

Muting activated

— =Rk lolx|x<|—~|~

o|lo|m | |HlO|lO| O|O

o|lr|lPH|PH|IHFlO|lO| O |O

oO|lo|o|Oo | |m|H |~ O
oO|lo|lo|lO |~ ||~ |lO|O
oo~ |~ |m|~=|~|lOo

Table 80: Status table simultaneous muting with SENSOR selected

Blind Time: Only with “Muting Closing = Curtain”: Should be selected if, for instance, it is known that after the end of
the muting, objects may protrude beyond the pallet and may occupy the light grid, as a result the INPUT input is set to “0”
(FALSE). During the blind time the INPUT input remains “1” (TRUE). The blind time can be between 250 ms and 1 s.

Sensor Time: The maximum time (between 2 s and 5 s) between the activation of two muting sensors can be set.

Minimum sensors time: If selected, muting can be activated only if a time >150 ms has elapsed between the activation of
sensor 1 and sensor 2 (or sensor 4 and sensor 3).
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9.4.7.2. MUTING “L”

The muting function is activated after the interruption of the sensors
S1 and S2 (the sequence is irrelevant) within the period defined by
the operator of between 2 s and 5 s.

The muting status ends after the opening has been cleared.

The MUTING operator with “L” logic makes it possible to mute the
input signal via the sensor inputs S1 and S2.

®» Prerequisite: The muting cycle can start only if S1 and S2 are “0”
(FALSE) and the input is “1” (TRUE).

Parameters

Timeout (s): Sets the time within which the muting cycle is to be ended
from 10 s to infinite. If the cycle is not complete at the end of this
time, the muting is interrupted immediately.

With Enable: If selected, it is possible to enable or not enable the
muting function. Otherwise, the muting function is always enabled.

utput

Nuting

Figure 194: L muting

» | Property
MUTING "L"

Timeout (s)
10
o
[¥] With Enable
Enable Type

Enable Only ~

[#] With Muting Out

Senszor Time
25 &

End Muting Time
255 v

Blind Time
250 ms

There are two enable modes: “Enable/Disable” and “Enable Only.” On the selection of “Enable/Disable” the muting cycle
cannot be started if “Enable” is set to “1” (TRUE) or “0” (FALSE). Instead, it is activated only with a rising edge. To deactivate
the muting, set “Enable” to “0” (FALSE). In this mode, the muting is deactivated on a falling edge, irrespective of the state.
On the selection of “Enable Only” the muting cannot be deactivated. “Enable” must be set to “0” (FALSE) to enable a new

rising edge for the next muting cycle.

Sensor Time: The maximum time (between 2 s and 5 s) between the activation of two muting sensors can be set.

End Muting Time: Specification of the maximum time (between 2.5 and 6 s) that must elapse between enabling of the first

sensor and enabling of the hazardous opening.
After this time has elapsed, the muting function is at an end.

Blind Time: Should be selected if, for instance, it is known that after the end of the muting, objects may protrude beyond the
pallet and may occupy the light grid and thereby set the INPUT input to “O” (FALSE). During the blind time the input remains

“1”" (TRUE). The blind time can be between 250 ms and 1 s.
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9.4.7.3. “Sequential” MUTING

The muting function is activated after the sequential interruption of ~ ) Property
the sensors S1 and S2, followed by sensors S3 and S4 (without any MUTING "Seq"
time limit). If the pallet moves in the opposite direction, the correct Timeout (s)
sequence is: S4, S3, S2, S1. MUTING "Seq” ot | 10 _J

The MUTING operator with “sequential” logic makes it possible to mute

: . . ; [v] With Enable
the input signal via the sensor inputs S1, S2, S3 and S4.

Enable Type
wirg || Enable Only

®» Prerequisite: The muting cycle can start only if all sensors S1 — S4
are “0" (FALSE) and the INPUT input is “1” (TRUE).

[¥] With Muting Out

Direction

Parameters Muting Closing
CURTAIN «

Timeout (s): Sets the time within which the muting cycle is to be ended
from 10 s to infinite. If the cycle is not complete at the end of this
time, the muting is interrupted immediately.

Blind Time
250 ms

I

With Enable: If selected, it is possible to enable or not enable the
muting function. Otherwise, the muting function is always enabled. Figure 195: “Sequential” MUTING

There are two enable modes: “Enable/Disable” and “Enable Only.” On the selection of “Enable/Disable” the muting cycle
cannot be started if “Enable” is set to “1” (TRUE) or “0” (FALSE). Instead, it is activated only with a rising edge. To deactivate
the muting, set “Enable” to “0” (FALSE). In this mode, the muting is deactivated on a falling edge, irrespective of the state.
On the selection of “Enable Only” the muting cannot be deactivated. “Enable” must be set to “0” (FALSE) to enable a new
rising edge for the next muting cycle.

Direction: The sequence in which the sensors are activated can be defined. If BIDIRECTIONAL is set, activation is possible
in both directions (from S1 to S4 and from S4 to S1). With UP, activation is possible from S1 to S4 and with DOWN, from
S4 to S1.

Muting Closing: There are two types: CURTAIN and SENSOR. If CURTAIN is selected, the muting is ended on a rising input
signal. With SENSOR the muting is ended when the penultimate sensor has been cleared.
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Table 81: Status table sequential muting with CURTAIN selected

1 0 1

1 0 0
Table 82: Status table sequential muting with SENSOR selected

Blind Time: Only with “Muting Closing = Curtain”: Should be selected if, for instance, it is known that after the end of
the muting, objects may protrude beyond the pallet and may occupy the light grid, as a result the INPUT input is set to “0”
(FALSE). During the blind time the input remains “1” (TRUE). The blind time can be between 250 ms and 1 s.
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9.4.7.4. MUTING “T"

The muting function is activated after the interruption of the sensors ~) Property
S1 and S2 (the sequence is irrelevant) within the period defined by MUTING "T"
the operator of between 2 s and 5 s.

Timeout (s)
10

o
[v]With Enable

utput

The muting status ends after both sensors have been cleared.
The MUTING operator with “T" logic makes it possible to mute the

INPUT input signal via the sensor inputs S1 and S2. T8 | Enable Type
Enable Onl
= Prerequisite: The muting cycle can start only if S1 and S2 are “0”
(FALSE) and the input is “1” (TRUE). [¥] with Muting Out
Senszor Time
Parameters

Timeout (s): Sets the time within which the muting cycle is to be ended
from 10 s to infinite. If the cycle is not complete at the end of this

Figure 196: T mutin
time, the muting is interrupted immediately. & &

With Enable: If selected, it is possible to enable or not enable the muting function. Otherwise, the muting function is always
enabled.

There are two enable modes: “Enable/Disable” and “Enable Only.” On the selection of “Enable/Disable” the muting cycle
cannot be started if “Enable” is set to “1” (TRUE) or “0” (FALSE). Instead, it is activated only with a rising edge. To deactivate
the muting, set “Enable” to “0” (FALSE). In this mode, the muting is deactivated on a falling edge, irrespective of the state.
On the selection of “Enable Only” the muting cannot be deactivated. “Enable” must be set to “0” (FALSE) to enable a new
rising edge for the next muting cycle.

Sensor Time: The maximum time (between 2 s and 5 s) between the activation of two muting sensors can be set.
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9.4.7.5. MUTING OVERRIDE

The OVERRIDE function is necessary if the machine stops after erro-

. : . L. . »  Property
neous sequences of the muting activation and material is occupying MUTING OVERRIDE
the hazardous opening. — [Z]Manual Reset
This process activates the OUTPUT output and in this way makes it o Reset Type
possible to remove the material that is blocking the opening. 0wt Monitored |

Request

The Muting Override operator must be connected after the Muting [“]With Occupied Sensors

operator (“T,” “L,” “SEQ,” “Con") (OUTPUT output on the MUTING Timeout (s
(“T,” “L,” “SEQ,” “Con") connected directly to the INPUT input on the 900 U
Muting Override).

Override Mode

The operator make it possible to override the directly connected Spring return key (v |
muting input. [Z]With OverOut
The “Override” operator can be activated only if muting is not active A
(INPUT = “0") and at least one muting sensor (or the light grid) is

occupied. Figure 197: Muting override

The override function ends as soon as the light grid and the muting sensors are clear again. The OUTPUT output switches
to logical “0” (FALSE).

The override function can be started either by state control or edge control.
Start of the override with state: This function is used if the override command (OVERRIDE = 1) is to be active during all

subsequent processes. However, a further override function can be activated only if the command is deactivated and is
then activated again.

If the light grid and the sensors are cleared (not occupied) or if the time is exceeded, the override is ended without the need
for further commands.

Start of the override with edge: The override function is activated by the rising edge on the Override input (OVERRIDE = 1).
The override function is ended if the light grid and the sensors are cleared (not occupied) or on timeout.

The override function can be restarted only if the override enable is activated again (OVERRIDE = 1).

Parameters

) NOTICE

With Occupied Sensors: Must be selected for sequential muting, “T” muting and simultaneous muting.

With “L" muting, this option is not allowed to be selected.
=» Otherwise, a warning will be output during the compiler phase and in the report.
=» The user must take additional safety measures while the override is active.

Conditions to be checked on activating the override function

“With Occupied Sensors”

i Sensor occupied Light grid occupied Input Override Output
X X - 0 1 1
- X 0 1 1
- X - 0 1 1
X X 0 1 1

Table 83: Status table on use of the override function
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Timeout (s): Permits the setting of the time within which the override function must be ended from 10 s to infinite.
Override Mode: Makes it possible to configure the start of the override function (pulsed or state triggered).

With OverOut: Makes it possible to activate an active override signal output (active if High).

With Request: Makes it possible to activate a signal output (active if High) to indicate that the override function can be activated.

Manual Reset:
» If the RESET input is active (TRUE), the OUTPUT output of the function block is enabled.
» If the RESET input is not active (FALSE), the OUTPUT output of the function block follows the override request.

There are two types of reset: “Manual” and “Monitored.” On the selection of manual reset, the system checks only the signal
transition from 0 to 1. With monitored reset, the double transition from O to 1 and then back to O is checked.

Manual Monitored
t2
"
1
-~ !
Reset | Y Reset | N
1 t 1 YW/
R —p
ouT ouT
t=250ms t1 > 250 ms
t2=250ms

Figure 198: Muting override reset
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9.5. Other function blocks
9.5.1. Serial output (SERIAL OUTPUT) (max. number = 4)
Using the SERIAL OUTPUT operator the status of up to 8 sensors is

X X ~ Property
output; the data are output in series. SERIAL OUTPUT
Principle of operation e SERIALOURLE B i

s [w Synchronous

Using this operator the status of all inputs connected is output in two
different ways:

Ee Bit duration (ms)

40

Asynchronous serial output:

Intercharacter duration (ms)
100

1. The status on the cable when not in use is “1” (TRUE).
2. The start data transfer signal is 1 bit = “0” (FALSE).

3. Transfer of n bits, where the status of the inputs connected is
Manchester coded:

» Status O: rising signal edge in the middle of the bit bit duration

» Status 1: falling signal edge in the middle of the bit

Figure 199: Serial output

bit duration
L |
[ 1

0 1 1 0 1 0

4. Intercharacter interval is “1” (TRUE) to make it possible to syn-
chronize an external device.

For this reason the Clock output is not available with the asynchronous  Qutput | _|

method.

Synchronous serial output: Figure 200: Asynchronous serial output

1. Output and Clock are “0” (FALSE) when not in use.

2. Transfer of n bits, where the input status is coded with OUTPUT 0| 1 9 0 1 0
as data and CLOCK as timebase.

3. Intercharacter interval is “0” (FALSE) to make it possible to syn-
chronize an external device.

Cutput
Clock

Figure 201: Synchronous serial output

Parameters

Inputs number: Defines the number of inputs of the function block. These can be 2 to 8 (asynchronous) or 3 to 8 (synchronous).
Mode selection: Choice between synchronous and asynchronous serialization

Bit duration (ms): In this field, you can enter the value that corresponds to the duration of the individual bits (input n) in the
pulse sequence that comprises the transmission.

» 40 ms — 200 ms (10 ms step)

» 250 ms - 0.95 s (50 ms step) m

Intercharacter duration (ms): Enter in this field the time that must elapse between the transmission of one pulse sequence
and the next.

» 100 ms - 2.5 s (100 ms step)
»3s-65 (500 ms step)
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9.5.2. 0SSD EDM (only MSC-CB-S) (max. number = 32)

The OSSD EDM block enables any input to be used for feedback loop (%) Property
monitoring of a safety output. The OUTPUT output can be connected AssD DM

only with a safety output (OSSD, Single OSSD, relay). To enable this

block to be used, the “external delay time K” function must be deac- 555D EDM Externzl K delay [ms]

tivated for the safety output. input . 50ms+20s Step 50 ms

If the In input is at “1” (TRUE), the FBK_K signal must be at “0” (FALSE) sof] s
and must then change to “1” (TRUE) within the specified time. If the
FBK_K signal does not change within the specified time, the OUTPUT
output will be set to “0” and the corresponding CLEAR LED on the
g/lest(iow‘l‘llll"ﬂ(&ﬁ?hu}io).Indlcate the error. The ERROR OUT output is also Figure 202: 0SSD EDM
If the error signal is activated for the safety output, the error signal is set to “1” (TRUE) if an error was detected in the
external feedback loop:

Enable Clzar

0SsD 0SSD 0SsD
FBK FBK | FBK |
Lk 1ok e |
_ | H—n)’ —! ¥
ERROR OUT ERROR OUT ERROR OUT
Figure 203: Example for OSSD with correct Figure 204: Example for OSSD with erroneous feedback signal
feedback signal: in this case (external switching time exceeded): In this case,
ERROR OUT=FALSE ERROR OUT=TRUE
Parameters

External K delay (ms): Time window for monitoring the external feedback signal (on the state of the output).
Enable Clear: If activated, the error can be cleared without having to restart the MSC.

9.5.3. TERMINATOR

The TERMINATOR operator makes it possible to add
an input that is not used in the program.

The input connected with the TERMINATOR appears in em"c”
the input structure, and its status is sent via the bus. [1mput 1 msc-ca-s) re17

Figure 205: TERMINATOR
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9.5.4. Network (NETWORK) (max. number = 1)

Using the NETWORK operator, STOP and RESET commands are dis- (R Property
tributed via a local network. Using Network_IN and Network_OUT NETWORK

it is possible to exchange START, STOP and RUN signals between e etk Feset

the various nodes. T § e
betwork_Out [ElEl= 2 Elr i

Principle of operation SRS I""I emorisiop || Global Reset ensbled

Using this operator you can straightforwardly distribute STOP and pealstop Stop cause

RESET commands via a local MSC network. rorOut

Figure 206: Network
The following conditions must be met for the “Network” operator:

1. The input connected to a single or double Network_In input must be connected to the Network_OUT output on the
previous module in the network.

2. The Network_OUT output connected to a STATUS output or an OSSD output must be connected to the Network_IN
input on the following module in the local network.

3. The Stop_IN and Reset_IN inputs must be connected to input devices that act as stop (e.g. E-STOP) or reset devices
(e.g. SWITCH).

4. The IN input can be connected as required to the logic (e.g. input function blocks or results of logical combinations).

5. The Output output can be connected in the logic as required. The output is “1” (TRUE) if the IN input is “1” (TRUE) and
the function block has been restarted.

Parameters

Enable Network Reset: If activated, the function block can be reset via the network. If not selected, the function block can
be reset only via the local Reset_IN input.

Enable Error Out: If activated, the STATUS output Error_OUT is available.

Global Activation Reset: If activated, the entire system can be restarted with a reset button from any node in the network.
If this is not activated, all nodes can be restarted except for the node that caused the stop (this node must be restarted
using a separate reset).

Stop cause: If activated, the NETWORK_STOP and LOCAL_STOP outputs will be activated and indicate the cause for the
STOP status. These outputs are normally “0” (FALSE) when the system is in RUN mode and OUTPUT is at “1” (TRUE). If a
stop is requested from the network,the NETWORK_STOP output changes to “1” (TRUE). If the OUTPUT output changes to
“0” (FALSE) due to the IN and STOP_IN inputs, the LOCAL_STOP output becomes “1” (TRUE). The outputs stay under these
conditions until the next network reset.

AN WARNING

The RESET command switches must be installed outside the danger zones for the network in places
at which there is a clear view of the entire work areas affected.

) NOTICE

» A maximum of 10 base units can be connected in the network configuration.
» A maximum of 9 extension modules can be connected to each base unit.
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Application example:

Emerge_ncy Stop_ Emergency Stop
Reset Ba_se Reset . Ba_se
| 1 unit [ 1 unit
Net_in Net_out Net_in ~Net_ouwt
— 1 ’ e | { —
___________________________ R
EF e e S S A
_Emergency Stop ' : Emergency Stop :
— —
— Y
Base Reset Base “"ReSelL ==~
- { | : | I
unit unit
Net_out Net_in Net_out Net_in
] } { je— ] I | —_—
e e i e e
Network data flow

Figure 207: Application example, network

Condition 1: During switch-on, see Figure 207:
The OUTPUTS on the various nodes are in the state “0” (FALSE).

2.
3.
4.

5.

The STOP signal is sent via the Network_OUT cable.
If the RESET command switch on a node is actuated, all existing nodes are started when the START signal is sent.

As the final result, the OUTPUT on all nodes connected has the state “1” (TRUE) if the various inputs (IN) have the state
“1" (TRUE).

The RUN signal is transmitted via the network to the four existing nodes.

Condition 2: If the emergency stop button is pressed on one of the four nodes, see Figure 207:
The OUTPUT changes to the state “0” (FALSE).

2.

The STOP signal is sent via the Network_OUT cable.

3. The next node receives the STOP code and deactivates the output.
4.
5
6

The STOP command generates the STOP code for all lines of type Network_IN and Network_OUT.

. As the final result the OUTPUT on all nodes connected is in the state “0” (FALSE).
. If the emergency stop is switched back to the normal position, all nodes can be restarted with a single reset by trans-

mitting the START signal again. The latter condition does not occur if ENABLE RESET NETWORK is not selected. In this
event, the local reset method must be used. The system needs approx. 4 seconds to restore all outputs on the
blocks that form the network.

@ Important!

Perform alocal reset of the module that caused the loss of the power supply to restore the safety output.
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Response time: The maximum response time of the network starting with the triggering of the emergency stop is determined
using the following formula:  t, = (212 ms* n°Master) - 260 ms

®» The maximum number of base units connected must not be more than 10.
Example of a network with 4 nodes:

MASTER 1 MASTER 2 MASTER 3 MASTER 4
Actuation of emergen-
cy stop tr MASTER 1 tr MASTER 2 tr MASTER 3 tr MASTER 4
12.6 ms 164 ms 376 ms 488 ms

Table 84: Response time of a network with 4 nodes

Base 12,6 ms
/ unit
Base
488 ms ) Base
unit 4 unit 164 ms
\ - /
unit 5
376 ms

Figure 208: Response time of the network

Condition 3: If the IN input on the network function block on one of the 4 nodes switches to the state “0” (FALSE), see
Figure 207

1. The local output changes to the state “0” (FALSE).

2. The RUN signal continues to be sent via the Network_OUT lines.

3. The states of the other nodes remain unchanged.
4

. In this event, the local reset method must be used. The Reset_in LED flashes to indicate this state. The related node
can be restarted using its reset.

The Reset_In and Network_IN inputs and the Network_OUT output can be represented only on the I/0 terminals of the
base unit.

Network IN Network OUT (OSSD) Network OUT (STATUS) Reset in
LED FAIL EXT IN (1) 0SSD (2) STATUS IN (3)
STOP OFF OFF RED OFF OFF
e CLEAR OFF FLASHING RED/GREEN (FLASHING) FLASHING FLASHING
RUN OFF ON GREEN ON ON
FAIL ON FLASHING - - -

(1) Corresponds to the input that is connected to Network IN.
(2) Corresponds to the input that is connected to Network OUT.
(3) Corresponds to the input that is connected to Reset IN.

Table 85: Signals of the “NETWORK” function block
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Input 1 (MSC-CB) /K17
Input 2 (MSC-CB) /1B

FBK_RSTL1/K7 [ L

”"‘W . STATUS 1 [MSC-CB) /K&

o I 57

Input 3 (MSC-CB) /K19
Input 4 (MSC-CB) /K20

Input 5 (MSC-CB) /K21

Input & (MSC-CB) /K22

Figure 209: Application example for the NETWORK function block (category 2)

SINGLE
INTERLOCK

P

Input 4 (MSC-CB) /K20

FBK_RST2/K11

Cutput
S

Figure 210: Application example for the NETWORK function block (category 4)
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9.5.5. Reset (RESET)

This operator generates a system reset if there is an OFF-ON-OFF @Property
transition with a duration of less than 5 s on the corresponding input.

" t W
—< -------------- Se—

t<bs

Figure 211: Reset duration Figure 212: Reset

) NOTICE

» If the duration is >5 s, there is no reset.

» Reset (RESET) can be used to reset malfunctions without interrupting the power supply to the sys-
tem.

9.5.6. Interpage In/Out

If the circuit diagram is very comprehensive and a connection between two elements that are a long way apart is necessary,
the component “Interpage In/Out” can be used.

INTERPAGE OUT INTERPAGE IN
| Property ~  Property
I"ui—:rsage Ot [nterpage In
Left part of the I PG narie Right part of the
diagram E’ diagram
Interpage In assigned names r[isrsage Out azzign=d namez
= &

Figure 213: Interpage In/Out

In order to establish a connection, “Connection: input” and “Connection: output” must have the same name.
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Modular Safety Control System MSC

EUCHNER

9.5.7. Input/output for internal feedback (max. number = 8, only MSC-CB-S > 6.0)
The IntFbk In/Out operators can be used to create logical loops or to connect the output of a function block with the input

of another function block.

After a logic cycle delay of the base unit, each IntFbk_In assumes the same logic value of the corresponding IntFbk_Out.

IntFbk_In

@ Property

IntFok In
Left part of the - s f-': ,
dlagram OO0 0

Itern description

Figure 214: Input/output for internal feedback

lntFhk. Clst.

IntFbk_Out
4_\ Property

IntFok Cut

ltern description

L2 4 §V® % O

Figure 215: Example: input/output for internal feedback

Parameters

IntFbk Qut

Bit: Specification of the internal bit at which IntFbk_Out links the value to IntFbk_In.

Right part of the
diagram

FAN WARNING

severe injuries or death.

The feedback loops can produce dangerous system oscillations and make the system unstable if
this is not designed carefully. An unstable system can have serious consequences for the user, e.g.
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9.6. Special applications
9.6.1. Output delay with manual operating mode

If two OSSD outputs are required and one output is to be delayed (in the MANUAL operating mode), the following diagram
is to be used:

W EUCHNER Safety Designer: Project

File Project Edit Communication Simulation Options 7

{EUCHNER d S =mNE Y sy SEQN BAOE ¥ X BE® %[0 [compery - Name _
(Etems ]

= hielabus Input
uo
LIS

(%) Speed Control

USER RESTART
MANUAL

Input 1 (MSC-CE) /P17
Input 2 (MSC-CB) /P18

=
/" FieldBus Probe 2 glos Quiput |
© commenss =
(It
T
1 User Restart Manua A oe:

(%) Safety Guard Lock

(%) Counters

e — .
Reset Zoom 100 % MSC-Module: Not present State: Unconnected  Ver: 1.5.3

Figure 216: Two outputs, of these one output delayed (MANUAL operating mode)

®» |If the Delay operator is used, the application must be as follows:
- The two outputs must be programmed via the USER RESTART MANUAL function with automatic reset.
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9.7. Simulator

@ Important!

» This simulator has been designed purely as a planning aid during the design of the safety function.
» The result of the simulation must not be considered confirmation of the suitability of the project.

» The hardware and software for the resulting safety function must be validated in real situations
according to the applicable standards, e.g. ISO/EN 13849-2 for validation or IEC/EN 62061:
chapter 8 for the validation of safety-related electrical control systems.

» You will find the safety parameters for MSC configuration in the report from the EUCHNER SAFETY
DESIGNER software.

In the toolbar at the top there are two new green icons (from firmware MSC-CB version 3.0 or higher):

Communication Simulation Options 7

Q g;,:? HE=xeNEY o=,/ 90\ BE = 'xg@sﬁQCompany-Name:

m EANE

Control

Axis 1 (SPM2) (0]

Jontro

Input 1 (MSC-CB) /P17

-

Figure 217: The icons for the simulator function

These icons relate to the new simulator function.

» The first icon displays the “Schematic Simulation.” It activates the schematic simulator (both statically or dynami-
cally) in which the user can activate the INPUT to check the loaded plan.

» The second icon " is for the “Graphic Simulation.” It activates the simulator controlled via the file with stimuli; this
simulator permits the display of the required traces in a specific diagram.

= THE SIMULATION ICONS ARE AVAILABLE ONLY IF THE BASE UNIT IS NOT CONNECTED.
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9.7.1. Schematic simulation

Activate the schematic simulation by clicking the icon.

The schematic simulation permits the checking/controlling of the signal on the output from the various function blocks in
real time, i.e. during the actual simulation. The user can select as required which outputs on the blocks are to be operated
and check the reaction of the different elements of the schematic diagram based on the color of the different lines.

As for the Monitor function, the color of the line (or the same button) indicates the signal state: green signifies signal LL1,
red LLO.

During the “Schematic Simulation” various new buttons appear on the toolbar. The simulation can be administered using
these buttons. They can be used to start the simulation (“Play” button), stop the simulation (“Stop” button), run the simulation
step-by-step (“PlayStep” button) or reset the simulation (“Reset” button). If the simulation is reset, the time is reset to O ms.

On starting the simulation by pressing the “Play” button, the sequence over time can be monitored in the “Time” field. The
time elapses as per the “Step” time unit, which is multiplied by the “KT” factor selected by the user.

1 2 3 4 5 6 7
SEQ\BAO® X[ |® % @[] NG]G] timeoms|x1 «|step:100ms_

FBK RST1/PT

Figure 218: Circuit diagram simulation

Number Symbol Description
1 E] Play button
2 1] Stop button
3 @ Play Step button
4 Reset button
5 Time O ms Time
6 X1~ KT
7 Step: 100 ms Simulation step
Table 86: Key
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By clicking the button at the bottom right corner of each input block, the related output status can be activated (also if the
simulation is interrupted, i.e. if the time is not running — the simulation is then “static”). If the button is red after clicking it,
the output is “0” (“LOW") and, conversely, if the button is green, the output is “1” (“HIGH").

In some function blocks, for example “Speed control” or “Lock feedback,” the button is gray. This color indicates that the
value is entered manually using a corresponding pop-up window and the type of value to be entered changes depending on
the type of function block (for example, it is necessary to enter a frequency in the “Speed control” block).

Bois 1 [SPBAZ) [0]

Input 1 (MSC-€B) /P17 B} ;

[1nput 2 (msc-er) /p1a B

W MV frequency insertion -

Frequency [Hz]

[Mumber Format: sxouy]

4 ox

Figure 219: The buttons for activating the block outputs are at the top; there is a pop-up example below. In this case, it is
necessary to enter the frequency for the “Speed control” function block.
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9.7.2. Administration of the graphic simulation
||

Activate the graphic simulation by clicking the icon.

The graphic simulation makes it possible to show the change in the signals graphically. The user must first specify in a text
file the stimuli, i.e. the waveforms over time, that are used as inputs (stimuli). The simulator converts the stimuli file prepared
into a diagram and displays the required traces at the end of the simulation.

As soon as the simulation is finished, a diagram as shown below appears automatically. From the diagram it is possible to
print the traces displayed (“Print” button), to save the results, to load them again (“Save” button), and to display other traces
(“Change visibility”). The identifiers for the traces are the same as in the function block description.

Click the “Close” button (“X” button at top right) to close the graphic simulation environment.

W Simulation graphic X
opt |
op2 I
op3 1
Op4 LT,
0ps 1
Qutputl 1
Outputi.Fbk_rst
0 1000 2000 2000 4000 5000 6000 7000 2000 9000 10000
Time [ms] EUCHN