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System Overview and Range of Applications

1.1 General Information

The Modular Safety Interface (MSI) serves as a link
between one or more active optoelectronic protective
devices (AOPD), Type 2, Type 3 or Type 4, and the
machine controls. All MSI safety components include
restart interlock and external device monitoring functions
that can be activated and deactivated. They are also
equipped with a series of status outputs and LED dis-
plays as well as a diagnosis interface to a PC.

1.2 Approvals

Europe North America
Type Examination in accordance with UL and C(UL)
EN IEC 61496, Section 1 Approval pending
BIA

Berufsgenossenschaftliches Institut fur

Arbeitssicherheit

(Trade Association Institute for Industrial

Safety)

53757 Sankt Augustin

Germany

MSI-sx

Leuze lumiflex offers a range of additional MSI safety
interfaces with standard and special function, e.g. muting
or cyclical operation (single break, double break) as well
as the combination of muting and cycling mode.

All MSI safety components are available with either relay
outputs or with safety-oriented pnp semiconductor out-
puts. The MSI x-variants allow the additional connection
of safety interlocks or emergency-stop push buttons
regarding category 4.

Leuze



1.3 Terminology

AOPD Active Optoelectronic Protective Device S1-54 Safety input 1 - 4

Diagn. Diagnosis Function S1 & S2 Indication Protected fields free/interrupted
EDM External Device Monitoring S3 & 54

ESPE Electro-sensitive Protecting Equipment SSD Secondary Switching Device

(switches to ON state when the MSl is rea-

Fault Relay Fault dy for operation)

Locked Start/Restart Interlock active Test Test Signal Outputs T
N.C. Normal Closed Contact .72 Test signal output 1, 2 8
N.O. Normal Open Contact Warn. Warning (preset number of switching (:5
OSSD Output Signal Switching Device (Rx Module) actuations exceeded) =
Reset Start/Restart Interlock Initiator w
RS 232 Interface RS 232

Leuze MSI-sx 37
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1.4 Nomenclature MSI-sx/Rx and MSI-sx/Tx
MSI | Modular Safety Interface
S standard
X extended functions
The extended version offers the following standard
functions for either 2 AOPDs, Type 4, or up to 4 AOPDs,
Type 2:
— Restart interlock
— External device monitoring
— Diagnosis function
/Rx | Relay output with extended functions:
— two normal open safety contacts, OSSD 1 and
0OSSD 2
— one normal closed safety contact OSSD 3
— one normal open contact "MSI readiness” SSD
Additional special function:
— relay operation monitoring with pre-failure message
/Tx | Transistor output with extended functions:

— two safety-oriented pnp semiconductor outputs,
OSSD 1 and OSSD 2
— one normal open contact "MSI readiness” SSD

MSI-sx
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Safety Precautions

2.1 General Hazards Caused by Non-Observance of Safety Precautions

Leuze lumiflex products are developed and produced
with careful attention to recognized codes of engineering
practice. However, the protective function of the equip-
ment can be impaired if the devices are not used for their

2.2 Operating Conditions and Proper Use

The relevant regulations for machine safety apply for the
use of the Modular Safety Interface. The responsible
local authorities (e.g. the German Berufsgenossenschaft
[trade association] or OSHA) are available to answer
questions related to safety issues. In general, the follo-
wing conditions for use must be complied with:

» The electrical connection is to be performed only by
experienced, expert personnel. Familiarity with the
safety precautions in this operating manual constitutes
part of this expert knowledge.

» Depending on the external cabling, the switch outputs
can have dangerously high voltages. Before any work
is done on the MSI safety interface, these outputs as
well as the supply voltage must be switched off and
safeguarded against being switched on again.

» The MSI is designed to be installed in an electronics
cabinet or in a protective housing with an enclosure
rating of at least IP 54.

MSI-sx

intended purpose or if they are used improperly. Such
instances can jeopardize the health and lives of the
personnel operating the machinery.

» The supply voltage of 24 V DC = 20% must exhibit a
safe mains separation and be able to bridge brief
power outages of 20 ms.

+ The MSI fulfills the requirements of Safety Category 4
in accordance with EN 954-1. However, if an AOPD
from a lower safety category is connected, the overall
category for that path of the controls cannot be higher
than that of the connected AOPD.

» As arule, at least two switch contacts or safety-related
pnp-semiconductor outputs must be connected into the
switch-off circuit of the machine. In order to prevent the
relay switch contacts from welding together, they must
be externally fused as specified in the Technical Data,
Chapter 6.

« It is not allowed to use status outputs to switch safety-
related signals.

 Cross circuits between S1 and S2 respectively S3 and
S4 are detected by the MSI safety component only if
the two time-displaced test signal outputs T1 and T2
are used for the connected AOPD(s) with relay outputs.

39
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Type 4 AOPDs with safety-related semiconductor out-
puts and their own cross circuit monitoring can be
connected directly to S1 and S2 or S3 and S4.

The "Reset" button for resuming operation following a
restart interlock must be placed in a location from
which the entire danger area can be clearly watched.

The safety distance between the AOPD and the danger
point must be maintained. It is calculated according to
the formulas in the specific machine-related C-Stan-
dards or in the general B1 Standard EN 999. The

function is always and immediate effective. In Chapter
5, Connection examples, there is a particular example
illustrating the connection of an EMERGENCY STOP
button.

+ When a two-channel Section Emergency Stop button is

connected, MSlI is able to realize a Section Emergency

MSI-sx

response time of the MSI (Chapter 6, Technical Data),
the response time of the protective device, and the
stopping time of the machine must all be taken into
consideration when calculating the safety distance.

AOPDs are not suitable in applications where a danger
of throwing out pieces or splashing out hot or dange-
rous liquids exists. Also they are not suitable for
machines with extended stopping times. For these or
similar applications Leuze lumiflex GmbH + Co. KG
offers interlocking devices (safety switches) with or
without guard locking.

Additional advice as to connect EMERGENCY STOP buttons
* |t must be secured that the EMERGENCY STOP

Stop function. Section Emergency Stop buttons con-
nected to the MSI only affect the safety ciruit that is
assigned to the AOPD. For this reason, it is referred to
as an Section Emergency Stop. The limited area of
effect of the button must be identified for the operating
staff in a manner that is cleary visible.

Leuze
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System Configuration and Functions

3.1 System Configuration

Two microprocessors handle the redundant processing
of the signal sequences within the intelligent Modular
Safety Interface MSI. The results of the two processors
are continuously compared. If any deviations are found,
the safety-related outputs are immediately switched off
and the LED indicating an MSI failure lights up.

Sensor signals at inputs S1 and S2 as well as S3 and S4
are checked. Depending on which of the functions (as
described below) are selected, when the protected fields
of all connected AOPDs are free the MSI outputs switch
automatically to the ON state (without restart interlock) or
remain in the OFF state until the reset button has been
pressed and released (with restart interlock = standard
operating mode).

MSI-sx is available with two output options: the MSI-sx/
Rx has two positive-guided normal open contacts and

MSI-sx

one positive-guided normal closed contact, while the
MSI-sx/Tx has two safety-oriented pnp semiconductor
outputs.

Furthermore, both versions offer an additional normal
open contact SSD (Secondary Switching Device) which
assumes the ON state when the MSI-sx is ready for
operation.

The SSD contact does not open when a protected field is
interrupted! It may be used to switch off a second path
(e.g. the motor power supply) if the MSI Safety Interface
falls into an error condition.

The MSI safety interface comes in a 35 mm-wide slide-in
housing that holds the MSI-sx module and the /Rx or /Tx
output module. It is suitable for mounting on a grounded
35 mm standard rail.

41
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3.2 DIP Switch Settings

3.2.1  DIP Switch Settings for the MSI-sx Module

Cut off the voltage supply to the interface (see safety the imprint "MSI-sx” and pull this module partly out of the
precautions in Section 2.2) loosen the subassembly with housing before resetting the DIP switches:

m

=

()

C

(72}

(e

T Functions only in conjunction with external wiring, see Section 3.3:
DIP Switch DS4 DS3 DS2 DS1
Function None Locking External Device Moni- | None

toring

Up restart interlock only Statice- none ¢ -
Down start/restart interlock* - none ** dynamic -

Factory setting: all switches down
* See3.3.1.1-3.3.1.3 + See3d.3.1.2
** See3.3.14 e« See3.3.1.3-33.15

3.2.2 DIP Switch Settings for the Rx Output

Cut off the voltage supply to the interface (see safety Output and pull it partly out of the housing before
precautions in Section 2.2) loosen the subassembly Rx resetting the DIP switches:

42 MSI-sx Leuze



up

down
DIP Switches RX2 RX1
Function Warning: 1,000,000 operations performed
Up
Down X X é
DIP Switches RX2 RX1 5
Function Warning: 500,000 operations performed E
Up X
Down X
DIP Switches RX2 RX1
Function Warning: 200,000 operations performed
Up X
Down X
DIP Switches RX2 RX1
Function Warning: 100,000 operations performed
Up X X
Down

Factory setting: switches down (Warning after 1,000,000 operations)
Recommended setting: See Section 3.3.2

Leuze MSI-sx 43
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3.3 Operating Modes and Functions

3.3.1 Operating Modes: Interlocking Functions and External Device Monitoring

The following 5 combinations can be selected by exter-
nally wiring the MSI Safety interface and/or by changing

the settings of the DIP switches DS2 and DS3 in the MSI
Module:

OPERATING MODES

Section Type of Locking Type of External Device Monitoring
3.3.1.1 With start/restart interlock with dynamic ext. device monitoring
3.3.1.2 With start/restart interlock with static ext. device monitoring
3.3.1.3 With start/restart interlock without external device monitoring
3.3.14 Without start/restart interlock without external device monitoring
3.3.1.5 With start/without restart interlock without external device monitoring

The MSI safety interface is factory-set for the operating
mode “with start/restart interlock and dynamic external
device monitoring”. If this setting is changed, these
functions (i.e. the appropriate safety level) must be
guaranteed by other means.

» Types of interlocking functions
The start interlock function ensures that when the
system is switched on or when the supply voltage
returns, even if the protected field is free the safety-
related output contacts or semiconductor outputs
(OSSDs) do not automatically go into ON state, but
rather wait until the reset button has been pressed and
let go. The restart interlock function prevents the
OSSDs from automatically entering the ON state when
the protected fields of one or more of the connected

MSI-sx

AOPDs are released again after an interruption. Here
as well, the reset button must be pressed and let go to
initiate the system.

Types of External Device Monitoring

The function dynamic external device monitoring moni-
tors the relays connected downstream from the MSI
safety interface. Each time before the OSSDs switch to
the ON state, a check is made of whether the subse-
quent circuit elements have closed and reopened. If
they have not, the OSSDs of the MSI safety interface
remain in the OFF state. If the function static external
device monitoring is selected, a check is merely made
of whether the subsequent circuit elements are in an
open state. If they are, the start/restart interlock can be
initiated.

Leuze



3.3.1.1 Operating Mode: With Start/Restart Interlock
— With Dynamic External Device Monitoring

External wiring requirements:

Terminal 13 connected to +24 V

"Reset” by way of a start but-
ton

Terminal 14 connected to 0 V by

"EDM” way of feedback con-

tacts of the positive-
guided downstream
relay

Required DIP switch settings in the
MSI module (Section 3.2):

DS3 down DS2 down (factory
setting at delivery)

Start/restart interlock is no longer
active when the protected fields of
all connected AOPDs are free, the
downstream relays have returned
to their original state, and the reset
button is pressed and released.

+24 V

oV

k2

k1

’%13 14

Start

Reset T
EDM

MSI-sx

3.3.1.2 Operating Mode: With Start/Restart Interlock
— With Static External Device Monitoring

External wiring requirements:

Terminal 13 connected to +24 V

"Reset” by way of a start but-
ton

Terminal 14 connected to 0 V by

"EDM” way of feedback con-

tacts of the positive-
guided downstream
relay

Required DIP switch settings in the
MSI module (Section 3.2):

DS3down DS2up

In this operating mode, if the pro-
tected fields are free, a check is
merely made of whether the down-
stream circuit elements have retur-
ned to their original state. If so, a
release is issued by pressing and
letting go of the reset button.

+24 V

oV

k2

k1

'%13 14

Start

ENGLISCH

Reset T
EDM

The dynamic monitoring of the downstream relays, which
may be required in order to maintain the safety category,

must be performed by other means.
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3.3.1.3 Operating Mode: With Start/Restart Interlock 3.3.1.4 Operating Mode: Without Start/Restart Inter-

— Without External Device Monitoring lock — Without External Device Monitoring
External wiring requirements: +24 'V External wiring requirements: 24V
Terminal 13 connected to +24 V by oV Terminal 13 connectedto 0 V oV
"Reset” way of a start button "Reset”

Terminal 14 connectedto 0 V Terminal 14 connectedto +24 V
"EDM” "EDM”

Required DIP switch settings in the
MSI module (Section 3.2):

DS3down DS2up

Required DIP switch settings in
the MSI module (Section 3.2):

DS3down DS2up

Start ¥~

The dynamic monitoring of the 54

downstream relays, which may be
required in order to maintain the
safety category, must be performed
by other means.

After the supply voltage is app- 1314
A lied, the OSSDs immediately go
into the ON state if all of the
protected fields of the connected
AOPDs are free.

&
3

set

=
o 0O
¥ W

Reset
EDM

In this case, the start/restart interlock function and the
dynamic monitoring of the downstream relays, which may
be required in order to maintain the safety category, must
be performed by other means.

MSI-sx Leuze



3.3.1.5 Operating Mode: With Start/Without Restart
Interlock — Without External Device
Monitoring

External wiring requirements: 24V
oV

Terminal 13 connectedto 0 V
"Reset”

Terminal 14 connected to +24 V
"EDM”

Required DIP switch settings in
the MSI module (Section 3.2):

DS3 up DS2 up

After the supply voltage is app- 13 14
lied, the OSSDs remain in the
OFF state even if all of the pro-
tected fields of the connected
AOPDs are free.

Reset T
EDM

When the protected fields of all connected AOPDs are
initially free, the OSSDs first enter the ON state when the
protected field of the AOPD connected at S1 (for Type 4:
S1 and S2) is interrupted and released. Only then do the
rest of the connected AOPDs respond to the interruption
and release of their own protected fields by switching the
OSSDs directly to the OFF and ON states.

In this case, the restart interlock function and the dyna-
mic monitoring of the downstream circuit elements, which
may be required in order to maintain the safety category,
must be performed by other means.

ENGLISCH

3.3.2 Relay Operation: Monitoring Function Pre-failure Message in /Rx Versions

For purposes of preventive maintenance, the /Rx output
subassemblies are equipped with a function that counts
the number of relay operations and issues a pre-failure
message. Four different values can be selected at the
DIP switches on the subassembly. Before the DIP swit-
ches can be set, the Rx subassembly must be completely
disconnected from all power sources. It can then be

released from its two holding brackets with a screwdriver
and pulled slightly out of the housing.

The table below shows the recommended DIP switch
settings with respect to the switching current. Switching
voltages of up to 60 V DC and 250 V AC are admissible.

OSSD Switching current <0.75A >0.75A >1.5A >3A
(Switching Voltage 60 V DC, 250 V AC max.) <15A <3A <5A
Recommended number of Operations 1,000,000 (factory setting) | 500,000 200,000 100,000

For setting, see Section 3.2.2.

MSI-sx
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3.4 Displays

A number of LEDs of various colors indicate the opera- using the integrated RS 232 interface and diagnosis
ting status of the MSI modular safety interface. It is also connector.
possible to show the LED displays on the PC monitor

1 2 3 1 2 3]13 14 15
4 5 6 4 5 616 17 18
m £ Leuze A Leuze| lumiflex
= 1
E \\¢| © Wamn. sg@ Diagn.
(/2]
(:E 2 \-@ o State 2 —F% o st [[E] o ssass|l— 6
3 —L @ © Locked 3 —1- @ o Locked IE] ° stas) — o
/_@ o Fault _¢| o Fault [|mMsi e Fault ]
Tx - -
@@‘ O)t(.ltpu \I I“ gﬁtpu MSI-sx
7 8 9 7 8 9[19 20 21
10 11 12 10 11 _12]22 23 24
Tx-Output Rx-Output MSI-sx
Module Module  Module
Output /Rx /Tx
Position Display/Function Symbol Status LED Color
1 Preset no. of relay relay/ reached on red
operations (/Rx only) Warn not reached off
2 Safety-related switch output relay/trans. on on green
State off on red
3 Restart interlock lock locked on yellow
not locked off
4 Fault in output module relay/trans. fault on red
Fault no fault off
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MSI-sx Module
Position Display/Function Symbol Status LED Color
5 Diagnosis, RS 232 jack none none none
See status outputs diagn.
6 Protected field AOPDs protected field free on green
S3 & S4 not free off
7 Protected field AOPDs protected field free on green
S1&S2 not free off T
8 MSI fault MSI fault fault on red 8
no fault off 0
(©)
4
1T}

3.5 Status Outputs

Status outputs are not allowed to be used as safety- Operating Conditions and Proper Use).
related signals in release circuits (see also Section 2.

4 15 24 22 23 16 17 13 14 1 2 4 15 24 22 23 16 17 13 14 2
-0-0-0000-00 0 -0 -0 00000000 - 2-,
-2 I W ; - S S T S B S\ i
; q IT1 T2I IS1 S2 S3 S4I . 1 ; ; Q IT1 T2I S1 S2 S3 S4I % ! ~ I
i Tost AOPDs g 2 ! i . Test AOPDs g 1 i
i X w 1 | ; X w 1 1

Leuze lumiflex jToT T ‘lol o o : Leuze lumiflex | =" 7"=" =~ i
1 d d . 1 1 1 .
; MSI-sx/Rx i RX-Output z \Z z ; i MSI-sx/Tx ; TX-Output n-@) f) i
. 1 b . - 1
: Diagn State | Warn. State : : Diagn. State : State z| & \
1 lwsk! 1, ; 1 skl i
: SE fault i ¢ ¢ al 81 8 : : SE fault ! @ S i
L. R i }1 }1 ol ol ol al |: P 12 b ; I} l{ ol ol al |i
1 2 ! i 12 !
- - D rmimrmimeem -0 -2-0-- - =~ Dmrmrmimem !_.@..@ _____ R B o
9 18 5 7 6 12 10 1 3 9 18 7 6 5 8 3
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Output /Rx /Tx
Terminal Message Function Symbol Status Status Output
5 preset no. of relay relay not reached active high
operations (/Rx only) reached active low
6 Restart interlock lock locked active high
not locked active low
7 Safety-related switch status relay/ ON active high
transistor OFF active low
MSI-sx Module
Terminal Message Function Symbol Status Status Output
Front Diagnosis, RS 232 - - connected to PC with Diagno-
jack 2.5 mm round connector sis program
18 MSI fault MSI-fault no fault active high
fault active low
3.6 Diagnosis Function

Requirements for running the diagnosis system: a stan-
dard PC or laptop operating under Windows (Version 3.1
or higher) and the MSI software, Version 01, on 3 1/2 "
diskette, as well as a serial connection cable and a 2.5
mm jack plug.

» Simultaneous display of all input and output statuses
as well as all LED displays on the MSI

MSI-sx

With its diagnosis interface, the intelligent modular safety
interface MSI offers a convenient way to visualize all of
the input and output statuses simultaneously on the
monitor.

The connection circuit diagram as well as display fields in
different colors can be shown on the screen via the
connection terminals. A graphic representation of the
MSI front design with the display elements as described
in 3.4 also appears on the screen.

Leuze



Example:

ibenragung  Edras 3
Tz 3[1B 15
4 5 6|16 17 18 Prog. version: 000 restarHntedock without
ALeuze|lumiflex EDM - mode: [Gynamic
ELM without

relay prewaming: 100k
relay oyklen: k.
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52
e | O 3 e
i ) eessa || COhma 54 start faz emulation: no
ME1: SSla time manitoring: without
@O fau Qv MEZ ss1b mufing sensortest | without
. ME3 SS2a rruting timeout without
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7 8 9019 30 A
10 11 12]22 23 24
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' Taszt ADPDs

| Leuze lumiflex il i
! | MSI-sx/Rx i Rx-Output i

Diagn. State ‘Wamn. State A \

I lZEEr

- lﬁ E_l E_l q r:z 2 2« :

'_@ Dhmamec. fr S O e
18 - T 6 12 1w 1 3

oo 3 S N S N S |

[PEEREY Klemmen- und LED-Farben: ot = 0V, griin = 24, gelb = hochohmig

ﬂSInnl . Pronto E-Mail | I D'mgnnsa-Programm...l RS A2 H 034
This enables the sequences at individual screw-type ped with online help and can be operated in either
terminals to be tracked without the use of additional English or German.

measuring instruments. The diagnosis function is equip-
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Electrical Connection

41 Installation Regulations

The general safety precautions in Chapter 2 must be
observed. The electrical installation may be performed
only if there is no voltage applied, and it must be
performed by trained specialists.

In the /Rx versions, it is possible that high voltages may
be present at the output contacts. A no-voltage state is
achieved only when the 24 V DC supply voltage as well
as the supply lines to the switch contacts are safely

4.2 Power Supply Requirements

The supply voltage of 24 V DC must guarantee safe
mains separation and be able to bridge an interruption in
voltage of 20 ms at full load. The MSI-AC 115 or MSI-AC
230 from Leuze lumiflex have these capabilities up to 0.8
Amps. The ground connection of the MSI is made when it

4.3

The examples below show possibilities for connecting
and combining AOPDs of various safety categories and
with various output features (relays, safety-oriented semi-
conductor outputs, cross circuit monitoring within and
outside the AOPD).

Connecting AOPDs, Type 4 or Type 2

AOPDs Type 4 with semiconductor outputs and cross
connection monitoring function can directly connected to
the safety inputs S1 and S2, respectively to S3 and S4.
See Example 1.

A

MSI-sx

switched off and secured against being switched on
again.

Coded plug-in terminal blocks allow a connection cross-
section of up to 2.5 mm?2. The supply voltage must be
externally fused against excess current with a fuse of 2.5
A. The switch contacts must also be externally fused
against excess current with a maximum of 5 A. This
prevents the safety-related contacts from welding toge-
ther if the current load is too high!

snaps up to the metallic, grounded mounting rail by
means of the rear clamping device.

The lead for the supply voltage must be externally fused
against excess current with a maximum of 2.5 A.

All available safety inputs must be occupied! In case
no components are connected, the remaining inputs
must be connected to the corresponding test signal using
bridges. In doing so, please note that the odd-numbered
test signal must be connected to the odd-numbered
safety input via the non-delaying bridge (T1 => S1 or S3)
and vice versa (T2 => S2 or S4). See Example 2.

AOPDs Type 4 with relay outputs, safety switches or
emergency stop buttons must be connected so that the

Leuze
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odd-numbered test signal T1 are directed via the non-
delaying contacts to an odd-numbered safety input
(T1=>S1 or S3) and vice versa (T2=>S2 or S4). See
Example 3 and 4.

AOPDs Type 2 are periodically tested using the time-
displaced test signals T1 or T2. The odd-numbered test
signal must be directed to an even-numbered safety input
by the way of the time-delaying AOPD (T1=>S2 or S4)
and vice versa (T2=>S1 or S3). The AOPD response

MSI-sx

time to a test request must be in a range of 2 to 18 ms.
See Example 5 and 6.

Using both, the safety inputs S1 & S2 and S3 & S4
separate insulated connector cables must be used to
avoid undetected cross connections between S1 and S3
respectively S2 and S4. Cross connections between S1
and S2 as well as between S3 and S4 are automatically
detected.
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Example 1

2 AOPDs Type 4 with 2 safety-related
semiconductor outputs and internal
cross connection monitoring function

each.

AOPD
TYP 4
2 X pnp

AOPD
TYP 4
2 x pnp

L

15 24 22 23

S50

T1 T2 81 S2 83 §4

Test AOPDs

54

Example 2
1 AOPD Type 4 with 2 safety-related
semiconductor outputs and internal

cross connection monitoring function.

AOPD
TYP 4
2 x pnp

15 24 22 23

????

T1 T2| 81 S2 83 sS4
Test AOPDs

MSI-sx

Example 3

2 AOPDs Type 4 with 2 normally open
contacts each. Separated connection
cables to the individual AOPDs are
required.

AOPD TYP 4 AOPD TYP 4
2 x relays 2 x relays

A
T A

1 F 1

15 24 22 23

TETTTY

(T T2 S1 S2 S3 S4I
Test AOPDs

Leuze



Example 4

1 AOPD Type 4 with 2 normally open

contacts and 1 safety switch. Separa-
ted connection cables to the individual
safety components are required.

AOPD TYP 4

2 x relays Door

safety switch

A
auBliRE
1 X

|

15 24 22 23

IR ERNN

T1 T2 81 82 S3 84
Test AOPDs

Example 5

3 AOPDs Type 2 with 1 safety-related
semiconductor output each. Separated
connection cables to the individual
AOPDs are required.

AOPD AOPD AOPD
TYP 2 TYP 2 TYP2
1x pnp 1xpnp

test input
test input

> test input

\l/
15 24 22 23

SEER1

T1 T2I 81 82 S3 84

Test AOPDs

MSI-sx

Example 6

4 AOPDs Type 2 with 1 safety-related
semiconductor output each. Separated
connection cables to the individual
AOPDs are required.

AOPD AOPD AOPD AOPD
TYP 2 TYP 2 TYP 2 TYP 2
Txpnp || 1xpnp || 1xpnp || 1xpnp

=] = = =]

Qo Qo Qo Qo

] £ S £

@ @ @ b7

2 2L L ]

] \l/

15 24 22 23

IRRSNN

(T1 T2 81 82 S3 84
Test AOPDs
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4.4 Connecting Machine Controls

The safety-related parts of the controls comprise more
than the MSI-sx/Rx or MSI-sx/Tx described above. They
also include successive control elements and even po-
wer transmission elements which must be safely and
promptly shut down. Particular attention must be paid to
maintaining the safety category requirements. Important
information in this regard can be found in the harmonized
European standard EN 954-1.

Essential prerequisites for safe operation are the abilities
to electrically influence the interruption of the dangerous
movement and to bring the machine to a standstill as

MSI-sx

quickly as possible. These factors, as well as the re-
sponse times of AOPDs and the MSI, must be taken into
consideration when calculating the safety distance.

The response times depend on the type of AOPD selec-
ted (see Section 6, Technical Data). Other parameters,
such as hand/arm/body approach speed or additional
safety distance, depend on the particular application and
the resolution of the AOPD being used. The European
standard EN 999 contains equations and examples for a
variety of configurations.

Leuze



5 Connection Circuit Diagram, Examples

The connection examples below show a wiring sugge-

connection example for an EMERGENCY STOP button.
stion for the MSI-sx/Rx and MSI-sx/Tx as well as a

+24 V.
oV

I
+24V O
oV %’
5 o
4 =
- EMERGENCY w
Sl b [] STOP button
o L L N
Ph N
o)
k2 []E
a PS-\ K1 3
(¢} d Gl ceo |A\
o
4 15 24 22 23 16 17 13 14 11 2
5‘1 : E Ttl TL S“I S‘Z Sg Si %‘ ‘ : ‘ | |
! S %Aoms - 4 15 24 22 23 16 17 13 14
‘ oo EEER h 206000000
! | Mst-sxiRx <Rx°”“’”‘ : - T %‘ |
! Disgn state ! Warn. state } LL : ¥ T1 72518283 84 B o
PO Mg i) ool o | st S 8
oA it ;J'#J @ @E 8 g, i Test AOPDs ¢ o
; 5 ' ”l ] 0 0 9 n ! ! .
b L2 5 b | E‘L hoREei e ks i | Leuze lumiflex
S i ! ! | MSI-sx/Rx
? 18 5 7 6 12 10 1 3 1
k1 k2

2
O—B—

=

N

L+
Ph

K1 STOP button

Example:connection of two-channel EMERGENCY

Connection example MSI-sx/Rx with two AOPD Type 4
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HOSITON3

a = AOPD Type 4

b = AOPD Type 4

c = Command device for releasing the start/restart interlock
d = Feedback loop for external device monitoring

e = Possible collective output for warning/error indications
Pin 18 = Indicating output "MSI-Fault”

Pin 5 = Warning output "prediction of relay failure”

Pin7 = Indicating output "status safety outputs”

Pin 6 = Indicating output "status start/restart interlock”

f = Output Signal Switching Devices (OSSDs)

Pin 3 = Secondary Switching Device (SSD) opens in case of failures
g = Switching off path with two-(three)-channel control

h = Switching off path with one-channel control

= Suitable spark suppression required

= In general, both of the contacts must be used in the subsequent
machine control path. Use relays or contactors with positive-
driven contacts only.Use relays or contactors with positive-
driven contacts only.

All available safety inputs must be occupied!
See Section 4.3.

**
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+24V
oV

2,5 AT
—
=

L+
Ph

S
B
=
6AT max

BREAE
4 15 24 22 23 16 17 13 14
-0 26600 ‘
M A S 3
P M s sy g !
! Test AOPDs g8 ;
i ! !
i |Leuze lumiflex| ;-7 ' ;
! | MSk-sx/Tx i Tx-Output 3
! | z i f
! Diagn. State . State ;
e i
i foul f @ i
5 @f ) 1
a P> o i ﬁ &1 i
o i !
2D QDB 002020
9 18 76 5 8 3 a (o
e
K2

F .

Connection example MSI-sx/Tx with one AOPD Type 4 and
one safety switch

je 300 mA max
d

Leuze MSI-sx

Pin 18
Pin 7
Pin 6

Pin 3

AOPD Type 4

Safety switch (or emergency stop ¢
button)

Command device for releasing the ¢
restart interlock

Feedback loop for external device n
toring

Indicating output "MSI-Fault”
Indicating output “status safety outp

Indicating output "status start/restar
terlock”

Output Signal Switching Devices
(OSSDs)

Secondary Switching Device (SSD)
opens in case of MSl-failure
Switching off path with two-channel
trol

Switching off path with one-channel
trol

Suitable spark suppression requirec

In general, both of the contacts mus
used in the subsequent machine co
path. Use relays or contactors with |
tive-driven contacts only.

All available safety inputs must be occupied!

See Section 4.3.
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6 Technical Data and Ordering Information

6.1 MSI-sx/Rx, MSI-sx/Tx

Version, Type MSlI-sx
Modular Safety Interface
Relevant standards, Safety category TYPE 4 in accordance with EN IEC 61496 T1
E see also Section 2, Safety Precautions
o) EN 954-1 (12/96). Category 4
C IEC, DIN EN 60204-1 (11/98), Stop 0
(8 DIN V VDE 0801 and A1, Specification Class 6
T Connectable safety sensors up to 2 AOPDs, Type 4, Type 3 or up to
S1-S4 4 AOPDs Type 2 (all in accordance with EN IEC 61496)
Connectable safety switches and Safety switches according to EN 1088
command units at S1-S4 Area Emergency-Stop button according to EN 418
Test outputs T1 and T2,
Test interval 200 ms
Test impulses, time-displaced 24 ms each
Response time AOPD Type 2 to a test request 2to 18 ms
Available functions Start/restart interlock
External device monitoring
Control input Potential-free normal open contact (button or key button)
Start/restart interlock (Reset)
Control input Feedback of positive-guided contacts from downstream relays (see con-
External device monitoring (EDM) nection diagram in Section 5)
Indication output push-pull semiconductor output
MSI-Fault no fault message active high, 24 V 60 mA max.
fault message active low
Safety outputs Relay outputs via /Rx-Output
(Technical Data, see below) Semiconductor outputs via /Tx-Output

60 MSI-sx Leuze
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Supply voltage

24 V DC, + 20%, external power supply with safe mains separation and
equalization for 20 ms voltage interruption required, e.g. MSI-AC 115 or
MSI-AC 230 0.8 A max. from Leuze lumiflex

Current consumption

approx. 200 mA without external load

External fusing

25Am

Housing
Enclosure rating

IP 20; must be installed in electronics cabinet or housing with an enclosure
rating of at least IP 54
Mounting at 35 mm DIN standard rail

Protective class

Ambient temperature, Operation 0..+55°C
Ambient temperature, Storage -25...+70°C
Relative humidity 93 % max.

Connection type

pluggable, coded screw-type terminals up to 2.5 mm2

Dimensions

See dimensional drawing

6.2 /Rx-Output

OSSD safety outputs
switching voltage/switching current

2 safety-related normal open contacts,
60 V DC, 250 V AC, 5 A max.

1 safety-related normal closed contact,
60 V DC, 250 V AC, 5 A max.
Minimum switching current 20 m A

OSSD external fusing 5Am

OSSD response time MSI for AOPD Type 4, semiconductor 18 ms

(without AOPD) outputs 54 ms
for AOPD Type 4, relay outputs 54 ms
for AOPD Type 2 54 ms
for safety switches

OSSD reset time 100 ms

OSSD suitable spark extinguishing Required

over the coils of the downstream relays

MSI-sx 61
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SSD secondary switching device
(closes after successful start-up test, opens in case of fault)
switching voltage/switching current

1 normal open contact,

60 V DC, 250 V AC, 5 A max.
Minimum switching current 20 mA

SSD external fusing

5Am

Status output "Status switch outputs” not to be used for
safety circuit!

pnp switch output
OSSDs ON-state:
OSSDs OFF-state:

active high, +24 V, 60 mA max.
active low

Status output

pnp switch output

Module (factory setting 1,000,000)

"Status start/restart interlock" locked: active high, + 24 V, 60 mA max.
not locked: active low

OSSD currents over the contacts <0.75A >0.75A >15A >3A

at 230 V AC switching voltage <15A <3A <5A

Recommended limit of operations by way of DIP switch of Rx | 1,000,000 500,000 200,000 100,000

Status output
"Warning — preset no. of operations reached"

Push-pull semiconductor output
Operations not reached:
Operations reached:

active high, + 24 V 60 mA max.
active low

6.3 /Tx-Output

OSSD safety outputs

switching voltage/switching current

2 safety-related pnp semiconductor outputs

with cross connection monitoring
24V DC, 300 mA max.

OSSD response time MSI for AOPD Type 4, semiconductor output 8 ms
(without AOPD) for AOPD Type 4, relay output 44 ms
for AOPD Type 2 44 ms
for safety switches 44 ms
OSSD reset time 100 ms
MSI-sx Leuze




SSD secondary switching device 1 normal open contact,
(closes after successful start-up test,
opens in case of fault)
switching voltage/switching current 60 V DC, 250 V AC, 5 A max.
minimum switching current 20 mA
SSD external fusing 5AmT
Status output "Status switch outputs” not to be used for | pnp switch output
& safety circuit! OSSDs ON-state: active high, +24 V, 60 mA max.
OSSDs OFF-state: active low C:E
Status output pnp switch output (72)
"Status start/restart interlock” locked: active high, + 24 V, 60 mA max. (—_,"
not locked: active low =
w

6.4 Dimensional Drawing

111

F—F—/T—
@89||@oSe
s Toar

1.2 3 13 14 15

4 5 6 16 17 18
A Leuze ||| lumiflex

@ O |2 oo
=] Osmx», =] Osa asq
@ Omumu E Os« asg
Mst O FFFFF
11 B || MSI- sx

7 8 9 ||[19 20 21
10 11 12||[22 23 24

o sed|ses
L segses

Er—

99.0

35
113.6 *) Stringing together without distance possible
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6.5 Ordering Information

Type Part No.
MSI-sx/Rx 549901
MSI-sx/tx 549921
MSI-AC 115 (power supply 24V DC, 0.8 A) | 549940
MSI-AC 230 (power supply 24V DC, 0.8 A) | 549908
MSI diagnosis software 549930
PC cable 3m 549953
PC cable 5m 549955
/Rx output subassembly (replacement part) | 509211
/Tx output subassembly (replacement part) | 509201

MSI-sx
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Declaration of Conformity
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Leuze lumiflex

EC-Declaration of Conformity

according to EC Machinery Directive 98/37/EC

We herewith declare,

Leuze lumiflex GmbH + Co. KG
Liekigstr. 4

D-82256 Firstenteldbruck
GERMANY

that the following described safety components in our delivered version complies with the
appropriate basic safety and health requirements of the EC Machinery Directive 98/37/EC based
on its design and type, as brought into circulation by us. In case of alteration of the safety

compenents, not agreed upon by us, this declaration wi

Description of the safety component:

Safety compenent Type:

Serial number:
Satety function:

Applicable
EC Directives, Basics:

Motified body according to annex VII:

Charged to do:
CE-marking:
\W&Naao T May 26" mca
..,
n\ﬂm Dr, r Lehmitz
Mana uct Unit
/ Safetysdt Work
Prssteark bzt
Dissaciras Bark
Dastices Bank

LETID-Hr.

it M e e

(BLZTO0100B0) 185 734 BOT

lose its validity.

Safety Interface to evaluate safety related u_m_..n_a
and to create safety related output switching I

according to EN 954-1 Cat. 4 based on two micro-
processors (redundant).

MSI (-s, -sx), (-i, -ix), (-m, -mx), (-mi, -mix) with outputs
/R, fRx and /T, Tx

see type plate

Safety Intarface to monitor several safety sensors
and to create safety related output swilching signals.

EC Machinery Directive 98/37/EC

EMC-Directive 89/336/EEC and modifications 91/263/EEC and
92/31/EEC

Low Veltage Directive 73/23/EEC and modification
S3/68/EEC.

EN 954-1; 12.-96 Safety of machinery, safaty related pars
of control

DIN EN €1496-1 Electro-sensitive protective device = part 1
DIN EN 60204-1; (June 1998) Electrical equipment for
machinery, part 1 General requirements

DIN V VDE 0801 (January 1990) with DIN V WVDE 0801/A!
{October 1884) Basics for computer systems with safety
functions

BIA, Beruisgenossenschaftliches Institut far Arbeitssicherheit
Alte Heerstr. 111

D-53757 St. Augustin

GERMANY

No. 1998 20206

EC - type examination
Examination certificate No. 893023

The compliance with the Directives 73/23/EEC
and 98/37/EC is certified by the CE-mark.

ppa. Werner Lehner
Manager Product Management

Kommear diguestactah, Stz Forserfodonck. Amisgascht
[BLE 7D0B00D0) 247 680 100 AU17, pies. haffends Gasslscrat:
[BLZ0070010) 1672500 Lowpa ahoctronic: Ceachi RafPvungs-CimtsH, Crmen. Amssgarcht
DE 120000 227 Kirchhes(Teck HAB 250, Gaschihsree: D, Hirakd Gritesl
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