Operating Instructions
Evaluation Unit CMS-E-FR

EUCHNER

Scope

These operating instructions are valid for all evaluation
units CMS-E-FR... These operating instructions, the
operating instructions for read heads CMS-R-... and
actuator CMS-M, the document Safety information
and any available data sheet form the complete user
information for your device.

Important!

Make sure to use the operating instructions valid
for your product version. The version numbers can
be found on the type label of your product. Please
contact the EUCHNER service team if you have
any questions.

Evaluation unit type label

® @

——CMS-E-FR
ID 099258 ——
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(@ ltem designation
(2 Item number

Supplementary documents

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

Document title

Contents
(document number)
Safety information Basic safety information
(2525460) m
Operating instructions  |(this document)
(2102345) @
Operating instructions |Read heads/actuators for evaluation @
(2085673) units CMS
Operating instructions |Read heads/actuators for evaluation @
(2102384) units CMS
Operating instructions |Read heads/actuators with Hall @
(2113226) sensors for evaluation units CMS
Declaration of . .
conformity Declaration of conformity @
Any additions to the | Take any associated additions to
operating instructions |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. or the order number for the device in the
search box.

Correct use

Evaluation units series CMS are technical safety
devices for monitoring movable guards. Special read
heads are connected for this purpose.

The system consists of evaluation unit, read head and
actuator. It forms a non-contact, magnetically coded
interlocking device with low coding level (type 4).

In combination with a guard, this system prevents
dangerous machine functions from being performed
for as long as the guard is opened. A stop command is
triggered if the guard is opened during the dangerous
machine function.

This means:

» Starting commands that cause a dangerous ma-
chine function must become active only when the
guard is closed.

» Opening the guard triggers a stop command.

» Closing the guard must not cause automatic starting
of a dangerous machine function. A separate start
command must be issued. For exceptions, refer to
ENISO 12100 or relevant C-standards.

Before safety components are used, a risk assess-
ment must be performed on the machine, e.g. in
accordance with the following standards:

» EN'ISO 13849-1

»ENISO 12100

»ENIEC 62061

Correct use includes observing the relevant require-
ments for installation and operation, e.g. according
to the following standards:

» EN'ISO 13849-1

»ENISO 14119

» EN IEC 60204-1

Important!

» The evaluation unit must be used only in conjunc-
tion with the designated read heads and actuators
from EUCHNER. On the use of different read heads
or actuators, EUCHNER provides no warranty for
safe function.

» The devices permit a safety-related stop func-
tion, initiated by a guard according to Table 8
- ENISO 13849-1: 2023.

» The safety-related function of the safety system
is the opening of the output contacts when the
actuator is absent.

» The user is responsible for safe integration of
the device into a safe overall system. For this
purpose, the overall system must be validated,
e.g. in accordance with EN ISO 13849-1.

» Correct use requires observing the permissible
operating parameters (see technical data).

» If a data sheet is included with the product, the
information on the data sheet applies in case of
discrepancies with the operating instructions.

» Only components that are permissible in accor-
dance with the following combination options table
may be used. Refer to the operating instructions
of the corresponding component for further
information.

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.

General safety precautions

Safety components fulfill personnel protection
functions. Incorrect installation or tampering can
lead to severe injuries to personnel.

Check the safe function of the guard particularly

» after any setup work

» each time after replacement of a CMS component
» after an extended period without use

» after every fault

Independent of these checks, the safe function of
the safeguard should be checked at suitable inter-
vals as part of the maintenance schedule.
Warning! Danger of fatal injury in the event of
incorrect connection or incorrect use.

Safety components must not be bypassed (bridging
of contacts), turned away, removed or otherwise
rendered ineffective. Pay particular attention to
EN ISO 14119: 2025, section 8, regarding the
possibilities for bypassing an interlocking device.
The device may be installed and put into operation
only by authorized personnel

» who are familiar with the correct handling of safety
components

» who are familiar with the applicable EMC regu-
lations

» who are familiar with the applicable regulations on
operational safety and accident prevention

» who have read and understood the operating
instructions.

Function

The safety system CMS consists of evaluation
unit, read head and actuator and is functional
only in particular combinations (see combination
options).

The evaluation unit CMS-E-FR is used for monitoring
from one to six safety doors.

The read heads CMS-R-... have electrically isolated
reed contacts with NC contacts and NO contacts.

The read heads CMS-RH-... are based on Hall sensors
with electrically isolated outputs with NC contacts
and NO contacts.

If the actuator is in the actuating range, the contacts in
the read head are switched by the magnetic field. The
switching status of the contacts is displayed on the
evaluation unit's LEDs (see section LED displays). Due
to the NC/NO contact combination in the read head,
the evaluation unit expects to receive antivalent signal
changes. The evaluation unit converts this information
and transfers the guard state to the control system
via a safety contact.

If the actuators for all the read heads connected are
in the actuating range, safety contacts 13/14 and
23/24 are closed. The additional auxiliary contact
31/32 is opened.

When the safety door is opened or closed, the eval-
uation unit is checked to ensure that it is functional.
In this way, internal errors from the read head to the
controlgear output can be detected.

If an error is detected, the evaluation unit changes
to a blocked state. The safety contacts remain in
the open state.

The position of each door (actuator in the actuating
range of the read head) can be determined via 6
monitoring outputs (01 to 06).

The monitoring outputs can be connected to a PLC.

The auxiliary contact is electrically isolated from the
safety contacts.

If contactors are used, the switching contacts can be

monitored for a possible malfunction by the evaluation

unit via a feedback loop. A start button can also be

connected to the evaluation unit. Four connection

variants are possible here:

» Manual start using start button with falling edge and
connected feedback loop

» Manual start using start button with rising edge and
connected feedback loop

» Automatic start with connected feedback loop

» Automatic start without feedback loop

Manual start using start button with falling
edge and connected feedback loop

In the case of a monitored feedback loop, safety
contacts 13/14 and 23/24 are activated only if all
connected read heads are in the actuating range,
feedback loop Y1/Y2 is closed and the start button
is released after actuation. The safety contacts are
closed only when the start button is released. The
start pulse is monitored by the system.

Manual start using start button with rising
edge and connected feedback loop

In the case of a monitored feedback loop, safety
contacts 13/14 and 23/24 are activated only if all
connected read heads are in the actuating range,
feedback loop Y1/Y3 is closed and the start button
is pressed. The safety contacts are closed when the
start button is pressed. The start pulse is monitored
by the system.
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Automatic start with connected feedback loop

If a start button is not to be included in the feedback
loop, the feedback loop must be connected to ter-
minals Y1 and Y3. Here too, safety contacts 13/14
and 23/24 are activated only when all connected read
heads are in the actuating range and feedback loop
Y1/Y3 is closed.

Automatic start without feedback loop

In case of automatic start without a feedback loop, a
2-pin jumper must be connected to Y1 and Y3.

Fault detection by the unit

The CMS-E-FR is a self-monitoring system unit. Faults
and short circuits in the read head or internal errors
in the evaluation unit will be detected and the safety
circuit will be safely switched off. Internal linking of
the relays in the evaluation unit prevents the machine
from starting up in the event of a fault.

Connection of electromechanical safety
switchgear (safety switches, emergency stop,

Unlike evaluation unit CMS-E-BR, evaluation unit
CMS-E-FR does not enter the fault state if the contacts
do not switch simultaneously when the door is closed.
This also permits mechanical safety switches with NC/
NO contact combination (e.g. emergency stop switch)
to be connected to the evaluation unit CMS-E-FR...

Connection of CMS read heads

» A max. of 6 read heads may be connected to the
evaluation unit.

» If the actuator is moved slowly toward the read head
in lateral approach direction Z, the evaluation unit
changes to the blocked state. To cancel the blocked
state, the actuator must again be moved beyond
the release distance.

Mounting

Caution! The evaluation unit must be installed in a
control cabinet with a minimum degree of protection
of IP54. A snap-in element on the rear of the device
is used for fastening to a mounting rail. If several
evaluation units are mounted side by side in a control
cabinet without air circulation (e.g. fan), a minimum
distance of 10 mm must be maintained between
the evaluation units. This distance enables the heat
from the evaluation unit to dissipate.

Caution! Risk of damage to equipment as a result of
incorrect installation. Read heads or actuators must
not be used as a mechanical end stop. Fit an addi-
tional end stop for the movable part of the guard.

Important! From the assured release distance
S, the safety outputs are safely shut down. If the
actuator is installed flush, the operating distances
change as a function of the installation depth and
the guard material.

If the actuator is moved out of the actuating range,
it is ensured that safety contacts 13/14 and 23/24
and auxiliary contact 31/32 switch only when the
actuator is moved back into operating distance s,
after having exceeded the release distance (see
combination options table).

Note the following points:

Actuator and read head must be easily accessible for

inspection and replacement.

The switching operation must be triggered only by

the specific actuator designated for this purpose.

Actuator and read head must be fitted so that:

»when the guard is open up to the distance S,
(assured release distance), a hazard is excluded.

» the actuator is positively mounted on the guard,
e.g. by using the safety screws included. Tighten
the screws with a torque of max. 0.5 Nm.

» they cannot be removed or tampered with us-
ing simple means. Pay particular attention to
EN ISO 14119: 2025, section 8, regarding the
possibilities for bypassing an interlocking device.

Electrical connection

Warning! In the event of a fault, loss of the safety
function due to incorrect connection.

Lay the connecting cables with protection to prevent
the risk of short circuits.

Fusing of the power supply and the safety contacts:
Provide external contact fuse (4 A gG) for relay
outputs.

Caution! Risk of damage to equipment or malfunc-
tions as a result of incorrect connection.

All the electrical connections must either be isolat-
ed from the mains supply by a safety transformer
according to EN IEC 61558-2-6 with limited output
voltage in the event of a fault, or by other equivalent
isolation measures.

This device is intended to be used with a Class 2
power source in accordance with UL1310.

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 either rated max. 4 A and
be installed in the max. 24 V DC power supply or
it shall be rated 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).

The devices are tested in accordance with UL508
and CSA/C22.2 no. 14 (protection against electric
shock and fire) and are intended for rail mounting
in the control cabinet.

They are not tested as safety components in the
context of the UL definition (e.g. for potentially
explosive atmospheres).

All electrical outputs must have an adequate protec-
tive circuit for inductive loads. The outputs must be
protected with a free-wheeling diode for this purpose.

The tightening torque for the screws on the connection
terminals must be 0.6 ... 0.8 Nm.

If no read heads or other electromagnetic safety
switchgear is connected to the plug-in terminals
provided in the evaluation units, the jumpers supplied
must be inserted in accordance with the connection
diagram.

Safety in case of faults

Terminals Al and A2 for connection of the power
supply and all outputs (safety and auxiliary contacts)
are reverse polarity protected.

Setup

If the evaluation unit does not appear to function when
operating voltage is applied (green Power LED does
not illuminate), the unit must be returned unopened
to the manufacturer.

Check whether the safety outputs are being switched
(see LED displays) by opening and closing the safety
door.

LED displays

The LEDs K1 and K2 indicate whether actuator and
read head are correctly aligned in relation to each
other. The status of the safety contacts cannot be
seen from the LEDs.

Function LED Color State
Operating voltage on Power | green ON
Operating voltage off g OFF
Contacts 13/14, 23/24 open and OFF
31/32 closed K1 | green OFF
Contacts 13/14, 23/24 closed and | K2 | green ON
31/32 open ON
Read head x (x =1 ... 6)
Actuator in the actuating range
» NC contact in the read head is

open Hx | green ON
» NO contact in the read head is

closed
Actuator not in the actuating range
» NC contact in the read head is

closed Hx | green OFF
» NO contact in the read head is

open

Service and inspection

No servicing is required. Regular inspection of the
following is necessary to ensure trouble-free long-
term operation:

» Correct switching function

» Secure mounting of components

» Loose connections

In the event of damage or wear, the damaged system
component must be replaced.

If the safety door is not frequently used, the system
should be subjected to a function test as part of the
inspection schedule.

Declaration of conformity

The product complies with the requirements accord-

ing to

» Machinery Directive 2006,/42/EC (until January 19,
2027)

» Machinery Regulation (EU) 2023/1230 (from Jan-
uary 20, 2027)

The EU declaration of conformity can be found at

www.euchner.com. Enter the order number of your

device in the search box. The document is available

under Downloads.

Service

If servicing is required, please contact:
EUCHNER GmbH + Co. KG
KohlhammerstraBe 16

70771 Leinfelden-Echterdingen
Service telephone:

+49 711 7597-500

E-mail:

support@euchner.de

Internet:

www.euchner.com
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Technical data

Combination options for evaluation units CMS-E-FR

Parameter Value Unit Circuit dia- Assured AT 6o
Housing material Polyamide PA6.6 Design Read head gram, not Actuator od;::tr aa::eg lease distance
Dimensions 114x99x22.5 mm actuated ¥ 5,0 [MM] ¥ S [mm]
Weight 0.3 kg ool
Ambient temperature 0...+55 °C
Storage temperature 25...+70 °C I CMSRAXH/-SC? CMSMAC 6 3l
Degree of protection Terminals IP20/housing IP40 eal
Degree of contamination 2
Mounting Mounting rail 35 mm acc. to EN [EC 60715 TH35 CMSRBXISC | o CMSMH-BD 3 12
Number of read heads 1..6 E. M25 WH
Connection Connection terminals w BU(GN) 3
Operating voltage U 202 10% VAC/G % CMS-R-CXC/-SC BK(YE) 4| CMS-M-CA 6 14
zgtpeépaatlirﬁ;s\?oltage Ug) 750 (automatically resetting fuse PTC) mA % M30
Safety contacts 2 NO contacts % CMSREXM/-SC CMSMEF 6 17
Auxiliary contact 1 NC contact %
Switching voltage Upay. 240 VAC @
Current consumption at DC 24 V 10...120 mA &= — BN+
Switching current |y, at 24 V 3 A H CMSRHAYA-.L | [ P CMS-MH-AA 10 20
Switching current |, at 24 V 10 mA ] wh
ool Y& — GYNC
Breaking capacity Py 720 VA —— BK
External contact fuses 4 AgG o & CMSRHBYB-...L | ——8U CMS-MH-BB 6 13
Switching current |, at DC 24 V 15 A
Monitoring outputs 01 ... 06 24 DC V /50 mA per contact 3) Old conductor coloring in brackets. o
Utilization category L U, 0 4) There must be no ferromagnetic matenal in the vicinity of the read head or the actuator.
All data refer to the frontal approach direction and a center offset of m = 0.
AC1 3A 230V 5) The minimum operating distances Sy, between read head and actuator are 1 mm. If the distances are
AC-1 3A 24V less than this, the evaluation unit can change to the fault state.
AC-15 0.9A 240V
AC-15 09A 24V
DC-13 15A 24V
Switching load acc. to UL Class 2 Input: 24V AC/DC
QOutput: 30V AC
24V DC
Rated insulation voltage U 250 v
Shock and vibration resistance Acc. to EN IEC 60947-5-3 99
Mechanical operating cycles, relay 107
EMC compliance Acc. to EN IEC 60947-5-3 |
Approval TOV, UL
LED displays See drawing
Risk time 20 ms
Characteristics acc. to EN I1SO 13849-1
:ts 2a4ﬂ</ngtéon of the switching current <01 <1 A
Number of switching cycles/year < 166,000 < 70,000
Mission time 20 years
Category
1 read head 4
>1 read head 3
Performance Level (PL)
1 read head e
>1 read head d?
PFH
1 read head 25x10°®
>1 read head 1.0x1072 [ ]

1) le = max. switching current per contact, U, = switching voltage
2) This value applies to cables laid with protection.
The following applies if cables are laid without protection and more than one door must be opened
frequently or if cables are laid without protection and more than 5 doors are connected in series:

Performance Level = PL ¢, PFH = 1.1%,

More information about this is available in EN ISO 14119:2025, section 9.4.
Evaluation of the diagnostic coverage according to EN ISO 14119:2025, section 9.4, must result in at
least the value low in order to achieve PL d.

1 OOk
13 O Ome

EUCHNER
Orowr
Ox

45

Fig. 1: Dimension drawing for evaluation unit CMS-E-FR
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Connection for automatic start without
feedback loop

Operating voltage connection

uB oV

| feedback loop !
- v

R 2 v
r | i |
! AR ! “r-=-r!
! Betriebsspannung/ !

I operating voltage '

Manual start using start button with falling edge and connected feedback loop
+24V

Fmmmmmmmm——— =

I

' Rickfiihrkreis /

I Feedback loop

| yioooy2 v3

I
- K5

E-- K5 ] ke ]
- —Ké

oe——-

v

Wiring diagram for one read head CMS-R-...

Lesekopf 1/
Read Head 1 Jumper 3-polig / Jumper 3-polig /
r———-—-=-- | Jumper 3-pole  Jumper 3-pole

Connection for automatic start with feedback loop

+24V

Fmmmmm———————
|
" Rickfiihrkreis /
! Feedback loop
| yiooy2 v3
|

- -K5

ks ] K6
- —K6
o ——— >

Manual start using start button with rising edge and connected feedback loop
+24V

Fmmmm o=
|
""" Riickfiihrkreis /
" Feedback loop
| yiooy2 v3
|

- -K5
E-- k5] K6 ]

- —-K6

oet——- >

Wiring diagram for max. 3 read heads CMS-R-...

Lesekopf 2/ Lesekopf 3/
Read Head 2 Read Head 3

Lesekopf 1/
Read Head 1

Jumper 3-polig /
Jumper 3-pole
| p——— |

Wiring diagram for max. 6 read heads CMS-R-...

Lesekopf 1/
Read Head 1

Lesekopf 2/
Read Head 2

Lesekopf 3/
Read Head 3

Lesekopf 4/
Read Head 4

Lesekopf 5/
Read Head 5

Lesekopf 6/
Read Head 6

The following applies to all the illustrations:
Evaluation unit electrically isolated, actuator
not in the actuating range.

Fig. 2: Wiring diagram for CMS-E-FR, part 1 (continued on next page)
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Wiring diagram for one read head CMS-RH-... Wiring diagram for max. 3 read heads CMS-RH-...

™ ™ Lesekopf1/~ ! ™ 7 Lesekopf 1/~ 17 7 Lesekopf2/ ! ™ ™ Tesekopf3/ !
! ReadHead1 ! ! Read Head 1 !l ReadHead2 ! ! ReadHead 3 !
| | | 1 | | |
| X | N I X | X

G,

PK BN WH GY BU Bl
| + ne |-

G,

PK BN WH GY BU BK
| + ne |-

I B I ‘B"
\1|* 1'\1 | ¥ 1

PK BN WH GY BU B PK BN WH GY BU BK
[l P [ i i e

Jumper 3-polig / Jumper 3-polig /

Jumper 3-pole  Jumper 3-pole Jumper 3-polig /

Jumper 3-pole
| pp——

o O
H22 HI1 HI2 H73 H74

H31  H32

c-F-F-F-F-
! H42
|
|

max. 1 Lesekopf / max. 1 Read Head

™ 7 Tesekopf1/~ 17 7 Lesekopf2/ ' ~ Lesekopf3/ 17 ~ Lesekopfd/ I = Lesekopf5/ T ~ Lesekopf6/ !
! ReadHead1 !! Read Head2 !'! Read Head3 !'! Read Head 4 !! Read Head5 !! Read Head 6 !
I I I I

| X I Q I N I X I Q I N I
| I Il Il I Il |
'(: ! :"(: « :"(: . %:"(: o :"(: “ :"(: « 1!
I I II Il I

| |

I I

|

| | Il |

|PK BN WH GY B B |PKBN —iGV BU BK ”PK BN H GY B BK | |PK BN WH GY BU BK | |PK.BNWH GY B BK | |PK BN WH GY BU BK
+ N + -

C—V———u*‘— JNC—V———H-*—JNCV— _ +_JNC_'___U JC

o O O Q o O
HI1 HI2 H73 H74 H22 H31 H32 H83

I
o o o o |
H84 H42 H51  H52  H93  H94 H62
I
|

max. 6 Lesekopfe / max. 6 Read Heads

oy SN A S & & &L & T T & | soherners o

: A : Wil HI2 W73 W4 122 WSl HE2  HB3  HB4 Hi2 W5l W52 HB3  HO4 He2 : Kontakte 13 23 : Kontakt 3! :
| | Lesekopfe/ | | |
| | Read Heads | | |
B EUCHNER|CVS [ I & IV I
| I I 1 I
| I I T T I I
| | | &]» ———h - |
| I I I I
! ! Ruckfiihrkreis/ Meldeausgange/ ! ! !
! ! Feedback Loop Monitoring Outputs ! ! !
I ! Yooy v 01 02 03 04 05 06 ! 14 20 | 2 |
I S LY ______ A A A O A A O Lo ‘
Notice: The following applies to all the illustrations:

2 3-pin jumpers are included. Evaluation unit electrically isolated, actuator

not in the actuating range.

Fig. 3: Wiring diagram for CMS-E-FR, part 2



