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1 General description

This device is a Hall-effect, non-contact sensor for direct,
precise and absolute measurement of a rotary position in
control, regulation and measuring applications using touchless
magnetic sensing technology.

2 Safety instructions
2.1 Intended use

The transducer is intended to be installed in a machine or system.

Together with a controller it comprises a rotary position measuring system and may only be
used for this purpose.

Unauthorized modifications, improper usage or nonobservance of the instructions for
installation will result in the loss of warranty and and voids all manufacturer liability
claims and can cause dangerous states.

Further instructions for safe operation pls. see chapter 6.

2.2 Installation & startup

The transducer must be installed by qualified personnel in consideration of all relevant
safety regulations.

Non-observance of the installation instructions will void any warranty or liability claims.
All necessary safety measures to protect personnel and property in case of a transducer
defect or failure must be taken before startup.

Strong magnetic or electromagnetic fields in close proximity of the transducer
may lead to faulty signals and dangerous states!

2.3 Check connections

Improper connections and overvoltage can damage the transducer.
Please always check the connections carefully before turning on the system.

2.4 Turning on the system
The system may execute uncontrolled movements during first
A turning-on mainly when the transducer is part of a control system
whose parameters have not yet been set. Therefore make sure that
hereof no dangers for personnel and property can result.

2.5 Check output values
After replacement of a transducer, it is advisable to verify the output
values for start- and end position of the sensor shaft in manual mode

(transducers are subject to modification or manufacturing tolerances).

2.6 Check functionality
The functionality of the transducer system and all its associated
components should be regularly checked and recorded.

2.7 Failure malfunction
If the transducer system doesn ‘t operate properly, it should be taken
out of service and protected against unauthorized use.

2.8 Limitations for application
Our products are regularly not approved for aeronautic or aerospace
applications and are not allowed to be used in nuclear or military, in particular

ABC-relevant applications.For more information see our Terms and Conditions.
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3 Instructions for installation

All relevant dimensions see drawing in data sheet

Mounting of the sensor housing using only the delivered button head
socket screws M4, torque force max. 200 Ncm.

The mounting of the corresponding position marker follows the
instructions given with it.

For optimal centering of the sensor, it ‘s 2 centering holes can be used
(see chapter 3.1).

A Only position markers from Novotechnik mentioned in the data
sheet are allowed to be used !

A For mounting instructions / operating ranges of position markers

please refer to it ‘s corresponding instructions of use.

Caution ! If the sensor is not properly aligned with respect to the drive
shaft (=position marker) or the working distance of the position marker is not
correct, this can lead to additional linearity errors and to dangerous states !

Caution ! A loosening of the fixation of the sensor, the position marker or the glue
fixation of the magnet (also as part of the position marker) can lead to dangerous states !

A For error-free function, it has to be ensured that in the space
between sensor and position marker there are no magnetic conductive
or magnetic material (iron flakes etc.).

A Caution ! The sensor must not be opened at any time !

A At cleaning, steady pressure water (pressure wash) on the
passive side of the sensor has to be avoided !

Pressure water can dissolve the text on label !

A The specified protection class is valid only when plugged in.



novotechnik

Siedle Gruppe

RFE-3200 1-Y=AN=17)) | RFE-3200 User manual

3.1 2B OTEERDMHT | Dimensions and Mounting of the sensor
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Basic setup of sensor with respect to position marker.

’ ” ] The active side of the Sensor is the non poited side and
has always to be where the position marker is.
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7 X J—R /Ordering code

HHAEEE /Supply voltage

FrURIVCEDEESER /
Current draw per channel

&7 /Load

T —7)VI#RBF DS /
Output at cable break

RFE-32_ - -2_ -

5VDC (4.5 - 5,5 VDO)

typ. 12 mA &7

RFC-32_-_ -34./35_-___

12/24 VDC (8 -+ 34 VDC)

>5kQ (5IEFF)

GND Hi#R : > 95 % Ub
Ub #iR : < 5% Ub

>10kQ<100kQ (5[EFF)

<100 mV

&Eiftti71 / Current Output

. . - FrURITEDOHEST/ |G /Load T —TJIUBHRES DA /

AX3—K /Ordering code PHEEEE /Supply voltage Current draw per channel Output at cable break

RFC-32_- -34./35-__ |12/24VDC (8 - 34VDC)| typ. 12 mA &M |<13V:10..2500 <35 mA
>13V:10..5000

A'ﬁ'—j) VOBHEEG ORI DR ERE, BIRIMREIC DR B RIREMEN B DET .

4.1 HHES
HRFIE

RT3 >2X—HN—DOI—FIUBNT—TILAEIC
HdHEE. HHEEIWPHRICHDET.

4.10utput signal
Output characteristic:

when the marking of the position marker is pointing
to electrical outlet, the output signal is near electrical

ACable break or reversion of connections can lead to unsafe states

=>2)L [ single

center postion.

NIVFF v > )L / redundant
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; AIEED ! measuing range [t a=360° - WERE 1 AERE [ measuring range | | a=360°. AERE
{ { ; a = 360° - Measuring rangs | | | &= 360° - measuring range
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BA b o o o e o e e o —_ R b o e e e e e S
: /_ : . =51 ; _\\
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l | } a2
| | AN
!
I I |
: | N
! _/ A I | 52 /)‘\E__/
i | e LN . o
——————— L R [ [l - i T ol
/i/ SSUREEE / diagnostic rangM / - UG 1 diagnostic range. / / -
g s B farE o R 380° A
center angle W OW center angle TR OW
A
4.2 EBSIEH /Electrical connections AN —lj
>vJ)b /single RFE-32_-6_ - - B2 1 34 2 Fru)Uith /oartly redundant  RFE-32__-7__ - - BB 234 - 2 F vyt Mully redundant  RFE-32__-8__ - -
757 /Plug &% /Signal 754 /Plug =2 /Signal 7574 /Plug {£% /Signal
E> 1/PIN 1 HIRERE Ub/Ub E> 1/PIN 1 HHEEE Ub/Ub > 1/PIN 1 #HHEEEE Ub/Ub
> 2/PIN 2 >R /GND > 2/PIN 2 25K /GND > 2/PIN 2 JZ>KR/GND 1
> 3/PIN 3 #E# /%L /do not connect > 3/PIN 3 ESH4 2/Signal output 2 E> 3/PIN 3 &5 2/Signal output 2
£~ 4/PIN 4 &5 H771 /Signal output > 4/PIN 4 f§5H47 1/Signal output 1 > 4/PIN 4 £S5 1/Signal output 1
> 5/PIN 5 #5575 U /do not connect > 5/PIN 5 #%#1/5 U /do not connect > 5/PIN 5 =R /GND 2
£~ 6/PIN 6 E#E L /do not connect > 6/PIN 6 E#E L /do not connect > 6/PIN 6 /&L /do not connect
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5 Electrical data CAN Interface

7 EX J—R /Ordering code 4R8I /Supply voltage

CANopen : RFE-32_-214-6_-521
CAN SAE J1939 : RFC-32_-214-J_-521

12/24 VDC (8 - 34 VDC)
(KR / vehicle supply)

5.1 CANopen-A>#—J1I—X
CANopen 1 >A—J 1 —REBFFT—4>— b (EDS) DitA(E. Novotechnik
DOWeb B+ "BSFTYO-RTEFT A U0 R/ BIEZSRBL TS,
NZ17)l =>RFE-3200 20Uy O ULET,

5.2 CAN SAE J1939 A4 >#5—J1—R
CAN SAE 11939 1 >A—J 1 — M3k (--CAN_SAEI1939_Detail) (&, Novotechnik
D Web 1 M3 O-RTEET, 020-R/BEESRUTIZE,

NZ17)L=>RFE-3200 20Uy O ULET,

5.3 WHiEsS
HAE

RS2 D—DOX—F2 I -TIVAmICHBHEE. HAESE
BRBPLMIBEDEL (CHDET,

5.4 ESIES /Electrical connections

RFE-32_ - 6_ -

RFE-32_ - -J_ -

757 /Plug &% /Signal

PY1/PIN1_ |BHa®E Ub/UDb A
F~2/PIN2  |GND R
E~3/PIN3  |CAN_H

E~4/PIN4  |CAN_L

P~ 5/PINS  |CAN_L

F~6/PINB  |CAN_H
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5.1 CANopen Interface
The description of CANopen interface and the electronic data sheet (EDS)
can be downloaded from Novotechnik web site, see Downloads/Operating

manuals. => Click on RFE-3200 g

5.2 CAN SAE 11939 Interface

The description of CAN SAE J1939 interface (--*CAN_SAEJ1939 Detail) can
be downloaded from Novotechnik website, see Downloads/Operating
manuals => Click on RFE-3200

5.3 Output signal
Output characteristic:

when the marking of the position marker is pointing to electrical outlet, the
output signal is near electrical center postion.

S—ILRT=DIVERFIFS—IL R =TI ERTEET,

S—ILRT=DIVEERY 356 1 5—TIL>—ILR%Z GND &3/ \w U —DER(IC

BRUES, YA AT T—=T)L (STP) Z&HEHLFET !

It is possible to use shielded or unshielded cables.

When using shielded cable: Connect cable shielding to GND or to
the negative pole of the battery Twisted pair cable (STP) is recommended !
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6 Extended data for the use of the sensor as a subsystem in
safety relevant applications
This chapter is only valid for analog sensor models with 2
A crossed outputs and activated diagnosis !!

6.1 Intended use, conformity

The rotary position measuring system in a fully redundant version
can be used for measuring rotary positions of machine elements that
comply to the special requirements of safety related applications.

The use of the transducer in a safety related application must be judged
and validated by the system integrator according to the criteria of DIN
EN ISO 13849-1.

In a 2-channel-architecture (2002D) this is possible up to Category

3 / Performance Level d according to DIN EN ISO 13849.

fl: HFIVU— 3 D> X5 L 2002D HidE

O—~U—t>HE REBERFCTEBOERA.
Hetmis T 2006/42 / EG. [EE IV, 55 21 ECHRIE 0N

Example: System 2002D recommended for Category 3

The rotary position transducer is no logical element acc.
To machinery directive 2006/42/EG, Attachment IV, Chapter 21

. i m
: 11 — L1 i o1
: : m
O—%UJ—1t>4 RFE-3200
TR 2 - 2 F 0 SRR : :
. : c
Rotary transducer RFC-4800 :
redundant version
: E i m
: 12 — L2 i 02
H m
151 Legend
im BT im Connection
R == N Aas [¢ Cross comparison, for example by
?1 2 f%g%(\giiﬁi;i}igfi RT:';(JF generation of a sum of both signals
’ -L—v d 11, 12 Input units — transducer RFX
L1, L2 O2vyo1-wy b L1, L2 Logic unit
m TEZHUD m Surveillance
01,02 wHIZY BN (F7OF1I—H5—.) 01, 02 Output units (actuators, ..)

6.2 FHiEY BN

DIN EN ISO 13849-1
2006/42/ EG

6.3 5%

6.3.1 B2HnE

ZoO—9YU—t HOREMER. RS> 3>3-h— #R) &

T HN\DT LI ORDOAERMEBEDRETY .

FHENESE O—FJ -2 YOBSIK(CER SNEE OO AELE
[CDIE> THRIFR/RICHEDET.
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6.2 Relevant Directives

DIN EN ISO 13849-1
2006/42/EG

6.3 Projecting

6.3.1 Safety function

The safety function of this transducer is the measurement of the angular
position between the position marker (magnet) and the sensor housing.
Each output signal has a linear relationship across the relative angular
position in-between the electrically defined range of the transducer.
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RIS—),
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UTeH D& HES F. ERSNIEBMRENEEANICSHDFT (ESE
BRHPMIBCHIGUET). LD T. COIS——RFRETET
BEFNEIBE(IFHE T D2BENSGDET,

6.3.4 sREI1-Y DB

WEI—wY ME, O—FJ—tE>BOHAEREWEST DHNENSHDET .
WIETI Y ME AR EESRATLDBRESNE/NT A -2 ZALANILIC
LU TWDIRENSHDET.

6.4 B2 EROHETER SR
(FMEA, FMEDA Q&) ZFRITIDIRIC. UTDEHREMD HDE LI,

o HPER(L—IE.

o HIEBTDERE, SEPEIRDIIER, BLUERDEZFZER IR,

o VEEERFRARDFPRE (S 40° Co (104° F)

o IRIBRMG, FHINBEFERBDED(CHITT D,

o J2R—2R> hOREFEAMISE 8 05 12 FD&HE, (IEC 61508-2.7.4.7.4. %% 3)
e LIHUF—HEHIETZOZY I, &FvRILDOEIESORH M LM
FDF v RIIOHAES DG ZHET 5.

o BF v OXILERIEEF v O RILESTORAHFEILS —DRFEIE. FMEDA
Excel & (BE(CLD) [CRENTWLD,

Excel RICKD BEEN 7TV -3 IC KO CRETEIDT HEELT,
MTTFd f&& DCavg fBIC/NSDENT S,
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6.3.2 Safe states

a. Error free normal operation

A safe state is present when the output signals of both channels are
inside the valid output range. (see data sheet).

b. Safe failure / Diagnosis

Every sensor channel has an internal diagnostics to detect various
internal malfunctions. When an an error is detected, the output signal
changes into the diagnostic range:

Ratiometric output < 2% supply voltage Ub

Current output < 3.5 mA

Voltage output < 100 mV

c. Safe failure by evaluation of both channels in ECU

By cross comparison (sum of channel 1 and channel 2), further errors
can be detected (common cause failure). For the evaluation of the sum
signal, a tolerance limit has to be defined that has to be determined
application specific.

6.3.3 Unsafe states

Dangerous undetected failure

A dangerous undetected failure is present when both output signals are
along the defined output curves and still have an error or deviation that
cannot be detected by the above described methods (reverse mode
error).

Current Interface: If both output lines are short-circuited, the
sum signal of the crossed output characteristics is within the defined
valid output range (signal corresponds to electrical center position).

So, this error case cannot be detected and has to be avoided or
evaluated by the customer.

6.3.4 Configuration of Logical Units

The logical units must process the output curcuits of the transducer.
The logical units must at minimum comply to the intended Performance
Level of the system.

6.4 Presumptions for safety examinations
During processing of the safety examinations (FMEAs, FMEDA, etc.),
the following presumptions were met:

eFailure rates are constant

e\Wear on mechanical parts, failure rates of external power supplies and
multiple faults were not taken into account

eThe mean temperature during working time is 40 © C (104 °F)

eThe environmental conditions correspond the ones from an average
industrial environment

*The useage time of components lies in the range of 8 to 12 Years (IEC
61508-2, 7.4.7.4, remark 3)

eThe logic unit that processes the sensor ‘s data checks for the
plausibility of each channel as well as the total of both channels.

eThe limit values for the max. acceptable error of a single channel
and the total of both channels are in the FMEDA Excel document (on
request) adjustable by the customer to the needs of his application,
resulting in a variation of resulting MTTFd and DCavg values.
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6.6 FERARYIRBEHEIREE

TEHARIRPEEEIREE (2. ZEHEEZF TV I LT, BRHTERWVWAREME DD B
RIS—ZRDIT2DICHEIIBEEFT, ARL—4—(d DIN EN ISO13849 (CHE>
T, EFNICSRTLADHEF TV INRETT,

6.6.1 HHBEIREEDNIER

TAME FARTOOAR-R> FOHEERCLDRERLTEREZIRII TS
BINETIEENE T,

O—%U—t>PE BMOME (\TIZ2J(CHFTB v I~ ([CBEEN.
WETDHENDEEENF TV IENET. TR THREASNDIGEZELRU.
TOESHZEETIRENSDDET. TAMIXETIVENHDET.
HEET X TR DERNIRENITZE(E. S RTLARKZHEENSHMU.
fDFTETTOTRZREIMRECHEDOBENHDFET,

6.7 MIALER
BEMS 12 F%. EFHEOMERFEMULET. LA >T. BHank
PFD- 3K PFH (35516 LET . (IEC 61508-2, 7.4.7.4. EFR 3)

6.8 Z2MET—45

> HOEERE, FMEDAacc ZER U CTEHEENET,

DIN EN 1SO13849-1 (CHEHLLTWET,

BRERDIAR—F hOEEE(E. DIN EN ISO13849-1 F /= (% SN29500
([CEMUTZO2 MR- MERICEDNTVETY.

IARTOMEE. 40°C (104° F) OEMEFDOHZEDEERE(CREL TLET.
60° C(140° F)O KL DEWEBEREDIZE, CNSOHMESRE B8R E 2.5/8TY.
HEIPRERNTFREINDIZEE. BROFEEENERENEY.

=5(C. FHEIF 6.3 BEDHECHAELTLET,

R2MFME&E. Novotechnik h57TUS—>3>D=—X(c@&hET
SEEHEEINSA—FETRIEICED, AVR—R> MOI—HF—DHHITDS
ZEMLTEFY,

Novotechnik M5 DETEER(E. UIT A MIGUTCTAFTEET,
NovotechnikJP@b-plus-kk.jp [CEBWEDHEZEUN,
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6.5 Behaviour during operation and during disturbances

When errors are found, the complete system has to be taken out of
use and the process has to be kept in safe condition by Iternative
means.

When the transducer is taken out of the system (Replacement) the
manufacturer needs to be informed and the transducer needs to be
sent to the manufacturer. A failure description needs to be issued.

6.6 Periodic Function Verification

The periodic function verification serves for checking the safety
function in order to find possible, non observable dangerous failures.
Hence the functionality of the transducer is to be checked periodically
by the user in appropriate time periods acc. to DIN EN ISO 13849.

6.6.1 Processing of the Function Verification

The test is to be processed in a way that the faultless safety function
in the cooperation of all components can be validated.

The transducer is to positioned in previously known positions (shaft
relative to housing) and the correctness of the corresponding output
is to be checked. The method used in the test must be stated and its
suitability has to be specified. The test must be documented.

If the funtional test shows negative results, the whole system has
to be taken out of function and the process has to be kept in safe
condition by other methods.

6.7 Service Life

After 8 to 12 years, the failure of electronic components rates will
increase. Thus, the derived PFD- und PFD values will worsen (IEC
61508-2, 7.4.7.4, annotation 3).

6.8 Safety relevant data

The sensor ‘s failure rates are calculated using an FMEDA acc. to DIN
EN ISO 13849-1. The underlying components fit rates are taken from
DIN EN ISO 13849-1 and SN 29500.

All values relate to a medium ambient temperature during operation
of 40 °C (104 °F).

For a higher ambient temperature of 60 ° C (140 ° F) these failure
rates have to by multiplied by a factor of 2,5 by experience. A similar
factor should be used, if frequent temperature changes are to be
expected.

Furthermore, the calculations relate to the presumptions in chapter 6.3.

The safety evaluation itself can only be done by the user of the
component by parametrisation of the calculation basis from
Novotechnik to the applications needs.

The results of the calculations from Novotechnik are available on
request. Please ask your local distributor or email to support@
novotechnik.de.
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