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1 General description

The RSX-7900 series is a Hall-effect, non-contact sensor.
for direct, accurate measurement of rotary positions in
monitoring or feedback applications.

2 Safety instructions

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.

Further instructions for safe operation pls. see chapter 6.

2.1 Intended conditions of use

The transducer is intended to be installed in a machine or system.
Together with a controller (e.g. PLC) it comprises a position measuring
system and may only be used for this purpose.

Unauthorized modifications, improper usage or non- observance
of the instructions for installation will result in the loss of
warranty and and voids all manufacturer liability and may cause
dangerous states.

2.2 Installation & startup

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

All necessary safety measures to protect personnel and property in
case of a transducer defect or failure must be taken before startup.

2.3 Check connections

Improper connections and overvoltage can damage the transducer.
Check the connections carefully before turning on the system.

2.4 Turning on the system

The system may execute uncontrolled movements
during first 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 personal and property can result.

2.5 Check measured values

After replacing or repairing a transducer, it is advisable to

verify its ouput values for start and end position of its position
marker in manual mode. (Transducers are subject to modification
or manufacturing tolerances)

2.6 Check functionality

The functionality of the transducer 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.
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15mm e LET.

2B v I MR USTTEERIITRL, IA—LT+«y MEREAETYT (I35
NI RS v T hEERTIN BMORTUSIELZFERLET). INnid FETL
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3.1 B> HOmDFIFEE { mounting of the sensor

3.1.1 EOHYNOISODOMDMITAE
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3 Instructions for installation

All relevant dimensions see drawing in data sheet.
Mounting of the sensor housing using 4 screws M6, torque
force 7... 9 Nm @ min. 15mm screw depth in housing.

The sensor shaft allows a clamping as well as a form-fit
connection (either via flat-sided shaft or by using an
additional spring pin). This also applies to the assembly of
driving elements (Accessory, see chapter 3.1.2).

A backlash free connection to the driving shaft must be
ensured over lifetime.

We recommend to use the sensor housing centering features
{dimension D58g7 {-10 / -40 um) on shaft side OR dimension
D16g7 {-6 /-24 um) cover side, if present).

Caution ! A release of the sensor’s fixation or
the shaft fixafion can lead to dangerous stafes !

Caution ! If the sensor is nof properly aligned
with respect to the drive shaft, this can lead to
additional linearity errors !

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

At cleaning, steady pressure water (pressure
wash) on the shaft exit has to be avoided !

>PB > P

{ Mounting of the sensor housing

v D MDY DR EFIR UAZERNRE O 1T 5%
D587 (-10 / -40 um) % 4 KD M6 XS TROAHIET.
NLD(E 7 ~9Nm. N\ IADRGES [F&/IN 15mm

Standard mounting using the centering diameter on shaft side
D58g7 (-10 /40 pm) with 4 x M& screws,
torque force 7... 8 Nm @ min. 15mm screw depth in housing

HN—BDt>5U TR D16g7 (-6 / -24 um) ZEALT. 4 x M6RUT
HECEDfTT.
SEX— R RSX-794x D\ DIgE

Rear side mounting using the centering diameter on cover side
D16g7 (-6 /-24 pm) with 4 x M6 screws.

For housing with order code RSX-794x
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3.1.2 BEFOEYU—: LIN—F—AFERRSAIESIF 1 RY | Mounting Accessory: Lever Arm or Driving Disc

L)\—=7—A Z-IPX-M01 165 x 20 mm ZE>HP> v I M
FITEWMOFF, E5(COYIESTEAEELET.
J— R RSX-79x1 >+ J A

Mounting of lever arm Z-IPX-M01 165 x 20 mm on sensor
shaft using screw and additional securing by locking pin.

For shaft with code RSX-79x1

Z-1IPX-MO01

LI\—=7—A Z-IPX-M11 185 x 20 mm ZE>Y> v I MRS
THDOMF, 5OV IESTEELET .
J— R RSX-79x1 >+ J hH

Jjoooo

Mounting of lever arm Z-IPX-M11 185 x 20 mm on sensor
shaft using screw and additional securing by locking pin.

For shaft with code RSX-79x1

Z-1PX-M11 .
BEE)> 1 R Z-IPX-M21 @ 55 mm &, OV IE>&EDT

T2HS v I MCBRDAFET .
J— R RSX-79x1 >+ J hH

Mounting of driving disc Z-IPX-M21 & 55 mm on sensor
shaft using locking pin.

For shaft with code RSX-79x1

A FEENBT7FITFNERRSSTNOBMBFEICERUTIEES W,
Z-1IPX-M21

A Mind the permitted axial or radial shaft load !

3.1.3 RBRO7 RAVEBR :YIYF4>JT—F | Mounting add-on product: Mounting plate

Stepl:

>vJ Mllptz>FYU D% D58g7 (-10 / -40 pm) ZERAUT.
RI>FT 4 2P —b Z-IPX-M31 (CIEETE DT,

M6 M+ 4 FZ2ER.

Z-IPX-M31

Step 1:

Standard mounting onto mounting plate Z-IPX-M31 using the
centering diameter on shaft side D58g7 (-10/-40 um)

with 4 x M6 countersunk screws.

Step2 :

A=y MY+ FT4 20T L—ME 3ARD M6 ST
FPITUT—2a>CBROHET,

DY S v —DEREHIITHULET,

FEDOEDHIC, E2P—% 60°DEBETUNRDICENTEET,

Step 2:

Mounting of the unit sensor + mounting plate onto the
application with 3 x M6 screws. The use of washers is
recommended. For adjustment purposes, the sensor can
now be twisted in a 60° range.

Page 3
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4 73094 >5—J1—2X | Analog Interfaces
FEX— RO
41 ZIDYTESTF v ORILADIER
2 DDkEEEE LD LS XTSI,
ARDH— [ 5=TWFI Ly RDEL I 1 DFEEIF
DAII—=S 2 ORBFIFENTVWET,
Fr I 2 | Channel 2

| Example ordering code: Bt | Current output:
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RSX-79_ _ -

I Assignment Connection to electrical channel

2D

For better differentiation of the 2 channels, there are 1 or
2 countersinks close to the connecfors/cable outlets:

Fyv >R 1 | Channel 1

AN

~
1

o

-

.

4.2 EZOEIDYT I Connection Assignment

SO BR1FM2Fr oA | single and partly redundant

TS50 =N =T IFEIRDI S EEM B850 ESER 1 % 2 Fv >RVitih
Piug Cable Connector with cable EEM Signal single Signal partly redund.

f - m

4 pin .
E> 1 GN #& green BN =R [ brown {H¥QEE Ub / supply voltage Ub
E>2 WH B [ white WH B [ white Hh1 [ Output 1
E> 3 BN & (brown BU & /blue GND
E> 4 YE B [ yellow BK 2 I black EHRU [ not assigned Hh2 ! Output 2
EE 2R 2 Fr oMt | fully redundant
TS50 =N = IAIEIRD S EEM =5
Plug Cable Connector with cable EEM Signal
| K1 =Fv > 1/ channel 1
€ L g K2 =Ft Y% 2/ channel 2
4 pin

K1/E>1 |KI/GN #& /green |K1/BN 3 /brown K1 #H4GEE Ub1 [ supply voltage Ub 1
K1/E>2 |K1/ WH B /white |[KI/WH B [ white K1dHh1 / Output
K1/E>3 |K1/ BN & /brown|K1/BU B blue K1/GND 1
K1/E>4 |K1/ YE & /yellow |KI/BK & ! black K1 U I not assigned
K2/E>1 |K2/ GN #& /green |K2/BN R [brown K2 #H8SEE Ub2 / supply voltage Ub 2
K2/E>2 |K2/ WH B /white |[K2/WH B [ white K2 jE&Eh L I not assigned
K2/E>3 |K2/ BN % /brown|K2/BU B bilue K2/GND 2
K2/E>4 |K2/ YE H/yellow |K2/BK 2 ! black K2 Hih 2 { Output 2

AR ARTIDFr 2RIV FroRIL 2 2t)DBRD &

FEBRIMIRE(C/RBD ZENHBDFET,

Novotechnik T(&. M12 ORI DZ DX SRR Z T DTz,

BRNICHENDE 2 DDERBIEDICEIDHTTLETY,

O—%9Y—t>HOE< [CRVEFRDHEFANG D &\

ESICREENELRRD. BIRIPRECRZZENHDFET,

=T )L DWHROEGOEEORIE S, BRPREZSIERIT

A

A\
A\

Caution ! Switching of the connectors channel 1/
channel 2 can lead to dangerous states !
Novotechnik intentionally has assigned the outputs
to 2 different pins to avoid this situation with the
M12 connectors.

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

Cabile break or reversion of connections can lead to

novotechnik

B R ASE 3-8 unsafe states
43 i —4 4.3 Technical data
HULWF—HEF—>—haCESEE. Detailed data see data sheet
<tk Dimensions F—4~3,— N2 [ see data sheet
e En{EEE Mechanical travel 360°
BRETHITN | FIT7W 297499 [ 94F39IA shaft load axial/radial and stat./dyn. Max. 300 N
SvINMVD Shaft torque Max. 4 Ncm
R Operational speed Max. 50 min™
HHEEE Ub Supply Voltage Ub 9...34 V (BKR: o vehicle supply)
HEER (WA Current consumption (without load) typ. 20 mA @ 24 VFro#\5kD | per channel
HHES (AFEER) Output Signal / (burden resistance) 4..20 (8% /burden max. 250 Q)

Page 4
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5 CANopen{>5-JI-Z [ CANopen Interface
EXI—RDFI 1 Example ordering code: CANopen: RSX-79_ _-214-6_ _ -

51 EDYHTESF v >ORILADIER | Assignment Connection to electrical channel

2 DDiEHEEELID KK EBITBIEHIC,
ARDH— [ T=TILF7IRLY bMDELIC1DFEEF 2D
DHIF—=>DODBFTENTVWET .

Fv 2RI 2 | Channel 2

For better differentiation of the 2 channels, there are 1 or
r" 2 countersinks close to the connectors/cable outlets:
Ol
[ J|

Fy>oxxJV1 1/ Channel 1

- ""\/r
\]\' | LS

5.2 IEROZDOET | Connection Assignment

S50 =TI =T )FEIRI S EEM B850
Plug Cable Connector with cable EEM | Signal
(jeweils fir Kanal 1 und 2)
i’i ,.,n-ii (Respectively for channels 1 and 2)
5 pin 5 pin
E> 1 >—I)V R/ Shield >—J)V R/ Shield CAN_SHLD (Shield)
E> 2 BN & [ brown RD &/ red #HeEE Ub / supply voltage Ub
E> 3 WH B8 /[ white BK & /black GND
E> 4 GMN # /green WH B /white CAN_H
E> 5 YE & /yellow BU & /blue CAN_L

—TIW>—)L R%E GND ICIEHRU TS EEW. [ Connect the cable shield to GND.

f T LOEE(CE. +ARS—IL RKEBETT. A Ex?enga'un of the cable demands a sufficient
shielding !

A T=JIWDOERICE, YA RAMMPT—T N 2ERTIHENBDET, A Extension of the cable demands the use of
twisted pair cable !

Q O—49U—t>HDEL [CAVBFRPEARLIS S L. BFESREHIBHULL A Strong electrical or magnetic fields in the close

RBIZENHDET. proximity of the transducer may lead to faulty
signals states!
63 EliT—4 5.3 Technical data
HFULWF—HEF—>—haCESES. Detailed data see data sheet
ik Dimensions F—H>—b8B [see data sheet
BB FREE Mechanical travel 380"
BRETEIPN |57 257490 | 9433YIR shaft load axial/radial and stat./dyn. Max. 300 N
SvIRMLVY Shaft torque Max. 4 Ncm
B FEREE Operational speed Max. 50 min-
HHEEE Ub Supply Voitage Ub 8..34 V (msmu: [ vehicle supply)
HEER (W\ErR) Power drain (w/o load) <04W
HhES Output Signal CANopen CiA DS-301
In order to comply with the ESD properties the
ESD 1FIE(CHERLT Bz (ClE. O—F V- HEERDT—RX transducer must be connected to machine ground
(fReEEI) ([CROTERRIDVEDHDET, (protection earth) wia screw connection.
54 CANA>5—-J1—-2R 5.4 CAN Interface
CANopen - >4 —J I —AD&MAE EDS (ILY MOZY Y -F—5->—N)

(2. Novotechnik ® Web ¥ MM559>0— KTEET. s ccTiE o o - uoan o ang
=> H®D QR J— REFHAA T EEW, i the elecironic data sheet (EDS) can be
downloaded from Novatechnik web site,
see Downloads/Operating manuals

=> Click on RSX-7900

Page 5
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T YOERICET DIEEET—5

coOtI>a>@oOMH EBMBEREEMICLETFIOIN—2a >
DHERAENET ! !

6.1 EA#EE. BSt

BIR 2 % 2 Fv >RIBEHDES. BEMENES X7 AR,
ZREEF TV —2 3 S ORBIREMICEN U EREROE SR
PIERAECERTEEY,

O—49VU—t>b%R2EEO7IT VI —> 3 > TERT 3IEE(.
SRAFAA>FTIL—4S B DIN EN ISO 13849-1 OEECEINT
il - REES BRENBDEY

2F v ORIV T—FFTIFv— (2002D) Tld. DIN EN ISO 13849 [C
HEWUIEHhFTAV—3/ NITA—IZRALANILd ETHETT .
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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 sensors with 2
crossed outputs I!

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 IS0 13849-1.

In a 2-channel-architecture (2002D) this is possible up to
Category 3/ Performance Level d according to DIN EN ISO
13849.

Bl : hFAU—3 DSRFT A 2002D iR

O—~YU—T> P #isES 2006/42 / EG. (ABEIV. E218

Example: System 2002D recommended for Category 3

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

(CLB EHMBRFTREBDERA.

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

: " P L1 < in > o1
O—4U—17>4 RSX-7900 :
BIR 2 %8 - 2 Fr RIS : : ~
: : !
- : ic
Rotary transducer RSX-7900 : : \L"
fully redundant version : :
: CO R R St —.
z 12 —> L2 < B >l o2
£l
im ST L egood .
c OOXEE (] SUMAESDRZAL) Im Connection )
11, 12 APNI=wv k >O0—4J—t>H RSX c Cross comparison, for example by generation of a
L1, L2 OSwAo1=w sum of both signals
m TS 11,12 Input units - transducer RSX
01,02 HHIZYW K (FUF1I—5—.) L1, L2 Logic unit
m Surveillance

01, 02 Qutput units (actuators, ..)

6.2 REY BER

DIN EN ISO 13849-1
2006/42/EG

6.3 ZLHne
coO—9V—t>boRLHEER. RP>3>3—h— (BA)
EEIHNIS LI DEDAEMBEDNETY

#FHENESE. O—FV—-tE>HOBESHNICERSNIEEADROD
R AEMECOIED TRZERICHDET .

6.3.2 ERIMRE

a. TS—DRVEEDEE

WMADF v >RIVOENESHEMRENEEANICSH BEE.
ZERREHFELET . F—F>—ha2RIEZVN)
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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 transducers shaft and
its housing.

Each output signal has a linear relationship across the
relative angular position in-between the electrically defined
range of the transducer.

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).
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Every sensor channel has an internal diagnostics to detect
various infernal malfunctions. When an an error is

detected, the output signal changes into the diagnostic

HHES(FEZREHE (<3.5 mA) ([CEELET,
= ¢ m = range (<3.5 mA).

c. ECU OmBDF v > RIVOFHIEIC K B E2IEE

OJORLE (Fr>RIL1 EFvRIL2DEED) [CXD. &5
122 L5— FLBDRECKDHE) ZiREIDIENTEET,
AitESEFE T B HCEF. PTUT—> 3 > ERDHERR
ZERT OVENHDET,

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 fElRIRIRAE

fEIRIRRIREDIEE

WADHENESHERESNIZEAIR(CAD TWT. LREOFETIEFEE
TERVWIS—FL(HRENGDDIHBES. BRIAFBEDOESNMEELET
(FEE—-RIZ—),

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

BROA>H—TT—R :
WHDENSA IR TNBHA, % U DBEDast Zﬁ;
ESE ERSIUCEDRENBENCHOET (ESFBKH
TG LET) .

LEH>T. COTS—&—RFRETET, HBENERE

(FEHES BUBNBOET.

6.3.4 HEI1=wY DB
MBIV ML O—FYU—tHDHNLIEZIUET IHNENGDET .,
I MME DR EBIATLDER SN/ T A=A LANILIC

P TWDRENDDET, Performance Level of the system.
6.4 ZEEBORIRSEMF 6.4 Presumptions for safety examinations

During processing of the safety examinations (FMEAs,
FMEDA, etc.), the following presumptions were met:
+  Failure rates are constant

TZE2EB (FMEA.FMEDA 72&) DAUR(ICH VT, U T DRMHRERMZmIZ LT\ D,

o BFER(E—TE, +  Wear on mechanical parts, failure rates of external
X . . N e power supplies and multiple faults were not taken into
o BB GRDERE. MEPBIRDBIER, SLEROEEZFER IR, account
o VEEBERINDEISRE(L 40° C, (104°F) + The mean temperature during working time is 40 *C
104 °F)
o IR (S, FHNREERBOTD(CHIET D, . ( )

The 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)

The logic unit that processes the sensor's data checks
for the plausibility of each channel as well as the tofal
of both channels.

The limit values for the max. acceptable error of a
single channef and the total of both channels are in
the FMEDA Excel document adjustable by the
customer to the needs of his application, resulting in
a variation of resulting MTTFd and DCavg values.

o > R—2> hOfEFREARIE 8 05 12 FDEHE, (IEC 61508-2. 7.4.7.4. &% 3)

e LU —HEHETZOZY I BF v 2RILOHAESORY M EMS
DF v >FILDEHESDEFTZFHET D .

o BF v ORIERIEEF v ORILETTORAFELS —DRFMBEIE. FMEDA
Excel & (BE(CLD) [CiEeenTL\B.
Excel RICKD BEEN 7 ITUT -2 3> (LK THAETETIDT . HRELUT,
MTTFd & DCavg fBIC/ NS DENT D,

6.5 Behaviour during operation and during
disturbances

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

6.5 ENFPS KUEEIRFDENE

IS—MREESNEBEE S RTLAGZEIEL. RBFERICL>TTIOER
ELERIREICEDVENSGDET,
IS—HREnciescO—FU -t BB URBE(F. A—HD—EE
U. I5—KRB&ER. T2 HEXINENGDET,
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 FEHA) R EERIREE
TEERARYIRHEEEAREE (L. BEMEEZTF TV I LT, BRETERVAIREMED S D fER
RIS—%ZRDIF3DICE/IBEET,
AR —%—(d& DIN EN ISO13849 (CH(>T. EHMICS AT LADKEF TV
PHETT,

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 138484.

Page 7
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6.6.1 HEHERREEDNIE
FRANE IRTOOR—
FETIIBENET,

O—%U—t>PE@ BMOME (\TIZ2T(CHFTB v I~ ([CBEEN.
WETDHAODERENF TV IENET. TAMTEASNDTEZRRL

ZTOEEMZEETDRENSHDEY ., TAMIXEILTDIRENHDET,
HEET X b TIRMEDERIRSNITZSE. S RTLARREHEN S L.

D ETTOCRAERLIPMRE(CRDBRENSDET.

6.7 MAEL

8 FEMNS 12 F1&, BEFEImOHIERIEMLET .,
LTz > T, fk&ET D PFD- S KU PFH fEIFSHIELE T,
(IEC 61508-2, 7.4.7.4, ¥R 3)

6.8 Z2EET—4

T HOMPERE. DIN EN 1SO013849-1 (CH#EHLU /= FMEDAacc =R LT
STEENEY,
E t%%:l /7|?

2> hOEE
—3> MBERICEDWTWLWET,

IRTDMER. 40°C (104° F) DEWMFHDOHPIZEDBFEIRE (CBZEL TLET,
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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 13848-1 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
<Projecting”.

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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