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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 conditions of 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 and startup

The transducer must be installed only 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.

may lead to faulty signals and dangerous states!

: Strong magnetic or electromagnetic fields in close proximity of the transducer

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

A

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!

When used outdoors, the sensor should preferably be installed
with shaft pointing downwards!

LN\=7—Lf3ZE Z-RSA-MO01 (AT 3a>HER)
With mounted lever arm Z-RSA-MO1 (optional accessories)
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T2 HORDMAFCEHDLE 318-0.05mm Z2ERL, SSTIVIES
DRICEA>FYIRES + 0.07mm ZERAIT I EE2HBEHHULET,
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3.2 Centering
It is recommended to use the centering diameter @ 18 -0.05 mm

for sensor mounting and the indexing groove 3 +0.07 mm for

radial alignment.
The sensor should be preferably assembled free of force so that

any preload is avoided.

Caution! Misaligned installation of the sensor in relation
A to the drive shaft can result in a reduction of life time!
3.3 Fastening

Sensor: 2x cylinder screw M4, tighting torque 200 ... 300 Ncm,
distance 32 + 0.15 mm.
Caution! Deviating fastening can lead to dangerous
A states.
Shaft coupling:
Caution! Missing form-fitting to the shaft flattening can
lead to dangerous states.

The optional lever arm is fixed on the shaft via a locking pin D= 2

mm EN ISO 8752. The use in safety related applications must
be evaluated for specific applications.

3

Fr max. ]
Fa max.

3.5 Connector Outlet

6-pin MQS connctor, coding A, tinned contacts according to
drawing AMP-114-18063-126, index A1

(mating connector. AMP order No. 1-967616-1)

c The specified protection class is valid only when plugged in.
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BEHAN / Voltage Output

AEXI—-R e EE Fv RIS EOHBEER i=Voii o — T ) UTHREF D D
Ordering code Supply voltage Current draw per channel |Load Output at cable break

’ F - o =25kQ0 i GND:>95 % Ub
RSA-32_ - -2 - 5VDC (4,5 ... 5,5VDC) ?a\ iﬁrzbtf 1fmAd ST ) B Ub < 5% Ub
RSA32 - 34135 - |1224VDC(8... 4VDE) [P IemAwoioa 210 kQ <100 kQ (312 FF )< 100 mV
BT | Current Output
AXI—-R e EE F 2RIV EDHEEER &i8 & —J)LERRIE DD
Ordering code Supply voltage Current draw per channel |Burden Qutput at cable break
RSA32 - -32 . |12/24VDC (8 ...34VDC) |[E#:. B@BLT 12mA S N.20 <35mA

typ. 12 mA w/o load

>13V:10...500 Q

Q T—JILOWHRETZ(FHERDOEIRE. BIRIQREEIC DN B EIEEED

HDFET.

4.1 dwhiEs

WAt

v I bOR—F>2 (FB) BaARU/FI>EC

DHEZANTVNE=>BBSIHPMIEDEL ([CHD

=>2)L / single

R

AEBE  f measuring range

|
|
I
|
|
|
|
|
!
r

a = 360° - AIEFEHE
a = 380° - measuring range

e

Cable break or reversion of connections can lead to
unsafe states

4.1 Output signal
Output characteristic:
Shaft marking (flattening) is pointing toward the
connector outlet => near electrical center position

NILFF v 1)L / redundant

AERE ) measuring range

| 8=3260°- WERE

| a= 360" - measuring range
|

!

———

N

a2

7N N N N S r‘"—Z s _4
i I | i ol
/{/ LUfEEE |/ diagrostic rarge”, /i/ - U / diagnostic range / /l/ -~
e iR 380° mE o th 3;95 s
canter angle - W center angle e CW
4.2 EROEDYHT | Connection assignment
2D single B 1 R4 2 Fr >Rt / partly redundant ER2%%2Fv>eth/ fully redundant
RSA-32__-6__-_ __-521 RSAR2  F < - 259 RSA-32_ _-8__ - __-521
759 =5 759 = 759 E5
Plug Signal Plug Signal Plug Signal
S BHAERE i HiaERE = HREE 1
&> | Supply €21 | supply =1 | supply 1
E> 2 GND E> 2 GND E> 2 GND 1
S EwR U 3 E5tNn 2 E2Hh2
E E : S
Z3 | do not connect “ 3 | signal output 2 43 Signal output 2
~ ESiN < B8N 1 N ESth1
=4 Signal output =2 Signal output 1 E> 4 S;;nal output 1
o BRRU S E#GRR L S
= 5 do not connect S 5 do not connect (554 5 ale s
o BHRU % ERRL < BHERIE 2
£~ 6 do not connect L>a do not connect =4 Supply 2
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5 Electrical data CAN Interface

EXI—R BHAERE \ARSONEEN
Ordering code Supply voltage Power drain w/o load
CANopen: RSA-32__-214-6__-521 12/24 VDC (8 ... 34 VDC) <04 W

CAN SAE J1939: RSA-32__-214-J__-521 &> 2574 | vehicle supply Tl

5.1 CANopen 1 >5—J1—2X

CANopen 1 >H—J T —RAEBF5—H>—b (EDS) D
$%BA(EX. Novotechnik @ Web Y+ M54 >0O—RTE
F9, 4U>0—R/BEIZ1AFILESRBULTSEZW,
=> QR I—RZHRHAATLEEWN

5.2 CAN SAE J1939 1 >#—J1—2

CAN SAEJ1939 - >4 —J T —AD:HHA
(--+CAN_SAEJ1939_Detail) (& Novotechnik ® Web
YA M5 D> O—-RTEET,

Ao>O0—R [ BERZaAT7IVESRUTIEEN
=>QR J— RZHRHAATLEEZN

5.3 iniEsS

MO v I M—F2IDAROFIIEY DS EZBENTNS =>
BSNPLMIBDEL [CHD

5.4 EZEOZDHT | Connection assignment
RSA-32_ - -6_ -
RSA-32_ - -J_ -
759 £5

Plug Signal

e 1 HaERE

supply

E> 2 GND

E>3 CAN_H

E> 4 CAN_L

E> 5 CAN_L
E>6 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 RSA-3200

5.2 CAN SAE J1939 Interface

The description of CAN SAE J1939 interface
(...CAN_SAEJ1939_Detail) can be downloaded

from Novotechnik website, see Downloads/QOperating
manuals => Click on RSA-3200

5.1 Output signal

Output characteristic: Shaft marking is pointing toward the
connector outlet => electrical center position

S=IVRT=TNFERIFS—IWRT—TIN%ERTEET
=V RG—T\%ERT RS :

=T IV>—)LR%E GND FzFEN\YFU—DEEICERLET
YA XTI =TI (STP) ZHENHLET !

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 sensoras a
subsystem in safety relevant applications

This chapter is only valid for analog modeils
with 2 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 elerments that comply to the special
reguirements of safety related applications.

The use of the transducer in a safety related application
must be judged and validated by the system integrafor
according to the criteria of DIN EN [SO 13848-1.

In a 2-channel-architecture (2002D) this is possible up to
Category 3 / Performance Level d according to DIN EN
IS0 13849

Bl : HFIV—3 DR A 2002D 2

O—%YU—t> Y HiRiES 2006/42 / EG. [EE IV, 621 &
LD ERBEFTREBOEEA.

Example: System 20020 recommended for Category 3

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

: 2 m
: LN <o)
: (| — L1 et 01
H : -
O—%U—1t2>H RSA-3200 : : =
BIR 2 R - 2 F 0 >FRILES : : ;
—_— E e
Rotary transducer RSA-3200 : : \i,.f
redundant version : :
- - m
. =1 e
: 12 = L2 €12 o2
: : g <
1 I Legend
| HIT 373 . .
: ==y I Connection
?1, 2 ijl:ljit:ti‘é ,\(ﬁiSDAKI sfféi% RSA c Cross comparli'son. for example by generation of a
L1, L2 O3wo1=w k sum of both signals
m TEZHUSD 11,12 Input units 2 transducer RSA

01,02 HHIZY b (F7OF1I—45—.)

L1, L2 [ogic unit
m Surveillance
01, 02 Output units (actuators, ..)

6.2 FEYBIES

DIN EN 1SO 138481
2006/42/EG
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6.2 Relevant Directives

DIN EN 150 13849-1
2006/42/EG
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6.3 Projektierung
6.3.1 T2HeE

ZoO—-PYU—t2HORSMEER. RS2 3> v—hH— HHhR) &
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FHENESE. O—FYU—2 OB CER SNIZEE DB DOIEXTHYR
AEMECDE> TRIEE/FRICH D FET,

6.3.2 ZRIPRE

a. IS —DRWEFEDIRF

MADF v >RILDENESHERRENEENCH DB,
BEPRENFELET ., (T—F3—hzB8RIIZEW)

b. 2RI S5— - EUnikHEE

T HOEF v ORILICEF. SESEFRAIOIS —ORTS 3> —H—
(W3a) DEERERE T DIZHDNERZRHEEEN D D E T,
IS—NiEtEnd & BHESEFZImERCEDDET,

LS AX MU OHH <2%MAHEEE Ub

Tt <3.5mA

BEHSH <100mV

c. ECU OmADF v > RIVDFHIEIC & B HLREE

OORLE (FroRIL1L EFv2RIL2DEET) ([CXD. 51315 —
(FHBORERAICKLDHE) ZRE TN TEEY. AsHESZHMEYT D
HICE PTVT—2 a3 EREOHERAZEET IVENDDFY.
RSN 360°DHE :

360°M5 0°F Tz (3 0°0'5 360°A\DBATHE(C(F. B/IMED 2 fBFZEFHEX
ED 2 fEDE—ESTHERSNDRILD SAMESNFELET D8NS D
128, TOEZEMER(CHR T D2WENDDET,

6.3.3 fabR/RIRAR

fElR iR RARHDIEE

WADHMESHAEESNIZEAIR(CIAD TLWT, EEEDOFET(EEH
TERVWIS—FRE(HMRENHDHE. BRIOKREOEENFELET
(FEE-FRIZ—).

EBROA>H—TT—R:
A WMADENSA OHERL TVDIEE. REUEHEDFEDOES
BB, ERSNBMRENEENICHDEY (ESEFESN
FOMIE (CHIEUET) .
U T COIS—r—X(IRETEI . BEHENERE
(FEHI S DHEBENSHDET,
6.3.4 FRIEI=wY NODIE
WEI Y ME O—FY—t>HDHNLREZIIET DINENGDET,
BT Y ME MR EBSRAFTLDER SN/ T A =2 ALANLIC
HEMMUTWDRENDDET,
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6.3 Prgjecting
6.3.1 Safety function

The safefy 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)

b. Safe failure /Diagnosis

Every sensor channel has an internal diagnostics fo
detect vanous internal malfunctions or loss of position
marker (magnet). When an an error is detected, the
output signal changes into the diagnostic range:
Ratiometric output < 2% supply voltage Ub

Current output <35 mA

Voltage oufput < 100 mV

c. Safe failure by evaluation of both channels in
ECU

By cross comparison (sum of channel 1 and channe!
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.

For measuring range 360°

The transition from 360 fo 0° or 0 to 360" must be
specifically checked for plausibility as a different sum
signal consisting of 2x minimum or 2x maximum single
signals can occur.

6.3.3 Unsafe stales

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
A 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 detecfed 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.
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6.4 ZREEBODRIRSEMF
RZE2ED (FMEAFMEDA 72&) DAUR(CH VT, U T ORHRERMZ Iz LT D,

o BRI —TE,

o HAREBTDESE, NEPEROBIEE, BSIUCERDEZFIEZERIIR,

o VFEEISRITRDFITRE (E 40° C, (104° F)

o WISEMH I, THHNRERRREDEDICHIST B,

o J>R—2> hOEFREARIE 8 FhV5 12 FDEHE. (IEC 61508-2. 7.4.7.4. &% 3)

e T HT—HEHETZOSY IR BF v 2RILOHNESORY M @S
DF v >FRILDEHESOEFTZHET D.

o BF v ORILEZIEEF v O RILESTDRAHFE LS —DIRFYEIE. FMEDA
Excel & (BE(CKD) (CEEENTLD,
Excel RICED BEEN T TV -3 U(CLo>TRABTEIDOT HREBELUT,
MTTFd fE& DCavg fBIC/\SDENT S,

6.5 B{FRE L UEERDEF

IS—PRtENzEaE. SXAFA2KEELEL. ABFRICEI>TIOER
EREIPRECHROBENSHDFT,
IS—miRtHenzleoiCO—FY -t Bz RSB A—H—NEiE
U, IS—NEBZER. BB ZXDBENSHDET.

6.6 FERARYIRBEREIREE

EHRIOPEEEAREE (S, BEMHAEEZEF T v I LT, RETSRVBIEEM DS DB
RIS—ZRDIFBDICEIBEET,

AR —%—(d DIN EN ISO13849 ([CfED T, EHMICS AT LDHEF T VD
PBETT,

6.6.1 HHEEIREEDNIER
FRABME IARTOOZIR—RY FOBEEERIC LD TR REREEIRETESD
TETUIBEENE T,

O—%U—t>PE@ BMOME (\TIZ2J(CHFTB v I~ ([CBEEN.
WETDHAODEEENF TV IENET . TANTHEASNS G EZR®R L.
TOESHZEETIRENSDDET. TRAMIXETILENHDET.

HEET X R TRIMEDERNIRENITZE(E. S RXTLARKRZEHEENSHMU.
fDFTETTOCRZREIMRECHEDBENHDFET,

6.7 MAEL

8 FEMNS 12 F18. BFEImOMERIEMLET .
LTzt > T, ifk&ET B PFD- S KU PFH EIFSIELE T,
(IEC 61508-2, 7.4.7.4. ¥R 3)
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6.4 Presumptions for safety examinations

During processing of the safety examinations (FMEAs,

FMEDA, etc.), the following presumptions were met:

* Failure rates are constant

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

* The mean temperature during working time is 40 °C
(104 °F)

* 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 total
of both channels.

« The 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.

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 faifure
description needs fo 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 138489.

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 FFD
values will worsen (IEC 61508-2, 7.4.7.4, annotation 3).
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6.8 Z2EET—4 6.8 Safety relevant data
T UOEER(E. DIN EN 1SO13849-1 (C#E#LL /= FMEDAacc ZERA LT The sensor's failure rates are calculated using an
HEEINEY, FMEDA acc. to DIN EN IS0 13849-1. The underlying
B 1230 R—%> hOMEAXE(E, DIN EN 1S013849-1 &7z (3 SN29500 components fit rates are taken from DIN EN ISO
[CELUZOSR—R Y MEERCEDVNTOET, 13849-1 and SN 29500.

All values relate to a medium ambient temperature
IARTOfEF, 40°C (104°F) OEMEPFOPREOREEERE(CBIEL TWET. during operation of 40 °C (104 °F).

For a higher ambient temperature of 60 °C (140 °F)

60°C(140°F) D&k DV EBEEDES. TN SOHRIEEL. E]R | 2.5ETT, these failure rates have to by multiplied by a factor of

By S 2,5 by experience. A similar factor should be used, if
frequent femperature changes are to be expected.

E5IC, FHEE [TO2Tz 033> ] OEORHIREHF(CEHEEL THET. Furthermore, the calculations relate to the
presumptions in chapter .Projecting”.

LLMEEAIL. Novotechnik BEFTUS—S 3 >D=—XICADET The safety evaluation itself can only be done by the
user of the component by parametrisation of the

HEINSA— Z&lckn, AVR—%> bO1—H— 1T S 2 L .

_Tfif:;\;x FIISELIEED, IA—F2 POL—Y—DHNES calculation basis from Novotechnik to the

cent ° applications needs.

Novotechnik BNSOEHERER(E, UIITAMIEUTAFTEET, The results of the calculations from Novotechnik are
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