novotechnik

Siedle Gruppe

Snimace

drahy a uhla
bezkontaktni,
bezdotykove,
potenciometrické

Position Transducers
and Rotary Sensors
non-contacting,
touchless,
potentiometric



Jsme certifikovani podle
ISO/TS 16949:20009.

KatalogoVé listy, vykresy
i 3D vykresy jsou k dispozici na

www.novotechnik.de

Udaje mohou byt zménény.

We are certified according to
ISO/TS 16949:2009.

Datasheets, drawings and

3D-drawings are available at
www.novotechnik.de

Data are subject to change.



Obsah

Contents

Spole¢nost 2
The Company

Automobilové snimace 10
Automotive Sensors

Snimace drdhy - bezkontaktni 12
Position Transducers - Non-Contacting, Touchless

Jezdec drahy - linedrni 14
Position Marker - Linear

Snimace dréhy - potenciometrické 16
Position Transducers - Potentiometric

Snimace uhlu - bezkontaktni 24
Rotary Sensors - Non-Contacting

Snimace Uhlu - bezdotykové 26
Rotary Sensors - Touchless

Jezdec drahy - oto¢ny 27
Position Marker - Rotary

Snimace uhlu - potenciometrické 28
Rotary Sensors - Potentiometric

Zpracovani signalu 32
Signal Processing

PrisluSenstvi 35
Accessories

Technické informace 36

Technologie snimacd, interface, funkéni bezpecnost

Technical Information
Sensor Technologies, Interfaces, Functional Safety




65 let Novotechniku:

Spolehliva presnost ... Celosvétové

65 Years of Novotechnik:

Reliable Precision ... Worldwide

Kdekoliv vznika potieba
presného urceni drahy nebo
Uhlu, snimace Novotechnik
jsou prvni volbou. Aviak
znalosti a zkusenosti, ziskané za
65 let v oblasti méfeni, jsou
pouze jednim z tajemstvi,
skryvajicimi se za Uspésnym
pribéhem, ktery zacal uz v roce
1947:

DalSimi uhelnymi kameny
naseho Uspéchu jsou vasen
pro technologie a posedlost
presnosti a spolehlivosti. Dale
je tu nase laska k vysledkové
orientovanému mysleni
spojena s fascinaci novymi
materidly a vyrobnimi
metodami.

A samoziejmé je to také

nase stalé védomi dllezitosti
poskytovani rozumnych
informaci a prvotfidniho
servisu, které doplnuji obecny
cil prlibézného zlepsovani
nasich méficich systéma.
Oviem nejvétsim tajemstvim

naseho Uspéchu byla a je nase
vasnivé snaha o dosazeni co
nejlepsich individudlnich feseni
pro kazdého jednotlivého
zdkaznika. Abychom si zajistili,
ze budeme i v budoucnu prvou
volbou u nasich zakaznik(,
budeme se i nadale
soustfedovat na prednosti,
které z nds udélaly dnesni
uspésnou

spole¢nost.

Vyznamni vyrobci celého
spektra priimyslu se spoléhaji
na snimace drahy a thlu
Novotechnik. At uz je to
vSeobecné strojirenstvi,
hydraulika, pneumaticka
vyroba, technologie méfeni,
zdravotni technika nebo
vyroba automobilt. Pokud
mluvime o automobilovém
primyslu, kazdy den vice nez
50.000 komponentt nasich
snimacu je instalovano do
novych automobild.

i R
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Wherever precise determina-
tions of positions and angles
are required, sensors from
Novotechnik are the first-choice
solution. The measuring tech-
nology expertise that we have
gathered in the course of 65
years constitutes just one of
the secrets behind a success
story that began back in 1947:

The other cornerstones of our
success include a passion for
technology and an obsession
with precision and reliabili-

ty. Then, there is our love of
solution-oriented thinking,
coupled with a fascination with
new materials and production
methods. And of course, there
is our constant awareness of
the importance of providing
sound advice and top-class
service, complementing our
overall goal of continuous
improvement of our measuring
systems.

The greatest secret of our suc-

cess, however, has been the
passionate pursuit of the best
possible solution for each indi-
vidual customer application.
And to ensure that we remain
the first-choice partner for our
customers, we will continue

to focus on the strengths that
made us the successful compa-
ny that we are today.

Leading OEMs from a whole
spectrum of industries put their
trust in position transducers
and rotary sensors made by
Novotechnik: be it general
engineering, hydraulics, pneu-
matics, measuring technology,
medical technology or automo-
tive engineering. And, talking
of the automobile industry,
every day more than 50,000

of our sensor components are
installed into new cars.



Obrazek na strané 2:

Vedeni spole¢nosti, prodej,
management a vyvoj jsou umistény ve
mésté Ostfildern-Ruit pobliz Stuttgartu

Image page 2:

Our headquarters in Ostfildern-Ruit,
near Stuttgart, Southwest Germany -
home to our administration, sales, and
development departments

Obrazek na strané 3:

N&s vyrobni sortiment zahrnuje snimace
dréahy, snimace uhlu, vyrobky pro
automobilovy priimysl, prevodniky

a méici pristroje.

Images: page 3:

Our product portfolio comprises positi-
on transducers, rotary sensors, automo-
tive products, signal conditioners, and
measuring devices.

Kvalita

O tom, jak vysoké jsou u nas
naroky na kvalitu, svédc¢i fakt,
Ze jsme jako prvni spole¢nost
ve svété prosli certifikaci
ISO/TS 16949. To, co zacina
pfesnym zadanim, konci u
Novotechniku 100 % kontrolou
kazdého jednotlivého vyrobku.
Tak zabezpecujeme, aby kazdy
vyrobek, ktery opusti nase
provozovny, pracoval bez
poruch.

Celosvétova sit

V soucasné dobé ma
Novotechnik sva zastoupeni na
vsech vyznamnych svétovych
trzich. Budto vlastni kancelari
nebo prostfednictvim
kvalifikovanych obchodnich
partnerU. Timto zplsobem
zabezpecujeme prvotiidni
sluzby pro nase zakazniky

v celém svété.

Nasi partnefi

V zédjmu zabezpeceni nejvyssi
kvality je vétsina nasich
vyrobkl vyvijena a vyrdbéna
v naSem modernim zdvodé

v Ostfildern u Stuttgartu.
Tam, kde nejsme schopni
zhotovit pozadovany
vyrobek sami, spoléhdme

se na podporu vybranych
spolehlivych partnerd.
Vzhledem k tomu jsme
schopni splnit témér kazdou
objednévku v jakémkoliv
rozsahu a odkudkoliv ve svété.

Quality products

Just how high our quality ex-
pectations are is documented
by the fact that we were one
of the first companies in the
world to have its operations
certified to ISO/TS 16949.

At Novotechnik the process
that begins with stringent and
demanding specifications ends
with the inspection of every
single product.

This helps us to ensure that
every product we manufacture
works perfectly.

A worldwide network

Today, Novotechnik is rep-
resented in all of the world’s
major markets — be it with

our own offices or through
approved dealers. Thanks to
this tightly-knit network we
can ensure that cour customers
can rely on first-class service
and customer care - no matter
where they are located.

Our partners

In order to guarantee max-
imum quality, we develop,
design, manufacture and
assemble the majority of our
products in our very own
sophisticated production
facilities in Ostfildern near
Stuttgart, Germany.
Whenever we are unable to
independently produce a
required item, we can rely on
the support of a selection of
proven and renowned partner
companies. As a result, we are
in a position to fill almost any
order of any size from any-
where in the world.



Na zemi, ...

On Land, ...

Snimace Novotechnik maji
bezpocet uplatnéni. Nase feseni
zajistuji napiiklad maximalni
efektivitu velkych soldrnich
elektraren. Umoznuji inovativni
fizeni osobnich transportérd
SEGWAY a prebiraji kontrolni
ukoly v rychlovlacich ICE.

Foto: Bosch

Tymy Formule 1 pouzivaji
snimace Novotechnik ve svych
podvozcich, prevodovkach a
motorech a velké mnozstvi
vyrobcl mobilnich zafizeni na
né spoléha v zemédélstvi a ve
stavebnictvi.

Nase reseni se tradi¢né
osvédcuji v regulaci, fizeni,
automatizaci a v monitoringu
procest pouzivanych ve
strojirenstvi, obzvlasté

v liti plastickych hmot pod
tlakem, v fizeni motort
automobilovych dopravnich
prostredkd a ve zdravotnické
technice.

There are countless applica-
tions for Novotechnik sensors.
For example, our solutions
ensure maximum efficiency of
large solar power plants. They
enable innovative steering of
SEGWAY Personal Transporter
and assume control tasks in the
high-speed ICE trains.

Formula 1 teams put their

trust in Novotechnik sensors in
chassis, gearboxes and engines
and a large number of mobile
machine manufacturers relies
on them in the agricultural and
construction machine industry.
Our sensor solutions have tra-
ditionally proven themselves

in open and closed-loop con-
trol systems, automation, and
monitoring of processes in
mechanical engineering, and
specifically in the field of plastic
injection moulding technology.
Novotechnik products can also
be found in the engine manage-
ment of motor vehicles and in
medical technology.



Abychom vysli maximalné
vstric pranim nasich zakaznik,
nabizime snimace dréhy a uhlu
ve velkém mnozZstvi rozmérd,
provedeni a technologiich.

Proto jsou nase snimace

k dispozici v mimofadné
Sirokém rozsahu provedeni

a moznosti méreni drahy nebo
Uhlu — potenciometrické,
bezdotykové a bezkontaktni.
Nabizime réizné moznosti
pfipojeni a vystupu signalq,
snimace jedno nebo
mnohootackové,
jednokanalové, redundantni
konstrukce, mimoradné malé,
s hladkym chodem a nizkym
krouticim momentem jakoz

i uzaviené robustni jednotky.

Nase senzory maji Siroké vyuziti
v automobilovém prdmyslu:
Zvysuji aktivni a pasivni
bezpecnost i jizdni komfort

a generuji zpétny signal pro
optimalni fizeni pfevodovky.
Navic zabezpecuiji i inteligentni
kontrolu motoru v zajmu jeho
ekologicky setrného provozu

We offer our linear and rotary
sensors in many sizes, varieties
and technologies to best meet
the requirements of our cus-
tomers.

As a result, our sensors are
available in an extremely broad
range of designs and mea-sur-
ing lengths - potentiometric,
non-contacting or touchless. We
offer various connecting options
and signal outputs, single-turn
or multi-turn, single-channel or
redundant designs, extremely
small, smooth-running builds
for very low torque as well as
sealed units in sturdy moulded
housings.

Our sensors are used
exten-siveley within the auto-
motive industry:

They increase active and pas-
sive safety as well as

driving comfort and generate
signal feedback for optimum
gearbox control. In addition,
they provide intelligent engine
power control for environ-
mentally conscious operation.



... Na mori, ...

bt Sea.

Snimace Novotechnik jsou také
jako doma na sedmi motich
svéta i na bezpoctu rek.

Ve vysoce pokrokovych
kontrolnich systémech trajektd,
zaocedanskych a kontejnerovych
lodi méfi a kontroluji kormidlo,
jakoz i chod lodnich Sroubt.
Zabezpecuji také optimalni
postaveni hnacich Sroubl
sportovnich ¢lund s vysokym
vykonem.

Strojni telegraf, vybaveny
kontrolnimi snimaci
Novotechnik, zajistuje pfedani
pozadované rychlosti z veliciho
mustku do strojovny.

... ,PInou parou vpred”

Novotechnik sensors are also
at home on the seven seas and
countless rivers. In the highly
advanced control systems of
ferries, cruise liners and con-
tainer ships they measure and
control rudder blades and rud-
der propeller systems.

They also ensure a consis-tently
optimal position of the drive
propellers of high-

powered sports boats.

Engine telegraphs, equipped
with Novotechnik sensor con-
trols, ensure that the desired
speed ranges are transmitted
from the bridge to the engine
room.

..."Full speed ahead”



Slany mofisky vzduch, vysoka
vlhkost a extrémni pohyby
teploty vytvareji mimoradné
silné pozadavky na vykon
snimacd na mofi.

V téchto extrémnich
podminkach snimace drahy

a Uhlu Novotechnik dokazuji,
Ze jsou nejen odolné ale také
velmi presné. V priibéhu 65 let
zkusenosti jsme nase feseni
nejlepsim moznym zplsobem
prizpUsobili specidlnim
podminkam, za kterych
snimace pracuji jak na vodé,
tak pod hladinou.

Nase znalosti a zkusenosti se
odrazeji i na mofi - v dlouhé
zivotnosti a vysoké
spolehlivosti nasich vyrobku.

Salty sea air, high humidity

and extreme temperature
fluctuations place the most
strenuous demands on the per-
formance of sensors at sea.
Under these extreme condi-
tions, Novotechnik’s linear posi-
tion and rotary sensors

prove to be not only durable,
but very precise as well. In the
course of our 65 years of expe-
rience, we have adapted our
solutions in the best possible
way to the special operating
conditions that prevail both
above and under water.

Our knowledge and experience
are also reflected at sea - in the
long life and high

reliability of our products.



... A ve vzduchu.

... And In The Air.

At uZ je to na milimetry
pfesnd pozemni preprava
orbitalni lodi, prace na palubé
kosmické lodi Cassini-Hugyens,
zkoumajici Saturn a jeho
mésice, nebo zarovnani
slunec¢nich panell u satelitd.
Snimace Novotechnik
vyznamné pfizpivaji k udrzeni
kosmickych lodi a satelitd na
draze i k jejich bezpe¢nému
ndvratu. Tim také poskytuji
revolucni postiehy pro
studium vesmiru.

Be it accurate to a millimeter
ground transport of a space
shuttle, onboard the Cassini-
Huygens spacecraft for the
exploration of Saturn and its
moons, or the alignment of
the solar panels of satellites:
Novotechnik sensors make a
major contribution to keeping
space shuttles and satellites on
course and to bringing them
safely to their destinations, pro-
viding revolutionary insights
through the study of our orbit.



Absolutni spolehlivost pfi
velkych kolisanich tlaku

a vysokych teplotnich rozdilech
véetné mimoradného chladu
jsou nejvétsi vyzvou pro
snimace ve vzdusném

a kosmickém prostoru.

V tomto typu prostiedi exceluji
nase snimace ve viech svych
schopnostech

Absolute reliability at major
air pressure fluctuations and
large temperature differences
including extreme cold are the
greatest challenges for sensors
in the aerospace sector.

In this type of environment,
our linear position and rotary
sensors excel with all their
capabilities.



Automobilové
snimace

Automotive
Sensors

Elektronicky snimac pedalu

Elektronické moduly snimac( pedald
zahrnuji pedal plynu, snimac thlu

a mechaniku pro simulaci tradi¢niho

vnimani plynového pedalu pro fidice.

P¥i stlaceni plynového pedalu predava
snima¢ informaci kontrolni elektronice.
Na zakladé této informace se vypocitava
poloha 3krticiho ventilu

10

Electronic Pedal Sensor

Electronic pedal sensor modules com-
prise an accelerator pedal, angle sensor,
and mechanics for simulating the traditi-
onal feeling of the accelerator pedal for
the driver.

When the accelerator pedal is pushed
down, the pedal sensor transmits the
information to the control electronics.
Based on this information, the position
of the throttle valve is calculated.

Skrtici zafizeni E-Gas

Informace ziskana snimac¢em pedalu se
prostfednictvim kontrolni a korekéni
elektroniky pfendsi na skrtici klapku,
pohanénou elektromotorkem. Soucasna
poloha skrtici klapky je métena
zabudovanym nebo pfizpisobenym
snimacem uhlu.

Throttling device E-Gas

The information detected by the pedal
sensor is transmitted to the electric
motor-driven throttle valve positioner
via control and correction electronics.
The current throttle valve position is
measured by an integrated or adapted
angle sensor.



Bezkontaktni fizeni Skrtici klapky

Bezkontaktni snimac¢, pracujici na
principu Hall, je soucasti fizeni skrtici
klapky. Naméfena data o poloze skrtici
klapky jsou zpracovana v elektronické
fidici jednotce. Tento snimac pfispiva

k bezpecnosti obzvlasté u jednostopych
vozidel.

Vzhledem k bezkontaktnimu zptsobu
prace netrpi tento snimac zadnym
opotiebenim. Zastava spolehlivym

a trvanlivym po celou dobu Zivotnosti

a je rovnéz odolnym proti prachu, Spiné
a vibracim.

Vysoka presnost a nevelké rozméry
predurcuji tento snimac pro pouziti
uvniti motord nebo prevodovych skiini.

Non-Contacting Throttle Control

The non-contacting sensor which works
according to the Hall principle is part

of the throttle control. The measured
throttle position data is processed in the
electronic control unit.

This sensor contributes to safety, especi-
ally for two-wheeled vehicles.

Due to its non-contacting mode of
operation, the sensor does not suffer
any wear and tear. It remains reliable
and durable over its entire life time
and is also impervious to dust, dirt, and
vibrations.

Its high accuracy and small footprint
make the sensor suitable for applica-
tions inside engines and gearboxes.

Snimac volby prevodu

Snimac volby pfevodu v sobé zahrnuje
odporovy element a podporu stérac
nebo bezkontaktni snimac. Pfedstavuje
integrovany procesor a pouziva se pro
detekci polohy pfevodové paky.

Protoze se jednd o mechatronicky
systém, tento snimac zahrnuje
mechanické komponenty ve formé
integrované jednotky (electronicky
fizena automaticka prevodovka).

Radici paka se mechanicky odpoji od
prevodovky. V pfipadé nutnosti maze
fidi¢ zvolit jinou rychlost tim, ze odsune
fadici paku stranou.

Gear Selection Sensor

The gear selection sensor includes a resi-
stance element and wiper support, or a
non-contacting sensor. It features
integrated processor and is used for
detecting the position of the gearshift.

Since it is a mechatronic system, this
sensor comprises mechanical compo-
nents as an integrated unit (electroni-
cally controlled automatic transmission).
The gearshift is decoupled mechanically
from the transmission.

When necessary, the driver can select
gears in different gear positions by tap-
ping the gearshift sideways.

11



Snimace drahy
bezkontaktni,
bezdotykové

Position Transducers
Non-Contacting,
Touchless

Série
Series

Rozsah
Stroke lenght

Rozméry
Dimensions

Rozliseni

Resolution

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Obnovovaci kmitocet/Dynamika
Update rate / Dynamic

Rychlost
Operating speed

Kryti

Protection class

Zivotnost, MTTF (mech./elektr.)
Life, MTTF (mech./electr.)

Pozndmky
Remarks

12

TP1

0...50 mm, 0...4 250 mm

038 mm

16 bitd
16 bit

+10 um (absolutni)
(absolute)

19...30, 18...36, 13...34 VDC

Proud, Napéti, Start-Stop, SSI,
Inkrementélni, CANopen, Ethernet
Current, Voltage, Start-Stop, SSI,
Incremental, CANopen, Ethernet

-40...+85°C

16 kHz

10 m/s, variantné neomezena
10 m/s, optional unlimited

IP67, IP68

Mechanicky neomezena, MTTF 27 let
mech. unlimited, MTTF 27 years

Vysoce dynamicky magnetostriktivni
méfici systém s bezkontaktni

polohou jezdce.

Highly dynamic magnetostrictive meas-
uring system with non-contact position
markers.

TH1/TMI

0...50 mm, 0...4 250 mm

@10 mm (tyc)
(rod)

16 bitd
16 bit

+10 um  (absolutni)
(absolute)

19...30, 13...34VDC

Proud, Napéti, Start-Stop, SSI, CANopen
Current, Voltage, Start-Stop, SSI,
CANopen

-40...+85°C

16 kHz

10 m/s, variantné neomezena
10 m/s, optional unlimited

IP67, IP68

Mechanicky neomezena, MTTF 32 let
mech. unlimited, MTTF 32 years

Vysoce dynamicky méfici
NOVOSTRICTIVE®- systém. Montaz do
pneumatickych a hydraulickych valca.
Zabezpeceny prenos dat s frekvenci
obnovy 16 kHz.

Highly dynamic NOVOSTRICTIVE® meas-
uring system. Embeddable in pneumatic
/ hydraulic cylinders. Secure data trans-
fer with 16 kHz update rate.

TIM

0...50 mm, 0...2 500 mm

@10 mm (tyc)
(rod)

neomezené
unlimited

+0,04 % (absolutni)
(absolute)

9...34,16...34VDC

Proud, Napéti
Current, Voltage

-40...+85°C

500 Hz

neomezena
unlimited

P67

Mechanicky neomezena
mechanical unlimited

Bezkontaktni, magnetostriktivni
proces méfeni. Montaz piimo do
tlakové zény valcl. Bezkontaktni
spojeni s krouzkovym jezdcem dréhy.
Touchless magnetostrictive measuring
process. Embeddable directly in the
pressurized zone of cylinders. Non-
contact guiding with ring-shaped posi-
tion marker.



5Si]

0...25 mm, 0...200 mm

018 mm

12 bit
12 bit

+0,15 % (absolutni)
(absolute)

16....30VDC

Proud, Napéti
Current, Voltage

-30...+100 °C

950 Hz

IP40

100x10° cykld, MTTF 24 rokU
100x10° movem., MTTF 24 years

Absolutni induktivni snimac se
zabudovanym zpracovanim signal

a s funkci Teach-in. Moznost vymény bez
nové kalibrace.

Absolute inductive transducer with
integrated signal processing and teach-
in function. Replaceable without new
calibration.

LS1 s vratnou pruzinou
LS1 with return spring

0...25mm, 0...100 mm

018 mm

12 bitd
12 bit

+0,15 % (absolutni)
(absolute)

16....30VDC

Proud, Napéti
Current, Voltage

-30...485°C

950 Hz

IP40

100x10° cykld, MTTF 24 rok
100x10° movem., MTTF 24 years

Absolutni induktivni snimac s vnitfni
vratnou pruzinou, integrovanym
zpracovanim signalu a s funkci Teach-in.
Moznost vymény bez nové kalibrace.
Absolute inductive transducer with
internal return spring and inte-

grated signal processing with teach-in
function. Replaceable without new
calibration.

FTI

0...10 mm

025 mm

Opakovatelnost < 2 pm
Repeatability <2 pm

+0,4...+0,1 % (absolutni)
(absolute)

18...30VDC

Proud
Current

-25...470°C

IP50, IP67

100 x 10° cykld
movements

LVDT snimac se zabudovanym
zpracovanim signélu. Kompaktni,
robustni provedeni s hermeticky
uzavienym pouzdrem. Moznost vymény
bez nové kalibrace.

LVDT transducer with integrated signal
conditioning. Compact, robust design
with encapsulated housing. Exchange-
able without new calibration.

F200

0...5mm, 0...20 mm

@ 20 mm

Opakovatelnost < 1 pm
Repeatability <1 pm

+0,3...%20,1 % (absolutni)
(absolute)

19...29VDC

Napéti
Voltage

-30...+70°C

P65

100 x 10° cykld
movements

LVDT snimac se zabudovanym
zpracovanim signalu v hermeticky
uzavieném pouzdie. Kompaktni,
robustni provedeni.

LVDT transducer with integrated
signal conditioning. Compact, robust
design with encapsulated housing.

13



Jezdec drahy

- linearni

Position Marker

Linear

Série
Series

Rozméry
Dimensions

Montaz
Mounting

Pracovni vzdélenost
Working distance

Pro pouziti s
For use with

Pozndmky
Remarks

14

Z-TP1-P06
36,5x 16,4 x 20 mm
Upevnéni srouby

Fixation with screws

do 3 mm
up to 3 mm

TP1

Z-TP1-P07

55x20x 21 mm
Upevnéni Srouby
Fixation with screws

do 12 mm
up to 12 mm

TP1

Z-TP1-P08

55x20x21 mm

Vedeni senzoru na profilu snimace
guided on sensor profile

Rizeny jezdec drahy
guided position marker

TP1

Moznost montéze tyce pomoci spojky
Z-TP1-S01-...

Rod mounting via articulated lug
connection possible Z-TP1-S01- ...



Z-TH1-P18

@ 25x8mm
Upevnéni srouby
Fixation with screws

Krouzkovy jezdec drahy
Ring position marker

TIM, TH1

Z-TH1-P19
@32x8mm
Upevnéni srouby

Fixation with screws

Krouzkovy jezdec drahy
Ring position marker

TIM, TH1

Z-TMI-P10

?32,5x53 mm

Plovouci jezdec drahy
Floating position marker

TIM

Material nerezavéjici ocel. Hloubka
ponofeni cca 35 mm

Material stainless steel, surface stained
Immersion depth in water approx. 35
mm

Z-TMI-P11

@ 51,1 x50,8 mm

Plovouci jezdec dréhy
Floating position marker

TIM

Material nerezavéjici ocel. Hloubka
ponofeni cca 25 mm

Material stainless steel, surface stained
Immersion depth in water approx. 25
mm

15



Snimace polohy
potenciometrické

Position Transducers

Potentiometric
Série T/TS TR /TRS s vratnou pruzinou TE1
Series TR/ TRS with return spring
Rozsah 0...25mm, 0...150 mm 0...10 mm, 0...100 mm 0...25 mm, 0...150 mm

Stroke lenght

Rozméry
Dimensions

Opakovatelnost
Repeatability

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Poznamky
Remarks

16

018 mm
0,002 mm
+0,2...£0,075 % (nezavisld)
(independent)
0...42VDC
Déli¢ napéti
Voltage divider
-30...4100 °C
10 m/s
P40
100 x 10° cykld
movements
Kompaktni snimac pro pfesna méreni
a fizeni.

Compact transducer for precise measur-
ing and control applications.

018 mm

0,002 mm

+0,25...£0,075 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti
Voltage divider

-30...+100 °C

2m/s

P40

100 x 10° cykld
movements

Pruzinovy snimac s vnitfni vratnou
pruzinou pro presna méfeni a fizeni
vzdalenosti bez fixace zdmku.
Spring-loaded transducer - with inter-
nal return spring - for precise distance
measuring and control applications
without form lock fixing.

018 mm

0,002 mm

+0,2...20,075 % (nezavisla)
(independent)

16...30 VDC

Proud, Napéti
Current, Voltage

-40...+85°C

10 m/s

P40

100 x 10° cykla
movements

Absolutni snimac pro presna méfeni

a kontrolu s integrovanym zpracovanim
signalu. Moznost vymény bez nové
kalibrace.

Absolute transducer for precise measur-
ing and control applications with inte-
grated signal processing. Replaceable
without new calibration.






Snimace drahy
potenciometrické

Position Transducers

Potentiometric

Série
Series

Rozsah
Stroke lenght

Rozméry
Dimensions

Opakovatelnost
Repeatability

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Poznamky
Remarks
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TEX
TEX

0...10 mm, 0...300 mm

@18 mm

0,01 mm

+0,25...40,05 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...+85 °C

10 m/s

IP54

100 x 10° cykld
movements

Kompaktni design a mnoho variant
montaze charakterizuje tento

cenové vyhodny snimac.

Compact design and various mounting
options characterize this cost effective
transducer.

TEX s vratnou pruzinou
TEX with return spring

0...10 mm, 0...200 mm

@18 mm

0,01 mm

+0,25...40,05 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...485°C

5m/s

IP54

50x 10° cykld
movements

Kompaktni design a mnoho variant
montaZze charakterizuje tento

cenové vyhodny pruzinovy snimac

s vnéjsi vratnou pruzinou.

Compact design and various mounting
options characterize this cost effective
spring-loaded transducer with external
return spring.

TEX s kloubovym okem
TEX with pivot head

0...10 mm, 0...300 mm

@18 mm

0,01 mm

+0,25...40,05 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...+85°C

10 m/s

IP54

100 x 10° cykld
movements

Kompaktni design a jednoducha montaz
pomoci kloubovych zavési
charakterizuji tento laciny snimac.
Compact design and easy assembly via
pivot heads characterize this inexpen-
sive transducer.



TX2
TX2 with actuating rod

0...25 mm, 0...300 mm

@16 mm

0,01 mm

+0,2...£0,05 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...+85 °C,
-20...+100°C

5m/s

P67

50 x 10° cykld
movements

Vysoky stupen kryti a velmi kompaktni
konstrukce charakterizuji tento snima¢
pres montazni blok.

High protection class and very compact
design characterize this via mounting
block mountable transducer.

TX2 s kloubovym okem
TX2 with pivot head

0...25 mm, 0...300 mm

@16 mm

0,01 mm

+0,2...£0,05 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti
Voltage divider

-40...+85 °C,
-20...4100°C

5m/s

P67

50x 10° cykld
movements

Vysoky stupen kryti a velmi
kompaktni konstrukce s upevnénim
charakterizuji tento snimac.
Pripojeni kloubovymi zavésy

High protection class and very
compact design characterize this
via pivot heads mountable trans-
ducer.
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Snimace drahy
potenciometrické

Position Transducers

Potentiometric

Série
Series

Rozsah
Stroke lenght

Rozméry
Dimensions

Opakovatelnost
Repeatability

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Poznamky
Remarks
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LWG

0...50 mm, 0...750 mm

@ 35 mm

0,01 mm

+0,2...1£0,04 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-30...+100 °C

5m/s

P65

50x 10° cykld
movements

Odolny snimac s vysokym
stupném ochrany a s kloubovym
zavésem. Pripojeni pies
konektor nebo kabel.

Robust transducer for pivot head

mounting, with high protection class
and optionally with electrical connec-

tion via plug connector or cable.

LWX-001

0...50 mm, 0...750 mm

@ 35 mm

0,01 mm

+0,2...£0,04 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti
Voltage divider

-30...+100 °C

5m/s

P67

50x 10° cykld
movements

Odolny snimac pro praci

v extrémnich podminkach.

Kloubovy zavés. Patentovana
technologie vyrovnavani tlaku.
Pripojeni pres konektor nebo kabel.
Robust transducer for pivot head
mounting and extreme operating
environments. Patented pressure equal-
ization technology. Optionally plug or
cable connection.

LWX-002 s ochrannym pouzdrem
LWX-002 protection sleeve

0...50 mm, 0...750 mm

@ 38 mm

0,01 mm

+0,2...20,04 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti
Voltage divider

-30...+100°C

5m/s

P67

50 x 10° cykla
movements

Odolny snimac pro praci

v extrémnich podminkach.

Kloubovy zavés. Patentovana
technologie vyrovnavani tlaku.
Pripojeni pres konektor nebo kabel.
Robust transducer for pivot head
mounting and extreme operating
environments. Patented pressure equal-
ization technology. Optionally plug or
cable connection.



LWH

0...75 mm, 0...900 mm

032 mm

0,01 mm

+0,1...1£0,04 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-30...+100°C

10 m/s

IP55

100 x 10° cykla
movements

Univerzalni snimac s ovladaci ty¢i pro
ukoly pfesného méfeni a kontroly.
All-purpose transducer with actuating
rod for precise measurement and con-
trol applications.

TLH

0...100 mm, 0...3000 mm

038 mm

0,01 mm

+0,1...£0,02 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti
Voltage divider

-30...+100 °C

10 m/s

IP40, IP54

100 x 10° cykld
movements

Prevodnik s posuvnym jezdcem

a s volnou podélnou mechanickou
spojkou. Spojka zmensuje montazni
rozméry a umoznuje vyhnout se sacimu
efektu ovladaci tyce.

Transducer with sliding carriage for rod-
less and alongside mechanical
coupling. The coupling reduces the
installation dimensions and avoid

the pump-effect from actuating rod
designed transducers.
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Snimace drahy
potenciometrické

Position Transducers
Potentiometric

Série
Series

Rozsah
Stroke lenght

Rozméry
Dimensions

Opakovatelnost
Repeatability

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Poznamky
Remarks
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LFP

0...50 mm, 0...500 mm

22 x2mm

0,05 mm

+0,4...£0,3 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti
Voltage divider

-40...+125°C

1m/s

P67

25x 10° cykld
movements

Potenciometricky odporovy prvek

s kolektorem membrany a mechanickou
tlakovou jehlou. Snimac hermeticky
uzavien. Citliva potenciometricka draha
je chranéna krytem. Lepici vrstva na
zadni strané umoziuje snadnou montaz.
Potentiometric resistive element with
membrane collector and mechanical
pressure pin. Hermetically bonded struc-
ture. Handling is very simple since the
sensitive potentiometer track is protect-
ed by the cover sheet. Easy assembly by
the adhesive layer on the back.

PTP

0...10 mm, 0...300 mm

13x 1T mm

0,01 mm

+0,25...£0,05 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...+100 °C

10 m/s

50x 10° cykld
movements

Cenové vyhodny spolehlivy snimac

s polootevienym pouzdrem.

Vhodny pro instalaci v omezenych
prostorech.

Cost-optimized, reliable transducer with
half-open housing, suitable for mount-
ing in limited installation space.

PTN

0...25,0...250 mm

13x2mm

0,01 mm

+0,25...20,1 % (nezavisld)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...+100 °C

10 m/s

50 x 10° cykla
movements

Odporovy prvek se stéracem pro
integrované potenciometry.

Moznost specialniho provedeni

podle specifikace zékaznika.
Resistance element including wiper

as integrated potentiometers. Special
versions are available according to cus-
tomer’s specification.






Snimace uhlu
- bezkontaktni

Rotary Sensors
Non-Contacting

Série
Series

Rozsah
Electrical angle

Rozméry
Dimensions

Rozliseni
Resolution

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Obnovovaci kmitocet/Dynamika
Update rate / Dynamic

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Zvlastnosti
Special features

Poznamky
Remarks
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RSM-2800 Viceotackovy
RSM-2800 Multiturn

2...16 otacek
turns

@ 30x23 mm
do18 bitd
up to 18 bit

0,25 %...0,1 % (nezavisla)
(independent)

4,5...5,5VDC, 18...30 VDC

Proud, Napéti, Pomérovy, SSI, SPI
Current, Voltage, ratiometric, SSI, SPI

-40...485 °C

1 kHz

800 min™!

IP54, IP65, IP67

50 x 10° cykld
movements

2-kanalova verze
2-channel versions

Bezkontaktni vysokootackovy snimac
Uhlu s revolucni technologii
NOVOUTURN. Velmi kompaktni, presny
a odolny.

Contactless multiturn angle sensor with
revolutionary NOVOUTURN-technology.
Very compact size, accurate and durable.

RSC-2800

0...30°% 0...360° (v 10° krocich)
(in 10° steps)

@28 x23 mm
do14 bitd
up to 14 bit

+0,5 % (nezavisld)
(independent)

18...30VDC, 4,5...5,5VDC

Proud, Napéti, Pomérovy, SSI, SPI, PWM,
Inkrementalni

Current, voltage, ratiometric, SSI, SPI,

PWM, Incremental
-40...+125 °C

analog 5 kHz,

SSI < 34 kHz, SPI < 2 kHz

120 min”

IP54, IP65, IP67

50x 10° cykld
movements

Redundatni
Redundancy

Kompaktni snima¢ NOVOHALL pro praci
v tézkych podminkach.

Compact NOVOHALL sensor for

use in harsh environments.

RSC-3100

0...360°

47 x 48 x 19 mm

12 bitd

+1,5 % (absolutni)

(absolute)

4,5...5,5VDC

PWM

-30...+150°C

2,5 kHz

mechanicky neomezena
mechanical unlimited

IP6k7, IP6k9k

mechanicky neomezena
mechanical unlimited

Vhodny pro pouziti v automobilech
Suitable for automotive applications

Kompaktni snimace uhlu NOVOHALL

se zabudovanym konektorem

v redundantni verzi pro automobilovy
pramysl.

Compact NOVOHALL rotary sensors with
integrated connector in redundant ver-
sion for automotive applications.



RSC-3200

0...360°

41 x49 x 19 mm

12 bit

+2 % (absolutni)
(absolute)

4,5...5,5VDC

pomérovy
ratiometric

-40...+125°C

2,5 kHz

mechanicky neomezena
mechanical unlimited

IP66K7, IP6kOk

mechanicky neomezena
mechanical unlimited

Redundantni. Vhodny pro automobily.
Redundancy. Suitable for automotive
applications

Kompaktni snimace thlu NOVOHALL

se zabudovanym konektorem

v redundantni verzi pro automobilovy
pramysl.

Compact NOVOHALL rotary sensors with
integrated connector in redundant ver-
sion for automotive applications.

RSC-6600

0...360°

@50x 19 mm

12 bitd

+3 % (absolutni)

(absolute)

4,5...5,5VDC

pomérovy
ratiometric

-40...+140 °C

2,5 kHz

mechanicky neomezena
mechanical unlimited

IP66, IP6k7 c O-Kpy»KOM
with o-ring

mechanicky neomezena
mechanical unlimited

Vhodny pro automobily.
Suitable for automotive applications

Kompaktni snimace tihlu NOVOHALL

se zabudovanym konektorem

pro automobilovy pramysl.

Compact NOVOHALL rotary sensors with
integrated connector for automotive
applications.

RSX-7900
0...30°%0...360° (v 10° krocich)
(in 10° steps)

@79 x35mm

12 bith

+1 % (absolutni)
(absolute)

9...34VDC

Proud
Current

-40...+850 °C

5 kHz

50 min™’

IP6k7, IP6k9k

100 x 10° cykld
movements

Redundantni. Pro pouziti v PLd podle
1SO 13849 E1

Redundancy. Useable in PLd systems
acc. ISO 13849 E1

Potenciometr IPX7900 typu NOVOHALL
s magnetickou technologii.

Robustni a presny.

NOVOHALL type of heavy duty potenti-
ometer IPX7900 with magnetic technol-
ogy. Robust and precise.
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Snimace uhlu
- bezkontaktni

Rotary Sensors
Touchless

Série
Series

Rozsah
Electrical angle

Rozméry
Dimensions

Rozliseni

Resolution

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Obnovovaci kmitocet/Dynamika
Update rate / Dynamic

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Zvlastnosti
Special features

Poznamky
Remarks
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RFD-4000

0...30° 0...360° (v 10° krocich)
(in 10° steps)

40 x 27 x 7 mm

12 bitd

+1% (absolutni)
(absolute)

4,5...5,5VDC

pomérovy
ratiometric

-40...+125°C

2,5 kHz

mechanicky neomezena
mechanical unlimited

IP6k7, IP6k9k

mechanicky neomezena
mechanical unlimited

Redundantni. Mobilni-EMC
Redundancy. Mobil EMC

Snima¢ NOVOHALL s miniaturnimi
rozmeéry.

Touchless rotary NOVOHALL sensor in
miniature size for integration in custom-
er applications.

RFC-4800

0...30°% 0...360° (v 10° krocich)
(in 10° steps)

@48 x 14 mm

do14 bitt
up to 14 bit

+0,5 % (nezavisla)
(independent)

4,5...5,5VDC, 18...30VDC, 9...34 VDC

Proud, Napéti, Pomérovy, SSI, SPI,
PWM, Inkrementélni, CANopen Current,
Voltage, ratiometric, SSI, SPI, PWM,
Increm. CANopen

-40...+125°C

analog 5 kHz, SSI < 34 kHz,
SPI < 2 kHz, CAN < 1 kHz

mechanicky neomezena
mechanical unlimited

IP6k7, IP6k9k

mechanicky neomezena
mechanical unlimited

Redundantni. Mobilni-EMC
Redundancy. Mobil EMC

Robustni bezkontaktni snimac ahlt
NOVOHALL. Nabidka mnoha
elektrickych typd. Vysoka presnost

za atraktivni cenu.

Robust touchless rotary NOVOHALL
sensor. Many electrical types available.
Highly accurate and very attractive price.

RFX-6900

0...30°%0...360° (v 10° krocich)
(in 10° steps)

@79 x35mm

12 bitd

+0,5 % (nezavisla)
(independent)

9...34VDC

Proud
Current

-40...+85°C

5 kHz

mechanicky neomezena
mechanical unlimited

IP6k7, IP6k9k

mechanicky neomezena
mechanical unlimited

Redundantni E1
Redundancy E1

Snima¢ NOVOHALL typu IPX7900 pro
prace v tézkych podminkach.

Odolny a presny.

Touchless version of heavy duty poten-
tiometer IPX7900 with NOVOHALL tech-
nology. Robust and precise.



Série
Series

Rozméry
Dimensions

Montaz
Mounting

Pracovni vzdalenost
Working distance

Pro pouziti s
For use with

Z-RFC-P01/ Z-RFC-P02
Z-RFC-P07 / Z-RFC-P08

@28 x15mm

celni upevnéni 2 Srouby
frontal fixation with 2 screws

PO1/P02: Upevnéni na hrideli areta¢nim
kolikem
P01 /P02: shaft mount w. locking pin

P07 /P08: Upevnéni na hiideli aretacnim
Sroubem
P07 / P08: shaft mount w. threaded pin

do1,5mm/do 4 mm
up to 1.5 mm/up to 4 mm

RFC-4800
RFX-6900

Z-RFC-P23

@20x18 mm

drzak hridele se zavitovym ¢epem
shaft mount w. threaded pin

do 6,2 mm
up to 6.2 mm

RFC-4800
RFD-4000
RFX-6900

Jezdec drahy
- otocny

Position Marker
Rotary

Z-RFC-P30

@22x6mm

celni upevnéni 2 Srouby M3
frontal fixation with 2 screws M3

do 2,7 mm
up to 2.7 mm

RFD-4000
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Snimace uhlu

potenciometrické

Rotary Sensors
Potentiometric

Série
Series

Rozsah
Electrical angle

Rozméry
Dimensions
Opakovatelnost

Repeatability

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Zvlastnosti
Special features

Pozndmky
Remarks

28

P-2200

0...345°

@ 27 x 17 mm (Synchro 11)

0,004°

+0,1 % (nezavisla)
(independent)

0...42VDC

Déli¢ napéti

Voltage divider

-40...+100 °C

600 min"!

IP50

100 x 10° cykld
movements

Vysoce presny snimac s nizkym

krouticim momentem.
High precision low-torque
potentiometer.

P-2500 / P-4500 / P-6500

0...345°/0...350°/0...355°

@ 27 x 16 mm (Synchro 11) /
@ 36,5 x 18 mm (Synchro 13) /
@ 51 x 20 mm (Synchro 20)

0,01°

+0,2% /

+0,075 % /

+0,05 %

(nezavisla / independent)

0...42VDC
Déli¢ napéti
Voltage divider

-40...+100 °C

10 000 min™'

P40

100 x 10° cykld
movements

Vysoce presny potenciometricky
snimac pro mérteni, kontrolu

a fizeni klientskych aplikaci.

High precision potentiometric rotary
sensors for measuring, control and
instrumentation applications.

P-2500 / P-4500 Viceotackovy
P-2500 / P-4500 Multiturn

0...345°/0...350°

@ 27 mm (Synchro 11) /
@ 36,5 mm (Synchro 13)

0,01°

+0,2%/
+0,075 %
(nezavisla / independent)

0...42VDC
Déli¢ napéti
Voltage divider

-40...+100 °C

10 000 min™'

P40

100 x 10° cykll
movements

Redundatni
Redundancy

Vicevrstvy vysoce presny
potenciometricky snimac pro méreni,
kontrolu a fizeni klientskych aplikaci.
Ganged high precision potentiometric
rotary sensor for measuring, control and
instrumentation applications.



IP-6500 / IPE-6500

0...355°/0...345°

@ 50 x 47 mm

0,007°

+0,075...£0,05 %
+0,3...1£0,1 %
(absolutni / absolute)

0...42VDC
Déli¢ napéti / Proud

Voltage divider / current

-40...+100°C/
-25...+70°C

2 000 min™

IP65

100 x 10° cykla
movements

Odolny snimac thlu s proudovym
vystupem.

Industrial grade potentiometer, also
with current output.

IPX-7900

0...350°

@79 x35mm

0,007°

+0,1...0,2 %
(nezavisla / independent)

0...42VDC

Déli¢ napéti, Proud
Voltage divider, current

-40...4120°C

50 min™'

IP6k7, IP6k9k

100 x 10° cyklG
movements

Redundatni
Redundancy

Snimac pro nérocné prace a pro prace
pfi vysoké zatézi. Neobycejné robustni,
odolny a antikorozivni.

Rotary heavy duty potentiometer,

also applicable under highest loads.
Extremely robust, proof and corrosion
protected.

AW-360 / AWS-360

0...360°

@ 55 x55 mm /
@ 82 x 88 mm

0,007°

+0,07...40,035 %
(absolutni / absolute)

0...42VDC

Napéti
Voltage

0...+70°C

2000 min”

IP65

50x 10° cyklh
movements

Potenciometrické snimace s moznosti
méfeni v ramci celych 360°, vhodné téz
pro prace pii vysoké zatézi.

Rotary potentiometric sensors for
measurement across full 360°, also appli-
cable under highest loads.

GP /IGP

3,5,10 otacek
turns

@55x52mm/

2111 x101 mm

0,002 %

+0,1 %
(nezavisla / independent)

0...42VDC
Déli¢ napéti
Voltage divider
-40...4+100 °C
3000 min™!

IP40 / IP67

100 x 10° cykla

movements

Potenciometricky snimac s redukéni
prevodovkou.

Industrial grade potentiometerin a
geared version.
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Snimace uhlu
potenciometrické

Rotary Sensors
Potentiometric

Série
Series

Rozsah
Electrical angle

Rozméry
Dimensions

Opakovatelnost
Repeatability

Linearita
Linearity

Napajeni
Supply

Vystup
Interface

Pracovni teplota
Operating temperature

Rychlost
Operating speed

Kryti
Protection class

Zivotnost
Life

Zvlastnosti
Special features

Poznamky
Remarks
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SP-1600

0...120°

44 x 34 x 18 mm

1,0°

+2%

0...24VDC

Déli¢ napéti
Voltage divider

-30...+120°C

100 min™'

P67

4x10° cykla
movements

Vratna pruzina. Vhodny pro
automobilovy priimysl.

Return spring. Suitable for automotive
applications

Ultra kompaktni snimac s vratnou
pruzinou a integrovanym konektorem.
Nizka cena.

Low cost potentiometric ultra compact
rotary sensor with return spring and
integrated connector.

SP-2500

0...335°

@27 x17 mm

0,01°

+0,6...%£0,3 %

0...42VDC

Déli¢ napéti
Voltage divider

-40...+85 °C

10 000 min™!

P40

50x 10° cykld
movements

Kompaktni a levny snimac. Odolny

a presny s kulickovym loZiskem - snadna
montaz prostrednictvim 3 montéznich
uchyta.

Compact and well-priced potentiomet-
ric sensor. Robust and precise

ball bearing - easy mounting and adjust-
ment via 3 mounting plates.

SP-2800

0...345°0...100° redundantni
redundant

@28x17 mm

0,03...0,01°

+1...40,3 %
(nezavisla / independent)

0...42VDC

Déli¢ napéti
Voltage divider

-40...+120°C

120 min”'

IP54, P65

50 x 10° cykld
movements

TUV-certifikat
German Inspection Agency certified

Kompaktni a velmi odolny
potenciometricky snimac.

Jednoduchd montéz a nastaveni
prostiednictvim montéazni piiruby.
Compact and very robust potentiom-
etric sensor. Easy mounting and adjust-
ment via robust mounting flange.



SP-3700

0...120°

45 x 27 x 19 mm

1,0°

+2%

0...16 VDC

Déli¢ napéti

Voltage divider

-40...+125°C

100 min™

IP6k7

4x10° cykla
movements

Vhodny pro pouziti v automobilovém
pramyslu.
Suitable for automotive applications

Levny potenciometricky snimac uhlu
s integrovanym konektorem.

Low cost potentiometric rotary sensor
with integrated connector.

SP-4000

0...101°

@ 26 x 23 mm

1,0°

+2%

0...16 VDC

Déli¢ napéti
Voltage divider

-40...+125°C

100 min™'

IP6k7, IP6k9k

4x10° cykla
movements

Vratna pruzina. Vhodny pro pouziti

v automobilovém pramyslu.

Return spring. Suitable for automotive
applications

Levny potenciometricky snimac¢ Ghlu

s vratnou pruzinou a integrovanym
konektorem.

Low cost potentiometric rotary sensor
with return spring and integrated con-
nector.

SP-5000

0...114°

31x38x19mm

1,0°

+2 %

0...18VDC

Déli¢ napéti

Voltage divider

-40...+125°C

100 min”'

IP6k7

4x10° cykld
movements

Vhodny pro pouziti v automobilovém
pramyslu.
Suitable for automotive applications

Levny potenciometricky snimac uhlu
s integrovanym konektorem.

Low cost potentiometric rotary sensor
with integrated connector.

PRS-2500 / PRS-4500 / PRS-6500

0...345°%0...350° 0...355°

@25x1,5mm/
@34x1,5mm/

D46 x 1,5 mm

bez stérace / w/o wiper

0,01°

+0,2/+0,15/+0,1 %
(nezévisld / independent)
0...42VDC

Déli¢ napéti

Voltage divider

-40...4+100 °C

100 x 10° cykll
movements

Potenciometr jakozto soucastka
k integraci do méficich systému.
Potentiometer as unhoused component

to integration in measuring systems.
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Zpracovani signalu

Signal Processing

Série
Series

Velikost krabicky
Housing size

Nezavisla linearita
Independent linearity

Napajeni
Supply Voltage

CurHan Bbixoga
Output signal

Teplotni koeficient
Temperature coefficient

Pracovni teplota
Operating temperature

Nastavitelny rozsah a posun
Scope and offset adjustable

Kryti
Protection class

Max. spotieba
Max. current consumption

Poznamky
Remarks
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MUP-080

90,5 x 79 x 25 mm

typ./ typ.0,1 %

18...30VDC

0...10V,4...20 mA

typ. / typ. 20...25 ppm/K

0...+60 °C (pracovni / working)
-10...+85 °C (skladovaci / storage)

P20 krabicka
IP20 housing

30 mA

Vystupni modul pro snimac drahy

s montazi na listu. Zékladni verze

s napét’ovym nebo proudovym
vystupem.

Interface module for position sensors for
rail mounting. Basic verson with fixed
voltage or current output, output range.

MUP-110/-160

107 x 66 x 12,6 mm

typ./ typ.0,01 %

24VDC £20 %

typ. / typ. 20 ppm/K

+5...+70°C

IP50 / IPOO (konektory)
IP50 / IPOO (terminals)

70 mA

Vysoce presny vystupni modul

s montazi na DIN-li$tu. Je mozna verze
i s galvanickou izolaci.

High-precision interface module for
position sensors for DIN-rail mounting.
Available with electrical isolation as
option.

MUP-400

90,5 X 79 x 25 mm

typ. / typ. 0,01 %

18...30 VDC

0...10V,4...20 mA

max. / max. 20 ppm/K

0...+60 °C (pracovni / working)
-10...+85 °C (skladovaci / storage)

2 bodova Teach-In
using 2-point teach in

1P20 krabicka
P20 housing

max. 1,5W

Vysoce presny, procesorem fizeny
prevodnik signéld pro potenciom.
vstupni signaly, které se prevadéji

na standardizované signaly napéti

nebo proudu. Uprava pozadovaného
vystupniho signdlu pomoci Teach-in.
High-precision computer controlled sig-
nal transformer for potentiometric input
signals to be converted to standardized
voltage or current signals. Adjustment of
the required output signal by teach-in.



Muw

34,2x72 %39 mm

typ. / typ. 0,01 %

18...30VDC

0...10V, 10V, 0/4...20 mA

typ. / typ. 30 ppm/K

-25...70°C

MUW 200: -

MUW 250: -

IP65

35mA

Vysoce presny vystupni modul pro
snimace drahy série TLH a LWH. Senzor
pfiblizeni v zastréce. Bezporuchovy
prenos signélu

High-precision interface module for
position transducers series TLH and
LWH. Sensor proximity in the plug
connection. Interference-free signal
transmission.

MUK

64 x 58 x 35 mm

typ./ typ. 0,01 %

18...30VDC

0/4...20 mA, 0...10V, £10V

typ. / typ. 30 ppm/K

-25...70°C

IP66

35mA

Vystupni modul pro potenciometrické
snimace drahy v hlinikové krabicce.
Interface module for potentiometric
position sensors in an aluminium
diecast housing.
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Zpracovani signalu

Signal Processing

Série
Series

Rozméry krabicky/Vyska displeje
Housing size/Display height

Rozsah zobrazenf
Display projection

Presnost
Accuracy

Max. rychlost méfeni
Update rate max.

Vstupy
Inputs

Teplotni koeficient
Temperature coefficient

Pracovni teplota
Operating temperature

Vystupy komparatoru
Comparator output

Napajeni
Supply

Analogovy vystup
Analogue output

Datovy vystup
Interface

Kryti
Protection class

Pozndmky
Remarks
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MAP-300 / -400

96 x 135 x 48 mm, 14 mm

-9999...+40 000

0,01 % FS

32 Hz

Potenciom./Proud/Napéti

Potentiom./Current/Voltage

20/ 50 ppm/K

0...50°C

0/2/4

24VDC, 110 /220 VAC

RS232

IP40 (Celni strana)
IP40 (front side)

Procesorem fizeny indikator

s digitalnim displejem. Vstupy pro
potenciometry nebo snimace

s unifikovanymi vystupnimi signaly.
Process-controlled indicator with digital
display. Adaption of potentiometric
transducers or active sensors with stand-
ardized output signals.

MAP-4000

96 x 120 x 48 mm, 14 mm

-99 999... 999 999

0,1 % FS + 1 Digit

40 Hz

Potenciom./Proud/Napéti/Odpor

Potentiom./Current/Voltage/Resistance

50 ppm/K

-20...60°C

0/2/4

10...30 VAC/DC

80...250 V AC/DC

RS232 / RS485

IP65 (Celni strana)

IP65 (front side)

Cenové efektivni, procesorem fizeny
multifunkéni pfistroj pro réizné varianty

vstupu. Pouzitelny také jako data logger

vzhledem ke schopnosti interniho
ukladani dat.

Cost efficient process-controlled mul-
ti-function instrument for various input
dimensions. Useable also as a data

logging instrument due to internal data

recording ability.

MAX-100

Multifunkéni méici a zobrazovaci
zafizeni pro vsechny typy digitalnich
linedrnich snimaca.

Podporované vystupy SSI 24, SSI 25, SSI
48 (DyMoS) a Start / Stop

Zvlastnosti

« Bindrni a Gray kédovéni

« Rizeni jednim tlacitkem

« Vystup RS232

« Jazyky displeje némecky/anglicky

Multifunctional measuring and display
device for all kinds of digital linear trans-
ducers. Supported interfaces are SSI 24,
SSI 25, SSI 48 (DyMoS) and Start/Stop

Features

« Binary and Gray Coding

« One button operation

« RS232 interface

- Display languages german / english



Prislusenstvi

Accessories

« Kulickové lozisko Z-301

Kulickové lozisko, umoznujici eliminaci
bo¢nich razd. K pouziti u snimacl série
LWH, TLH a TEX. Upevnéni na ovladaci
ty¢ pomoci $roubt M6 nebo M5

« Véleckova hlava Z-R50

Valeckova hlava pro snimace série LS1,
TR /TRS a pro piesné induktivni snimace
FTI. Vélecek z kalené oceli. Upevnéni
pomoci vnéjsiho Sroubu M2.5. Aretace
Sroubem s ryhovanou hlavou.

« Kulova zasuvna hlava Z-G60 / Z-GO1
/ Z-G02

Kulové zasuvna hlava pro snimace

série LWH (vnitini Sroub M6), TLH a TEX
(vnitini Sroub M 5) a pro sérii TP1 (vnéjsi
Sroub M5).

- Ball coupling Z-301

Ball coupling that avoids side loads.
For use with transducers series LWH,
TLH and TEX. Connection with internal
thread M6 or M5 at actuating rod.

« Roller head Z-R50

Roller head to be used with transducers
series LS1, TR/TRS and

inductive precision sensor FTI. Hardened
steel roll. Connection with external
thread M2.5, lock with a knurled screw.

« Ball and socket coupling Z-G60 /
Z-GO01/Z-G02

Ball and socket coupling to be used with
transducers series LWH (internal thread
M 6), series TLH and TEX (internal thread
M 5) and series TP1

(external thread M5).

« Hfidelova spojka Z-103-G-2,5/
Z-103-G-3

Hridelova spojka s nizkym zpétnym
razem pro ty¢e o priméru 2,5 mm nebo
3 mm. Nerezavéjici ocel, zabrouseny
hnaci cep

« Vidlice spojky Z-104-G-6
Vidlice spojky s nizkym zpétnym razem
pro ty¢e o prdméru 6 mm. Nerezavéjici
ocel, zabrouseny hnaci ¢ep.

« Vidlice spojky Z-105-G-6

Vidlice spojky bez zpétného razu pro
tyée o priméru 6 mm. Cerné eloxovany
hlinik, hnaci ty¢ i pruzina z tvrzené oceli.

«Spojka Z-110-G-10

Spojka bez zpétného razu pro tyce

o préiméru 10 mm. Cerné eloxovany
hlinik, hnaci ty¢ i pruzina z fosforového
bronzu.

« Shaft coupling Z-103-G-2.5
Z-103-G-3

Fork coupling with low backlash for
shaft diameters 2.5 / or 3 mm.
Stainless steel, ground driving pin.

« Fork coupling Z-104-G-6

Fork coupling with low backlash for
shaft diameter 6 mm. Stainless steel,
ground driving pin.

« Fork coupling Z-105-G-6
Backlash-free fork coupling for shaft
diameter 6 mm. Black anodized alumini-
um, driving pin and spring hardened.

« Coupling Z-110-G-10

Backlash-free coupling for shaft diame-
ter 10 mm. Black anodized aluminium,
driving pin and spring in phosphor
bronze.

Konektor se zalisovanym kabelem pro
individudlni konverzi. Rovny nebo
uhlovy, tfida ochrany az do IP 67

Connector for custiomized conversion
and with molded-on cable, straight or
angled, up to protection class IP 67

« Jezdci drahy

Plovouci a fizeni jezdci dréhy jakoz

i krouzkovi jezdci a plovouci jezdci pro
bezkontaktni linearni snimace série TP1,
TH1 aTIM (viz str. 14).

Jezdci drahy a magnety pro bezkontakt-
ni snimace Uhlu série RFC, RFD a RFX
(viz str. 27).

« Position markers

Floating and guided Position marker

as well as ring position marker and float
position marker for non-contacting lin-

ear transducers series TP1, TH1 and TIM

(see page 14)

Position markers and magnets for

touchless rotary sensors series RFC, RFD
und RFX (see page 27)
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Technické informace
- technologie snimaci

Technical Information
- Sensor Technologies

1. Potenciometr

Srdcem potenciometrického
snimace je systém vrstva/
stérag, ktery se sklada

z potisténého odporu (sitotisk)
a z pohyblivého stérace.

Hlavni pfednost tohoto
systému spocivé v jeho
jednoduchém designu bez
komplikované elektroniky,
coz Cini tyto snimace
mimoradné levnymi a snadno
ovladatelnymi. Rozliseni je
limitovédno pouze zékaznickou
elektronikou. Je mozné
dosahnout az 16 bit(.

Kromé mechanicky pfesné

a odolné konstrukce jsou
potenciometry Novotechnik
charakterizovany trvale nizkym
kontaktnim odporem

v pribéhu monoha miliont
cykl@ a v Sirokém rozsahu
teploty od -40°C do +125°C.
Design systému vrstva/stérac
maze byt upraven podle
potieb zdkaznickych aplikaci.
Moznost vyuziti jak pruznych,
tak pevnych substrat
zvysuje flexibilitu designu
bez rezignace na spolehlivost
procesu.

Kompletni souhrn kvalitativnich
kritérii potenciometr( je
mozné stahnout z nasi webové
stranky.
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1. Potentiometer

The heart of a potentiomet-
ric sensor is the layer/wiper
system, which consists of a
screen-printed resistor and a
moving wiper.

A major advantage of this sys-
tem lies in its simple design
without complicated electron-
ics, which makes the sensor
system extremely inexpensive
and easy to use. The resolution
is only limited by the custom-
er's electronics, up to 16 bits
can be achieved.

In addition to their mechani-
cally precise, rugged design,
Novotechnik potentiometers
are especially characterised

by their continually low con-
tact resistances over many
million cycles within a broad
Temperature range of —-40°C to
+125°C. Due to the selective,
customer-specific design of
the layer/wiper system, the
sensor system can be exactly
tailored to the requirements
in the application. The usabil-
ity of both flexible and rigid
substrates increases design
freedom without surrendering
reliability in the process.

A compact summary of the
quality criteria for potentiom-
eters is available on our home-
page for downloading.

2. Hall

Pokud proud protéka Hall
elementem, napéti sméfuje
kolmo na proud v pfipadé,
Ze magnetické pole plsobi
vertikalné. A jelikoz toto
napéti probiha propor¢né
k sile magnetického pole,
je mimoradné jednoduché
provadét bezkontaktni méreni
Uhlu pfilozenim méficiho
magnetu na oto¢nou osu.

V nedavné minulosti tato
technologie udélala pokroky

a proto se tento typ snimace
jevi jako idedlIni pro pfesna
méfeni Uhlu. Kombinaci
nékolika snimacich prvku

a integraci celého procesu
zpracovani signalu do nékolika
komponentd, je mozné
umisténi komplexnich systéma
do mimoradné malého
prostoru.

Tyto systémy nejsou viibec
ovlivnény vlastnim starnutim

a pracuji nezdavisle na zménach
sily magnetického pole
snimace. Jak bezkontaktni,
htideli fizené systémy, tak
bezdotykové systémy bez
mechanického spojeni s hrideli,
umoznuji méfeni az do celych
360° nebo dokonce i pres
nékolik otacek. Vysoka rozliseni
s vynikajici dynamikou,

siroké mechanické tolerance

a rychld moznost splnéni
specidlnich zakaznickych feseni
jsou dal3imi presvédcivymi
vlastnostmi této technologie.

2. Hall

When current flows through

a Hall element, it supplies a
voltage perpendicular to the
current flow if a magnetic field
acts vertically on both. As this
voltage runs proportionally to
the magnetic field strength,

it is extremely simple to con-
duct a contact-free angular
measurement by attaching a
position magnet on a rotating
shaft.

In the recent past this technol-
ogy has made advances that
make this sensor ideal for exact
angular measurement. By com-
bining several sensor elements
and integrating the entire sig-
nal processing system in a few
components, complex systems
are possible in an extremely
small space.

The systems operate virtually
insensitive to ageing and inde-
pendently of field strength
fluctuations of the sensor
magnets. Both contact-free,
shaft-guided and contact-free
systems without a mechanical
shaft connection enable meas-
urement over up to a full 360°
or even over several rotations.
High resolutions with excellent
dynamics, broad mechanical
tolerances and fast feasibility of
special customer-specific solu-
tions are additional convincing
properties of this technology.



3. Magnetostrikce

Elasticka deformace
molekuldrni struktury
feromagnetickych materialQ
jako Zelezo, nikl, kobalt

a jejich slitiny se nazyva
magnetostrikci.
Mikromechanicka deformace
nastava v prdbéhu zmény
magnetizace. Magneticka
struktura feromagnetickych
materialQ je tvofena sumou
nespocetnych malych
elementéarnich magnetd.
Elementdrni magnety se
stejnou magnetickou orientaci
se shlukuji v ohranicenych
oblastech, nazyvanych
Weissovy domény.

Magneticka orientace
Weissovych domén je

Vv nezmagnetizovaném

stavu libovolna. Pokud

jsou vystaveny vnéjsimu
magnetickému poli, urcité
mnozstvi domén se spontdnné
sefadi ve sméru magnetismu.
Mnozstvi domén, které se
sefadi ve sméru magnetizace,
zavisi jak na sile vnéjsiho
magnetického pole, tak na
mechanickych vlastnostech
feromagnetického materidlu.
Zména magnetizace domén
zpUsobuje spontanni zménu
jejich mechanické formy a
vznik mechanickych vin.
Mechanicka vina je torzni
vinou, ktera plsobi v

misté nasyceni vnéjsiho
magnetického pole.

Torzni vina se ve
feromagnetickém materialu Sifi
rychlosti 2800 m/s.

Na této fyzikalni vlastnosti

je zaloZena cinnost
magnetostriktivnich snimac
drahy. Feromagneticky
materidl s vyraznymi
magnetostriktivnimi
vlastnostmi (vinovod) je
umistén v robustnim pouzdru
podél mérici drahy.

Vnéjsi magnetické pole
(snimac drahy) oznacuje
méfenou polohu. Spontanni
zména magnetizace je
vyvolana interakci vnéjsiho
magnetického pole a velmi
kratkych pulst proudu, ktery
tece pres vinovod.

Torzni vina se 3ifi vinovodem.
Doba mezi excitaci a pfijetim
torzni viny v pfevodniku vin se
pomoci elektroniky prevadi do
odpovidajici délky drahy.

Jezdec
Posilionsmarkies
Recaiver coil Waveguide ’ Torzni vina Datripsing
i Torzni vina Torsional wave i
Vysilaci civka Vinovaod Torsiongl wave Tlumeni
v \
H ﬁ l - — A r —)
Currenl impukse
= Proudovy Impuls
" N A
- v Signaly / signals : :
" Magneffeldvekioren
Magnatic field veclors

Magneticky vektor pole

3. Magnetostriction

The elastic deformation of the
molecular structure of ferro-
magnetic materials like iron,
nickel, cobalt and their alloys

is called magnetostriction.

The micromechanical defor-
mation takes place during a
change in the magnetisation.
The magnetic structure of
ferromagnetic materials con-
sists of the sum of countless
small elementary magnets.
The elementary magnets with
the same magnetic orientation
are grouped in limited areas
called Weiss domains. The mag-
netic orientation of the Weiss
domains is arbitrary in the
non-magnetised state. When
exposed to an external mag-
netic field, a certain number of
domains spontaneously orient
themselves in the direction of
the magnetism. The number of
domains that orient themselves
in the direction of magneti-
sation is dependent both on
the magnetic field strength of
the external field and on the
mechanical properties of the
ferromagnetic material. The
change in magnetisation of the
domains produces a spontane-
ous change in the mechanical
form, whereby a mechanical
wave results. The mechanical
wave is a torsion wave which
results at the location of the

excitation by the external mag-
netic field. The torsion wave is
propagated in the ferromag-
netic material at a speed of
2,800 m/s. This physical proper-
ty is the basis for magnetostric-
tive position transducers.

A ferromagnetic material with a
marked magnetostrictive prop-
erty (waveguide) is positioned
along the measuring path in a
rugged housing.

An external magnetic field
(position transducer) marks the
measuring position. The spon-
taneous change in magnetisa-
tion is triggered by the interac-
tion of the external magnetic
field and a very short current
pulse, which flows through the
waveguide. The torsion wave is
propagated in the waveguide.
The time between excitation
and the reception of the tor-
sion wave in a wave converter
is converted to the correspond-
ing position value in the elec-
tronics.
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4. NOVOPAD

Vzhledem k rostoucimu
mnozstvi pozadovanych
aplikaci, zejména v mimoradné
drsnych podminkach s vysokou
dynamikou méfeni a vysokym
stupném znecisténi, vznika
potieba bezdotykovych
snimact a snimacq, pracujicich
bezkontaktné.

Na bezdotykové snimace/
snimace Uhlu jsou kladeny
nasledujici pozadavky:

« Dlouha Zivotnost i pfi
vysokych rychlostech

a poctech méreni.

+ Dlouha Zivotnost v drsnych
podminkach jako napf.
vysoky stupen znecisténi a
mechanické namahani.

« Zabezpeceni standardizovanych
elektrickych vystupu.

+ Nizkd spotfeba energie
(typicky: <100 mA).
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Inovativni pfistup k plnéni
pozadavk( na bezdotykové
snimace znamenad pouziti
induktivniho zplsobu méfeni,
ktery byl vyvinut firmou
Sagentia Ltd. (UK) a ktery
nepotiebuje magnetické
materidly.

M4 také tu vyhodu, ze
zpracovani signalu se provadi
na zakladé méfeni faze a ne
na zakladé amplitudy, ktera
obvykle vyzaduje slozita
schémata méreni
(usmérnovace, kvalitni a drahé
operacni zesilovace).

Jak to funguje:

Na desce jsou umistény sinus
a cosinus smyc¢ky vodicu (sin
(x), cos (x) — pfenosova smycka)
po celé délce méreni (x). Obé
smycky jsou napéjeny fazové
posunutym (90 °) stfidavym
proudem u. sin (wt), u. cos
(wt). Tim jsou vyvolavana
magnetickd pole kolmé na
desku, jejichz intenzita H (wt)
se rovnéz odrazi jakozto sinus
nebo cosinus po celé délce
méfeni (x). Timto zpUsobem
vznika signdl, jehoz fazovy
posun vici pfenosovému
signélu je pfimo umérny draze
(x).

Pro funkci sbérného ¢lanku
dvou pfijimanych signalt se
vyuziva jezdce, pracujiciho
jako rezonan¢ni obvod.
Jezdec ,plave” nad deskou.
Jeho rezonan¢ni frekvence
je prizpUsobena frekvenci
dvou vstupnich signald. Je
jimi stimulovéna (TX) a na
oplétku posila své magnetické
pole zpét na desku (RX).
Obdélnikova civka, integrovana
do desky, pfijima signal a
predava ho snimaci.

Tento signal se zde srovnava
s jednim ze dvou vysilanych
signal. Vysledna fazova
informace se prostiednictvim
elektroniky pfeménuje na
linedrni analogovy napétovy
signal s informaci o draze po
celé délce méreni.



4. NOVOPAD

Due to the growing fields of
application especially in
ex-tremely harsh environments
with highly dynamic measuring
movements and high pollu-
tion levels the need arises for
touchless and non-contacting
sensors. The requirements for

a non-contacting transducer

/ angle sensor are as follows
specified:

- Long life even at high speeds
and frequencies.

« Long service life in harsh envi-
ronments such as high degree
of contamination and mechan-
ical stress

« Provides a standardized elec-
trical interface.

+ Low power consumption (typ-
ical: <100 mA).

An innovative approach for
fulfilling the requirements of
non-contact sensors represents
an inductive measuring princi-
ple which has been developed
by the Sagentia Ltd. (UK) and
does not require magnetic
materials. It also offers the
advantage that the signal pro-
cessing is based on a phase
measurement and not on a
measurement of amplitude,
which usually requires com-
plicated measurement circuits
(rectifiers, high-quality, expen-
sive operational amplifier).

How it works:

On a circuit board is located

a sine and a cosine conductor
loop (sin (x), cos (x) - transmit-
ting loop) over the entire mea-
suring length x.

They are each supplied with a
time phase-shifted (90°) alter-
nating voltage (u . sin (wt),

u . cos (wt)). Thereby magnetic
fields are arising perpendicu-
lar to the circuit board, which
strength H (wt) are also sine or
cosine pronounced over the
measuring length x.

The result is a signal whose
phase shift based on the trans-
mitter signal is directly propor-
tional to the path x.

As summation element of the
two transmitted signals is used
a position marker, which is
designed as a resonant circuit.
This ,floats” above the printed
circuit board. Its resonance
frequency is adapted to the
frequency of the two input
signals. It is stimulated by
them (TX) and in turn sends

its magnetic field to the circuit
board back (RX). The rectan-
gular receiving coil, which is
integrated in the printed circuit
board, receives this signal and
passes it to the transmitter. The
received signal is compared
here with one of the two trans-
mission signals. The resulting
phase information is processed
over the electronics to a linear
analog voltage signal as path
information over the measu-
ring length.
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1. Synchronni sériovy vystup
(ssh

Synchronni sériovy vystup

je digitalnim vystupem pro
absolutni polohu a pro
rotacni méfici systémy.
Umoznuje absolutni digitalni
pfenos polohové a thlové
informace bez pretizeni
sbérnice. Vzhledem k tomu

je obzvlasté vhodnym pro
aplikace vyzadujici robustnost
a spolehlivost signalu

v primyslovém prostredi.

Pfenos signalu je synchronni

s fidici jednotkou a jeden bit
pozi¢ni hodnoty, uréeny

k vystupu, se prendsi s kazdym
¢asovym pulsem. Signaly cas/
data se prenaseji oddélené pres
vystup RS 422. Datovy format
je budto binarni nebo Gray kéd
s polohovym rozlisenim

24 nebo 25 bitd. Pro zvyseni
bezpecnosti dat mlize byt

k datovému formatu (,SSI26")
pfidan i paritni bit.

Mozné hodinové frekvence
jsou v rozsahu od 60 kHz do 2
MHz, rychlost aktualizace az do
16 kHz. Maximalné dosazitelna
hodinové frekvence zavisi na
délce kabelu a pouzitych
blocich ovladace. To ¢ini

SSI vystup spolehlivym,
dynamickym a levnym.
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1. Synchronous Serial
Interface (SSI)

The synchronous serial
interface is a digital interface
for absolute position and
rotary measuring systems. It
enables position and angular
information to be transmitted
digitally, absolutely and
without bus overhead. As a
result, it is especially well-
suited for applications in which
reliability and signal robustness
are required in an industrial
environment.

Transmission is synchronous
to the request of the
controller, and one bit of the
position value to be output

is transferred with each clock
pulse. The clock/data signals
are transferred differentially
via an RS 422 interface. Data
formats are binary or Gray-
encoded with a 24 or 25-bit
position resolution. A parity
bit for increased data security
can also be attached to the
data format (,SSI126"). Possible
clocking frequencies are in
the range from 60 kHz to 2
MHz, and update rates of up
to 16 kHz can be achieved. The
maximum achievable clocking
frequency is dependent on the
cable length and the driver
blocks used.

This makes the SSl interface
reliable, dynamic and
inexpensive.

2. CANopen vystup

CANopen je mezinarodné
standardizovany protokol
sbérnice, zalozeny na
sedmivrstvém 1SO/OSI
referen¢nim modelu.

Protokol vyvinula CIA (CAN-
in-Automation User and
Manufacturer Association)

a jako evropsky standard

EN 50325-4 plati od roku 2002.
CANopen vyuziva vrstvu 1

a 2 standardu CAN. PGvodné
byl vyvinut pro pouziti

v technologii pfevodovych
skiini automobild

(ISO 11898-2).

Systém sbérnice umoziuje,
aby kazdy pftistroj vysilal zpravy
jednotlivé (Multimaster rezim).
Zpravy jsou pfijimany viemi
pfistroji na sbérnici (broadcast
komunikace). Kazdy pfistroj na
sbérnici pak rozhoduje o tom,
jestli se zpravy zpracovavaji ¢i
nezpracovavaji na zékladé jeho
mistni informace.

Siroka paleta moznosti
stanoveni parametrd piistroja
na sbérnici i zplsobu
zjistovani chyb davaji protokolu
CANopen skvélé vlastnosti.
Pokud jde o snimace drahy,
vsechny odpovidajici udaje
fidici jednotky vy3si urovné
mohou byt lehce importovény
za pomoci elektronickych
katalogovych listl (slozky EDS).
Diky ptitomnosti takovych
zafizeni jako vackové spinace,
spina¢e mezni hodnoty,
zafizeni pro rychly pfenos dat
atd., ziskava se zde skutecna
namérena hodnota pro
pfipojené komponenty.
CANopen je vhodny jako
vystup jak pro dynamické
aplikace, tak pro komplexni
ridici sité.

2. CANopen Interface
CANopen is an internationally
standardized bus protocol
based on the seven-layer SO/
OSl reference model. It was
developed by the CIA (CAN-in-
Automation user and manufac-
turer association) and has been
standardized as the European
standard EN 50325-4 since the
end of 2002.

CANopen uses layer 1 and 2

of the CAN standard originally
developed for use in cars

(ISO 11898-2) as a trans-mis-
sion technology.

The bus system enables each
device to send messages (mul-
timaster capability). Messages
on the bus are received by each
bus device (broadcast commu-
nication). Each bus device then
decides whether or not these
messages are processed based
on its local intelligence.

A broad range of methods

for setting the parameters

of bus devices and for error
detection and treatment equip
the CANopen protocol with
outstanding properties. With
reference to position sensors,
all relevant device data of the
higher-level controller can eas-
ily be imported via electronic
data sheets (eds files). Thanks
to the availability of features
like cam switches, limit value
switches, speed data etc., a true
measured value for connected
components is provided here.

CANopen is suitable for use as
an interface in both dynamic
applications and in complex
control networks.



3. Inkrementalni kvadraturni
vystup

Kvadraturni vystup byl
plvodné vyvinut pro
inkrementalni méfici systémy.
Méreny materidl je preveden
na sklenénou tabulku nebo
sklenény prouzek a pak se
skenuje optickym systémem.
Generuji se 2 signaly - pulsy A
a B s kladnym nebo zapornym
posunem faze o 90° v zavislosti
na sméru pohybu. Mnozstvi
pulsti A a B predstavuje
zmérenou vzdalenost a Sitka
pulst A/B je proto zavisla na
rychlosti pohybu.

Kromé toho optické systémy
maji obvykle referen¢ni drahu,
kterd vysle signdl pouze
jedenkrat pro celou délku
mérené vzdalenosti a to proto,
aby se vztahoval

k inkrementalné zjisténé draze.
To je nezbytné pro odvozeni
absolutni pozice z pulst A/B,
které nésleduji.

Nejsou nutné zadné referencni
posuny pro absolutni méfenou
polohu a pro snimace uhlu
jako je tomu napt.

u magnetostriktivnich méficich
systém.

Magnetostriktivni poloha
méficiho systému

s kvadraturnim vystupem
prendsi na vyzadani spravné
mnozstvi pulst A/B v souladu
se soucasnou absolutni
polohou.

3. Incremental Quadrature
Interface

The quadrature interface was
originally developed for incre-
mental measuring systems.
Here the material measure

is applied to a glass pane or
strip. This is then scanned with
optical systems. Two signals
are generated, i.e.an Aand aB
pulse with a positive or nega-
tive phase offset of 90° respec-
tively, depending on the direc-
tion of movement. The number
of A or B pulses is a measure of
the distance covered, and the
pulse width of the A/B pulses
is therefore dependent on the
speed of movement.

In addition, optical systems
usually have a reference track,
which only outputs a signal
once along the entire meas-
uring distance in order to
reference the incrementally
determined position. This is
necessary to derive an absolute
position from the A/B pulses
which follow.

No reference traverse is nec-
essary for absolute-measuring
position and rotary sensors as,
for example, is the case with
magnetostrictive position
measuring systems.

A magnetostrictive position
measuring system with a quad-
rature interface transfers the
correct number of A/B pulses
in accordance with the current
absolute position on request.

4. DyMoS vystup

Podobné jako vystup SSI, také
vystup DyMoS je zalozen na
standardu RS422.

S rliznymi dopliky kombinuje
jednoduchost synchronniho
sériového pfenosu s pfenosem
dat a diagnostickou funkci
vystupll ze sbérnice. Datovy
format je 48 bitd, ktery je
rozdélen takto:

Prvni tfi bity tvofi systémova
data, pak nasleduje

40 datovych bitt a 5 CRC bit(.

40 datovych bitd mize byt
zformatovano budto jako
draha, nebo jako rychlost (pro
snimace drahy) a také jako
udaje o poloze (se 2 snimaci
dréhy) s rozlisenim 20 bitd
kazdy. Systémova data je
mozZno vyuzit pro monitoring
stavu méficiho snimace a bity
CRC pro monitoring pfenosu.

Jako doplnék k udajim

o poloze je mozné ziskat

po povelu,Power On*
prostfednictvim vystupu
DyMoS také informace

o snimaci (model a sériové
¢islo), v dasledku ¢ehoz mUize
byt mé¥ici snimac jednoznacné

pfifazen k pozadované aplikaci.

Jako u vystupu SSl je i zde
maximalni pfenosova rychlost
16 kHz

4. DyMosS Interface

Like the SSl interface, the
DyMoS interface is based on
the RS422 standard. With vari-
ous additions, it combines the
simplicity of synchronous serial
transmission with the data
transmission and diagnostic
functions of bus interfaces.
Here the data format is 48-bit,
which is divided up as follows:
the first three bits are system
data, followed by 40 data bits
and 5 CRC bits.

The 40 data bits can be format-
ted both as position and speed
(for a position transducer) and
as two position data (with 2
position transducers) with a
resolution of

20 bits each. The system data
can be used to monitor the
state of the measuring sensor
and the CRC bits for monitor-
ing transmission.

In addition to the position
data, information on the sensor
(model and serial number) is
output via the DyMoS interface
following ,Power On” so that
the measuring sensor can be
clearly assigned in the applica-
tion. As with the SSl interface,
the maximum transfer rate is
16 kHz.
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5. Ethernet (VARAN)

V ethernetovém standardu
IEEE 802.3 konflikty dat
zpUsobuji nepravidelna
zdrzeni v jejich pfenosu. Aby
se se docililo prace v redlném
Case, priimyslové ethernetové
protokoly zahrnuji specialni
preventivni opatieni pro
zabranéni kolizim dat.

U, hard real-time” musi

doba prenosu signalu presné
dodrzovat stanoveny ¢asovy
ramec. Jinak vyvold chybny
signal. U ,soft real-time” jsou
v rdmci stanoveného rozsahu
mozné urcité odchylky.

Zatim co pro aplikace v ,soft
realtime” vyhovi ¢asy cykl(l az
do nékolika stovek milisekund,
napf. pro monitoring teploty,
digitalni kontrolu systéma
nebo pro aplikace ,Motion
Control” jsou ¢asto vyzadovany
doby cykld pod jednu
milisekundu.

Pfi vybéru spravného druhu
sbérnice pro strojni
automatizaci hraje
spolehlivost (kromé rychlosti),
stézejni roli. Na zakladé
svétové uznavané
ethernetové technologie je
mozné poskytovat v ,hard
real-time” nejnizsi ¢asy cykld
a maximalni bezpecnost dat.
Dalezitou charakteristikou
modernich systému sbérnic
je také jejich robustnost

a mala chybovost v drsném
primyslovém prostiedi.
Jakozto sbérnicovy systém
redlného Casu splnuje
sbérnice VARAN vsechny
uvedené pozadavky a nabizi
jesté mnohem vice.
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VARAN Manager” fidi
veskerou pamétovou

oblast sbérnice, kterd mize
podporovat az 65280 klient(.
Kazdému klientovi

je pfidélen prostor linearni
adresy o velikosti 65536 bytl
a to ve startovaci fazi. Vymeéna
informaci je v zésadé zalozena
na dvou operacich:

»Zapiste nésledujici data

do adresy x” a,Ctéte
nasledujici mnozstvi byt
pocinaje adresou x".

Kazdy prenos dat je
iniciovan a centralné fizen
vylu¢né VARAN Managerem.
Vsechny specifické ukoly

v protokolu VARAN Managera
jsou zpracovavany v FPGA,
coz snizuje narok na kontrolu
CPU. Manager sestava

z nékolika oblasti s rliznou
urovni priorit:

P¥imy pfistup (DA),
Asynchronni (ASYN),
Isochronni (I1SO).

Design sbérnice VARAN je
zamérné jednoduchy,
pficemz cela sada pokynt
je redukovana na nékolik
poveld.

. Cteni paméti:

Cte data ze zakaznické paméti.

Tato instrukce obsahuje
startovaci adresu a pocet byt
k precteni.

- Zapis do paméti:

Zapisuje data do paméti
klienta sbérnice. Tento povel
obsahuje startovaci adresu

a data, ktera maji byt zapsana.
Klient zasila potvrzeni.

Tyto dva povely mohou byt
zkombinovény do jedné
instrukce ,Memory Read/
Write”, kterd dale snizuje
moznost pretizeni sbérnice.

« Globalni zépis:

Vsichni klienti na sbérnici
jsou osloveni soucasné.
Tato instrukce se vyuziva
k synchronizaci vech
klientl na sbérnici

a k provédéni globalniho
resetu.

- Externi bali¢ek Zadost/
Odpovéd:

Iniciuje pfenos externich
datovych balicka (TCP/IP,
bezpecnostni nebo jiné
protokoly) prostfednictvim
systému sbérnice VARAN.



5. Ethernet (VARAN)

In the Ethernet standard IEEE
802.3 data collisions cause irre-
gular delays in data transfer. In
order to achieve real-time per-
formance, Industrial Ethernet
protocols employ special pre-
ventive measures to avoid such
collisions. For hard real-time,
signal transmission times must
stick exactly to a given time
frame, or else they will trigger a
failure signal. For soft real-time,
some deviation within a limited
span of time is tolerable. While
cycle times of up to several
hundred milliseconds may be
good enough for soft real-time
applications, e.g. for tempera-
ture monitoring, digital control
systems or Motion Control
applications often require cycle
times below one millisecond.

When selecting the right bus
system for machine automa-
tion, reliability plays a central
role in addition to the speed.
Based on globally proven
Ethernet technology, the hard
real-time at the lowest cycle
times and maximum data secu-
rity is provided.

Robust, error-tolerant perfor-
mance in raw industrial env-
ironments is also an important
performance characteristic
of a modern bus system. As a
real-time Ethernet bus system,
the VARAN bus meets these
requirements and offers much
more.

The VARAN manager admini-
strates the entire bus memory
area, which can support up

to 65,280 clients. Each client

is assigned its own linear
ad-dress space of 65,536 bytes
during the start-up phase. in
principle, the information
exchange is based on two ope-
rations:

“Write the following data to
address x” and “Read the
following number of bytes star-
ting from address x".

Each data transfer is initiated
and centrally managed by the
VARAN manager exclusively.
All protocol-specific tasks of
the VARAN manager are pro-
cessed in the FPGA, which
reduces the load on the control
CPU. The manager consists of
several areas with various prio-
rity levels:

Direct Access (DA),
Asynchronous (ASYN),
Isochronous (ISO).

The VARAN Bus design is inten-
tionally simple, whereby the
entire instruction set is reduced
to a few commands.

« Memory Read:

Reads data from the memory
of a client. This instruction con-
tains the start address and

the number of bytes to be read.

« Memory Write:

Writes data to the memory of a
bus client. The write command
contains the start address and
the data to be written. The cli-
ent sends a confirmation.

These two instructions can be
combined into one Memory
Read/Write instruction,
whereby the overhead is
reduced further.

+ Global Write:

All bus clients are addressed
simul taneously. This instructi-
on is used to synchronize all
bus clients and to perform a
global reset.

- Foreign Package Request/
Response:

Initiates the transportation of
foreign data packets (TCP/IP,
safety or other protocols)
through the VARAN bus
system.
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Funkéni bezpeénost

V prosinci 2009 vstoupila

v platnost nova Smérnice
Evropského parlamentu

¢. 2006/42/EC, upravujici
vyrobu stroj(, a spolu s ni

i fada novych pravnich norem,
které maji m. j. zajistit i tzv.
Lfunkéni bezpecnost” stroju

a systém.

Cilem je minimalizace
nebezpeci ohrozeni lidi,
zivotniho prostredi

a investi¢nich celkd. Toho se
ma docilit systematickym
vyhledavanim a eliminaci chyb
a predevsim pak systémem
jejich kontroly. VSechny
pfistroje a zafizeni, ktera
mohou zpuUsobit smrt nebo
poranéni osob, katastrofické
$kody na zivotnim prostredi
¢i zni¢eni napf. vyrobnich
systém, musi byt pro pfipad
chyby klasifikovany jako
,bezpecnostné-relevantni”.
Prislusné bezpecnostni
standardy musi byt proto
aplikovany uz pfi jejich
designu, navrhu, vyvoji, vyrobé
i nasledné vlastni ¢innosti.

Dnes nachazime
bezpecnostné-relevantni
systémy v mnohych odvétvich
primyslu, kterym Novotechnik
dodava své sofistikované

a inovativni produkty.

V primyslovém sektoru je to
napf. automatizace vyrobnich
systémd, Zeleznice, mobilni
zafizeni jako jsou
vysokozdvizné voziky,
stavebni a zemédélské stroje,
zdravotnickd technika

a samoziejmé oblast
automobilového priimyslu.
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novo
safety

Narodni a mezindrodni
bezpecnostni standardy
specifikuji pozadavky

na implementaci funkéni
bezpecnosti strojl a jejich
komponent( a definuji
,soucasny stav technologie”
Uplatrfiovani téchto
bezpecnostnich standardi
je pravné zavazné pro vyrobce
systémd, stroju a jejich
komponent.

Novotechnik je za¢lenil do
jiz existujiciho systému fizeni
kvality i do fizeni funkéni
bezpecnosti.

- [EC 61508: V3eobecnd
norma funkéni bezpecnosti.

+1SO 13849: Bezpecnost
stroju a dill kontrolnich
systém

- Uroven vykonu PL a...PLd

+ [EC 62061: Funk¢ni

bezpecnost elektrickych,

elektronickych

a programovatelnych

elektronickych kontrolnich

systému

-» Bezpecnostni Uroven
Integrity SIL 1...SIL 3

+1SO 26262: Bezpecnost

vozidel do 3.5 t

—» Uroven automobilni
bezpecnostni integrity
ASILA ...ASILD

a dalsi specifické normy

pro jina odvétvi pramyslu

jako napt. zdravotnické
technologie, zemédélské stroje
atd.

Nas zakaznik provadi vlastni
odhad rizika pro svij cely
systém a urcuje bezpecnostni
pozadavky na jednotlivé
komponenty, tedy v nasem
pfipadé na snimace dréhy

a uhlu.

To zajisti vybérem vhodnych
produktt ¢i uzivatelsky
pfizplsobenych snimacu

a definuje také systémovou
architekturu. Pokud Vam
muzeme pomoci nasimi
zkusenostmi v implementaci
funk¢ni bezpecnosti snimaca,
prosim nevahejte se s ndmi
spojit.

Jestlize jsou pIné definovany
jak bezpecnostni pozadavky,
tak systémova architektura
snimacu, provedeme
komplexni vyhodnoceni
osvédcenymi metodami jako
napt. FMEDA. Spolu s nasim
vyrobkem tedy v pfilozeném
bezpecnostnim certifikatu
obdrzite i vSechny zakladni
udaje pro funkéni bezpecnost.



Functional Safety

In December 2009 the new
Machine Directive 2006/42/EC
of the European Parliaments
went into force, and with it

a number of new legal ordi-
nances with which, among
other things, the so-called
+Functional Safety” of devices
and systems is to be ensured.

The goal is the minimization of
the risk of endangering human
beings, the environment and
investment goods. This is to be
demonstrably achieved with
systematic error avoidance,
error detection, and in par-
ticular also error control. All
devices and systems, which can
result in the death or injury of
human beings, in catastrophic
damage to the environment or
in destruction, for example of
production systems, in the case
of an error must be classified as
,safety-relevant” The applica-
ble safety standards must then
be applied during their design,
development, manufacture and
operation.

Today we find safety-relevant
systems in many industries
supplied by Novotechnik with
its sophisticated, innovative
products. In the industrial
sector this is the case, for
example, in the automation of
production systems, for railway
applications, in mobile driven
machines such as forklift trucks
or construction and agricultural
machines, in medical techno-
logy and of course to a high
degree in the field of automoti-
ve applications.

National and international
safety standards specify the
requirements for the imple-
mentation of the functional
safety of applications and the
components used and define
the ,current state of technolo-
gy”. The application of these
safety standards is legally
required for manufacturers of
systems, machines and their
components.

Novotechnik has been imple-
mented in the already existing
quality management system a
management system of functi-
onal safety.

- IEC 61508: Generic norm
Functional Safety

« ISO 13849: Safety of machi-

nery - Safety-related parts of

control systems

-»Performance Level
PLa...PLd

+ [EC 62061: Functional safety
of safety-related electrical,
electronic and programmable
electronic control systems
—-»Safety integrity level

SILT ... SIL3

+ 1SO 26262: safety of cars up

to3.5t

-»Automotive safety integrity
level ASILA ... ASILD

and further specific norms for
other industries such as medi-
cal technology, agricultural
machinery, etc.

Our customer performs a risk
assessment of its overall system
and determines the specific
security requirements for the
components, that means in our
case for linear or rotary sensors.

Either by the selection of
suitable products or customi-
zed sensors by defining the
system-architecture: If we can
support you with our expertise
in the implementation of func-
tional safety for your applica-
tions please do not hesitate to
contact us

If the security requirements
and the system architecture
of the sensor is fully defined,
we conduct a complete safety
assessment with eTyclished
methods for example such

as FMEDA. Together with the
product you will receive from
Novotechnik all key figures for
functional safety within the
proof of safety.
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