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What do we do?

Silicon Austria Labs (SAL) is an industry-
oriented research center with a focus on the

development of efficient, sustainable and

trustworthy technologies in the field of electronics

& Sofware based systems (ESBS).
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MAGNETIC POSITION SYSTEMS
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= In a magnetic position system, a permanent magnet
moves relative to a magnetic sensor. From the
modulation of the sensor output the mechanical motion
can be inferred.

= Such systems are commonly used for position, angle,
speed, and motion sensing in automotive, industrial, and
consumer applications.

= The main advantages are precise, cost-efficient, robust,
contactless position sensing and reliable operation in
harsh environments.

= Today there is a steadily increasing demand for
magnetic position systems. In 2023 > 1/3rd of the worlds
magnetic sensors would go to position sensing (YOLE).

Leiterplatte

Magnetischer Magnet
Positionssensor  (Schlitten)

Linearbewegung

Schlitten mit Magnet S, <<

S

Spindel
Aufschaubzapfen

Image: Linear Position detection in a rear-axle steering system , © ZF Friedrichshafen AG

Motorachse
AMR Sensor

unter
Schutzschicht

Image: Angular position detection in an E-motor, © Sensitec GmbH

Sensormodul
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= Magnets used in magnetic position systems are commonly
referred to as Magnetic Measurement Scales.

= They range from simple dipole magnets to multipole and
patterned magnetic structures.

= Materials are selected according to field strength, size,
temperature stability, cost, corrosion resistance, and
manufacturability. Common materials include NdFeB, SmCo,
ferrite, AINiCo, and bonded rare-earth magnet materials.

= Manufacturing methods include sintering, polymer bonding,
injection molding, additive manufacturing, and thick-film
deposition.

= System integration is achieved by adhesive bonding, o
H H B . . . . F ! | [ o
mechanical mounting, overmolding, or direct integration into a : JUHL jﬂa-qj'j
carrier. sonnnae

i o i o i i o

Image: Various types of magnetic scales
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= Geometry of the scale body: Shape, dimension

_ _ _ Strayfield
= Polarization pattern: Direction, magnitude, and spatial

distribution of the magnetization within the scale.

= Magnetic field pattern: Resulting spatial distribution of the
magnetic field in the relevant measurement region.

= Intended use: Measurement task, orientation in system,

system requirements. Geometry

Polarization and magnetic field can be complex
patterns — but still patterns that yearn for classification
and description

Mafverkorperung

C

Sensor

Mafverkorperung Sensor

Image: Magnetic scales © Sensitec GmbH
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= Along the value chain there are multiple actors that need to communicate with each other.

Raw Material Magnet Magnetic Scale Sensor & IC Machine and Equipment
Supplier Manufacturer Manufacturer | |Manufacturer Manufacturer

e 0 @ L.

Raw M Hipati Measurement a—— Final T
Materials ABNEHZAtion ug ¢ Calibration y Inspection i

= Everyone describes magnetic scales differently
= No common terminology
= No standardization of representation
= No common quality criteria

= This lack of standardization creates significant potential for
errors and misunderstandings, resulting in unnecessary costs,
quality issues, and delays.
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= Consortium consisting of 20 members from 13
companies (12 of them INNOMAG members)

= Consortium chaired by Dr. Rolf Slatter

= All stages of the value chain represented:
= Magnet manufacturers
= Sensor manufacturers .
= Encoder manufacturers

O

; ) ) Raw Measurement Final
- ResearCh InStItUtlonS Materials Magnetization & Calibration LY Inspection
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DIN SPEC 91411
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... lessons learned from living DIN-SPEC 91411

Practical use has revealed the need for revision of several
definitions.

Revisions through DIN are costly and administratively demanding.
Updating figures is particularly time-consuming.

Access from DIN is restricted by a paywall.

New Approach

Apply revisions and establish the terminology in the form of a flexible
open-access guideline.

Gather feedback from both within and beyond the community. Refine
and extend the terminology continuously as a living document.

Standardize when sufficiently mature. Formal standardization
remains essential but should be the final step.
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V1.0 -09/2026

Table of Content
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W Bewertny 4. Structure of Magnetic Scales
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‘ I )N )N )0( M( A(G ‘ 6. Fundamentals of Measurement
7. Classification of Magnetic Scales
Version 1.0 8. Sensors
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Self- and Physics-Consistent Terminology Brnaa
Streufeld
= Separation of structural quantities /*mdpo ' /F\
(polarization, poles) and field-quantities . 'w
= Physically accurate and practically relevant < I ‘Qolarisaﬁon
introduction of poles UPO{ \/
Polarisation P—
= Distinguishing between physics and ‘ ED

structural models —Bonaz

Jy \
R
Normalkomponente
o

/‘\ Polarisation Normalkomp.
* VEKTORFELD SKALARFELD
EXAW
EXAM MXAKT
¢ » ABSTRAKTION (Magnetfech ABSTRAKTION
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) ? V4 NAHERUNG QUALIE
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Struktur
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Standardization of Graphical Representation

= Distinguish between representation of the Magnetfeld B,
Polarization, the Poles or the Strayfield in
finite height.

= The proposed method enables you to focus on
what you want to communicate.

Amplitudengrenze

Projektion
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Detailed Description of Structural Properties

= Terminology for the description of the magnetic structure Zones, Poles and Tracks

= Summary tables with terminology and respective symbols

Begriff Symbol Beschreibung

Zonenanzahl Ny Gesamtzahl der nummerierten Zonen

Zonenlinge gg) Ausdehnung der Zone j in p-Richtung

Zonenbreite w?) Ausdehnung der Zone j in o-Richtung

Zonentiefe dg) Ausdehnung der Zone j in n-Richtung

Zonenspalt ?g) 2::::1:;?;5 mtie; ;;lecl;l nZ“c:;e J folgenden, keiner Zone zugeordneten
Zonenlage sz ZPZ:i:;r;( :;a:d ig;;]:::;cf;?; r;:x:;;mkts des Begrenzungsboxkérpers der
Begriff Symbol Beschreibung

Pol hl Np G zahl der ierten Pole

Pollinge g‘(;’) Ausdehnung des Pals j in p-Richtung

Polbreite w;..'] Ausdehnung des Pols j in o-Richtung

Pollage =0 Position des geometrischen Mittelpunkts der Begrenzungsbox des Pols j;

T

Koordinaten i:q,(,J ) und a,? )

(3)
Spur 3 w (2,3)
Leerspur 2 P Ty wrr P )

(1)
Spur 2 T

Leerspur 1

I T \
Egﬁ) eg,@ Zg,s) Efpl’ﬁ)
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Detailed Stray Field Profile Analysis __ Abstandsprofi
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= Terminology for description of stray field profiles

-

= Enable future quality measures
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Magneto-Mechanical Reference and Measurement

Standardizing commonly used connection between the measured stray field and the magnetic scale body - laying a
common foundation for measurements and referencing.

The IGL provides a framework for describing magnetic scales and referencing measurements, but it does not prescribe a
rigid set of rules or require this formalism to be applied in every case.

Mitte des Nutzbereichs s8R . =

—_—
-_—
-
-
—_—
>

Markierung

Nutzbereichsmitte Projektion des Nutzbereichs

Markierung Nullstelle
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System for Classification: Consistent classification in five
layers applicable to most common scales

Michael Ortner — Magnetic Scales for Linear and Angular Position Measurement Systems — MagSense2026 18



INNOMAG GUIDELINE (IGL)

The IGL v1.0 is as of now freely available as download from the
INNOMAG webpage.
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