¢ SENSITEC

v MAGNETORESISTIVE SENSORS

SmCo Pole Ring

The pole rings are based on a stainless steel carrier which is sputtered
with a hard magnetic SmCo layer.

The rings in the product family are available in different outer diameters.
The gradation of the outer diameters results mainly from the dependence
of the pole length, as well as the number of poles and the measuring dis-
tance of the sensor. Different inner diameters are also available for the
rings.

The SmCo coating has a very high coercivity, which makes the rings ro-
bust against remagnetization in stray fields. The remanence of the rings
was optimized by the coating process in such a way that high resulting
field strengths are achieved even with a low coating thickness.

The pole rings MIBA POLE WHEELS® were developed in a joint project
between MIBA and Sensitec.

Other geometries (diameter or height) of the ring carriers and magnetiza-
tion patterns on request.

Product Overview

Article name Do D, H Number Pole length
[mm] | [mm] | [mm] | of poles [mm]
MWI0052SAC-UU 32.0 20 H7 10 52 2
MWI0072SAC-UU 441 35 H7 10 72 2
MWIO030SAE-UU Y 441 35 H7 10 30 5
MWI0094SAC-UU 57.4 45 H7 10 94 2
MWIO038SAE-UU " 574 | 45H7 10 38 5
MWI0128SAC-UU 78.5 62 H7 10 128 2

Additional products with different geometry and magnetization pattern on request

1 ask for availability

Quick Overview

Parameter Value Unit
CosSm, Coy,Sm, -
1.4305/ 1.4057 -

Coating material

Carrier material specification

Density 8.0 kg/dm?
Brinell hardness <215 HB
Youngs modulus 200 GPa
Tensile strength R, 500-700 N/mm?2
Yield strength Ry, > 200 N/mm?2
Minimum field strength 10 mT

Temperature range -40 ... +320 °C
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Features

= Wide temperature range from
—40°C up to +320°C

= Long term stability against oils
(e.g. cutting oil)

= Fullly metal ring with SmCo
layer for magnetic tracks

Advantages

= |deally suited for harsh environ-
ments

= No corrosion

= No damage at high rotational
speed up to 100.000 rpm

Applications

= Off-axis encoder

= Incremental encoders

= High frequency spindles
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MAGNETORESISTIVE SENSORS

{ SENSITEC

SmCo Pole Ring

Performance Data

Tamp = +25°C, Da = 44 mm, MWI0072SAC-UU, 2 mm Pole length, measured with AL796 FixPitch sensor; all sensor parameter

are optimized (e.g. offset and amplitude correction).

Symbol | Parameter Conditions min. typ. max. Unit
Ryy Unidirectional Repeatability - 0.004 0.013 deg
R Bidirectional Repeatability - 0.007 0.015 deg
B Hysteresis - 0.003 0.008 deg
A Absolute Accuracy - 0.1 0.12 deg

Tamb = +25°C, Da = 57 mm, MWI0094SAC-UU, 2 mm Pole length, measured with AL796 FixPitch sensor; all sensor parame-

ter are optimized (e.g. offset and amplitude correction).

Symbol | Parameter Conditions

min. typ.

max.

Unit

Ryy Unidirectional Repeatability

- 0.004

0.008

deg

Bidirectional Repeatability

- 0.005

0.010

deg

Hysteresis

- 0.0008

0.004

deg

> W

Absolute Accuracy

- 0.1

0.12

deg
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Fig. 1: Typical error curve MWI0052SAC-UU (32 mm outer diameter, 2 mm pole length)

801 384

POy 34pD j60

0,06
0,05
0,04
0,03
0,02
0,01
0,00

-0,01 0 20 4@ /60 B0 oD M120 ALFD

Angularerror [deg]

-0,02
-0,03
-0,04
-0,05
-0,06

L@ 18Q ROp| (2P0 240 260 V2§Q

Angle [deg]

Fig. 2: Typical error curve MWI0072SAC-UU (44 mm outer diameter, 2 mm pole length)
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Performance Data
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Fig. 3: Typical error curve MWIO094SAC-UU (57 mm outer diameter, 2 mm pole length)

Typical Application

Fig. 4: Typical application; sensor-pole ring arrangement
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Dimensions <
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MWI0052SAC-UU Value Unit

Outer diameter 32+ 0.1 mm

Inner Diameter 20H7 mm ///

Height 10+ 0.1 mm //

Magnetization type ROnI - /

Pole length 2 mm /

Number of poles 52 -
Flux density (typical) Tbd. mT %

Tracks 1 -

Track width 10 mm
Magnetic working distance 0,28 mm
Track 1 . .
Nominal magnetic
Pole IPO|G de0|€ Nominal track position track width
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Fig. 5: Dimension of the MWI0052SAC-UU
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MWI0072SAC-UU Value Unit
Outer diameter 44.1 £ 01 mm
Inner Diameter 35H7 mm
Height 10+ 0.1 mm
Magnetization type ROnI -
Pole length 2 mm
Number of poles 72 -
Flux density (typical) Tbd. mT
Tracks 1 -
Track width 10 mm
Magnetic working distance 0.60 mm
Track 1
Pole Pole 1 Nominal magnetic
Pole . track width
Pole length I?-CG_ dtlfec- Nominal track position rackwi
(i) on 1on (orthogonal) 5
o o _——-—I
1 5
2 5 5 S )
© Pole index
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Fig. 6: Dimension of the MWI0O072SAC-UU

SmCo_polering.DSE.00 Preliminary Data Sheet Subject to technical changes

© Sensitec Page 5 of 12 April 29t 2024



(', SENSITEC SmCo Pole Ring

MAGNETORESISTIVE SENSORS -
11
L
L
n
=
(@]
MWIO0030SAE-UU Value Unit
Outer diameter 441 + 0.1 mm
Inner Diameter 35H7 mm
Height 10+ 0.1 mm
Magnetization type ROnI -
Pole length 5 mm
Number of poles 30 -
Flux density (typical) 12 (@distance 0.75 mm) mT
Tracks 1 -
Track width 10 mm
Magnetic working distance 1.48 mm
Track 1 : :
Fol Pole Pole Nominal frack position 10 tNrg(r:nlgrﬁldrfnhognehc
Pole Ier?g?h loca- | direc- forthogonal 5
(i) tion tion —
1 12 0
2 12 12 S o
© Pole index
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29 12 336 N 5 o
0| 12 [ s B £o
52
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Fig. 7: Dimension of the MWIO030SAE-UU
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MWI0094SAC-UU Value Unit
Outer diameter 57.4 + 0.1 mm
Inner Diameter 45H7 mm
Height 10+ 0.1 mm
Magnetization type ROnI -
Pole length 2 mm
Number of poles 94 -
Flux density (typical) 13 (@distance 0.75 mm) mT
Tracks 1 -
Track width 10 mm
Magnetic working distance 0.96 mm
Track 1 Nominal frack position 10 Nominal magnetic
Pole Pole Pole (orthogonail) track width
Pol loca- | direc- 5
0 1/eneth | Fon | tion ]
1 (3829787 O N
2 | 3.829787 |3.829787 S .
3 |3829787 | 7.6595714| N 2 B
[
S &
fe)) o0
Q9 o
93 [3.829787 [352.340404 E o) Pole Index
94 [3.829787[356.170191] S 85 SMP =1
o)
28
R
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Fig. 8: Dimension of the MWI0094SAC-UU
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MWIO0038SAE-UU Value Unit

Outer diameter 57.4 +0.1 mm //

Inner Diameter 45H7 mm ’

Height 10 £ 0.1 mm X 4

Magnetization type ROnI - '

Pole length 5 mm ‘

Number of poles 38 -

Flux density (typical) Tbd. mT ‘

Tracks 1 - /

Track width 10 mm /

Magnetic working distance 1.21 mm

Track 1 Nominal frack position 10 Nominal magnetic
Pole |P0|e dP-O|e (orthogonal s track widt
Pol oca- irec- [CE—
a)e length tion tion ‘T

1 |9.473684 0 N
2 [ 9473684 [9.473684] S . 3
3 | 9.473684 |18.947368 N E E
g)m Pole Index
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37 | 9.473684 (341.052624 35
38 | 9.473684 (350.526308 S gé

z o
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A
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Fig. 9: Dimension of the MWIO038SAE-UU
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MWI0128SAC-UU Value Unit
Outer diameter 78.5 + 0.1 mm
Inner Diameter 62H7 mm
Height 10+ 0.1 mm
Magnetization type ROnI -
Pole length 2 mm
Number of poles 128 -
Flux density (typical) Tbd. mT
Tracks 1 -
Track width 10 mm
Magnetic working distance 1,24 mm
Track 1 Nominal frack position 10 Nominal magnetic
Pole IPole dF?oIe (orthogonal) 5 track width
Pole ocCda- rec-
(i) length tion tion
1 28125 0 N
2 | 28125 | 2.8125 S 2
c —
3 28125 5.625 N gg bt Pole Index
to SMP j=1
127 | 2.8125 | 354375 N g% —
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Fig. 10: Dimension of the MWI0128SAC-UU
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Additional Information on Ordering Code

MWI0052SAC - UU
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-40°C ... +320°C Operating temperature range

Product specific

SmCo
Standard

2.0 mm
5.0 mm

Number of Poles

Pole Wheel with Incremental Track
Pole Wheel with Incremental and Reference Track
Pole Wheel with Incremental and Code Track

SmCo_polering.DSE.00 Preliminary Data Sheet Subject to technical changes
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General Information

Product Status

Article Status

MWI0052SAC-UU The product is under development.
MWI0072SAC-UU The product is under development.
MWIO030SAE-UU The product is under development.
MWI0094SAC-UU The product is under development.
MWIO038SAE-UU The product is under development.
MWI0128SAC-UU The product is under development.

The status of the product may have changed since this data sheet was published. The
latest information is available on the internet at www.sensitec.com.

Note

Disclaimer

Sensitec GmbH reserves the right to make changes, without notice, in the products, including software, de-
scribed or contained herein in order to improve design and/or performance. Information in this document is be-
lieved to be accurate and reliable. However, Sensitec GmbH does not give any representations or warranties,
expressed or implied, as to the accuracy or completeness of such information and shall have no liability for the
consequences of use of such information. Sensitec GmbH takes no responsibility for the content in this docu-
ment if provided by an information source outside of Sensitec products. In no event shall Sensitec GmbH be
liable for any indirect, incidental, punitive, special or consequential damages (including but not limited to lost
profits, lost savings, business interruption, costs related to the removal or replacement of any products or re-
work charges) irrespective the legal base the claims are based on, including but not limited to tort (including neg-
ligence), warranty, breach of contract, equity or any other legal theory. Notwithstanding any damages that cus-
tomer might incur for any reason whatsoever, Sensitec product aggregate and cumulative liability towards cus-
tomer for the products described herein shall be limited in accordance with the General Terms and Conditions of
Sale of Sensitec GmbH. Nothing in this document may be interpreted or construed as an offer to sell products
that is open for acceptance or the grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights. Unless otherwise agreed upon in an individual agreement Sensi-
tec products sold are subject to the General Terms and Conditions of Sales as published at www.sensitec.com.
The use and/or application of our products in a military end use is explicitly prohibited. In the event of infringe-
ments, we reserve the right to take legal action, including but not limited to the assertion of claims for damages
and/or the immediate termination of the business relationship.

SmCo_polering.DSE.00 Preliminary Data Sheet Subject to technical changes
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MAGNETORESISTIVE SENSORS

", SENSITEC SmCo Pole Ring

General Information

Application Information

Applications that are described herein for any of these products are for illustrative purposes
only.Sensitec GmbH makes no representation or warranty — whether expressed or implied — that such applica-
tions will be suitable for the specified use without further testing or modification. Customers are responsible for
the design and operation of their applications and products using Sensitec products, and Sensitec GmbH ac-
cepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the Sensitec product is suitable and fit for the
customer’s applications and products planned, as well as for the planned application and use of customer’s
third  party customer(s). Customers  should provide  appropriate  design and  operating
safeguards to minimize the risks associated with their applications and products. Sensitec GmbH does not ac-
cept any liability related to any default, damage, costs or problem which is based on any
weakness or default in the customer’s applications or products, or the application or use by customer’s third
party customer(s). Customer is responsible for doing all necessary testing for the customer’s
applications and products using Sensitec products in order to avoid a default of the applications and the prod-
ucts or of the application or use by customer’s third party customer(s). Sensitec does not
accept any liability in this respect.

Life Critical Applications

These products are not qualified for use in life support appliances, aeronautical applications or devices or sys-
tems where malfunction of these products can reasonably be expected to result in personal
injury.

Copyright © by Sensitec GmbH, Germany

All rights reserved. No part of this document may be copied or reproduced in any form or by any means without
the prior written agreement of the copyright owner. The information in this document is subject to change with-
out notice. Please observe that typical values cannot be guaranteed. Sensitec GmbH does not assume any lia-
bility for any consequence of its use.

Changelist
Version ' Description of the Change Date
SmCo_polering.DSE.00 | Original (pp. 1-12) 04/2024

Sensitec GmbH

Schanzenfeldstr. 2 e 35578 Wetzlar ¢ Germany

Tel +49 (0) 6441 5291-0 » Fax +49 (0) 6441 5291-117
sensitec@sensitec.com ® www.sensitec.com
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