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Linear GaAs Hall Sensors

Applications

® Position sensors

e Distance measurement

® Contactless potentiometers

e Current sensors

e Control of brushless DC motors

Features

e Excellent linearity

e Wide temperature range

e SMT technology

e Ultra-flat package for small air gaps (SOH)

Gallium arsenide as a semiconductor base material
proves excellent accuracy and temperature stability for a
wide range of applications.

Siemens Semiconductor group has a long experience in
using GaAs as material for Hall sensors. Therefore we can
offer a perfected program of different packages and chip
technologies - from low-cost standard SMD to state-of-the-
art devices with unique performance characteristics.

Package
[°C]

Operating temperature

Wide operating temperatures, outstanding linearity and
the absence of aging effects make these parts most re-
commendable for automotive and industrial applications.

Linearity B=0...05T

Open-circuit

KSY 13 SOT-143 (SMT) -40/+150
KSY 14 SOH (Ultraflat) —-40/+175
KSY 44 SOH (Ultraflat) -40/+175
KSY 16 MW-6 (SMT) —-40/+150
KSY 46 MW-6 (SMT) -40/+150
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[FL] sensitivity

— 190 ... 290 V/AT
=+02% 190 ... 260 V/AT
=+02% 150 ... 230 V/AT
=+02% 190 ... 260 V/AT
=+02% 150 ... 230 V/AT

SOT 143




Magneto Resistors
Indium Antimonide Material

Applications Features

* Encoders ¢ High sensitivity

* Rotational sensors ¢ High resolution

® Longitudinal measurement ® Wide temperature range

® Robotics e Optimised for gear-wheel sensing
¢ Linear position sensing

InSb-Magneto Resistors are mainly used for gear-wheel Double-differential systems like FP 410 produce two
sensing. Provided with a suitable biasing magnet, output sinewave signals, which also allows to determine direc-
signals with a peak-to-peak voltage up to 2V can be tion of movements with one device. Highest resolution
generated without amplification. This extremely high can be achieved with FP 420 L90 and FP 425 L 90, as
sensitivity in addition with operating temperatures up to the lay-out of the semiconductor has specifically been
175 °C makes InSh-devices first choice for most de- designed for gear-wheel modules 0.3 or 0.5 resp. The
manding applications. substrate of these two devices is Silicon - also supporting

accuracy by avoiding undesired magnetic influences of
the carrier material.

Package Biasing magnet Operating temperature
included [°C]
FP210 D/L* Plastic Yes -40/+140 Differential system
FP212 D/L* Plastic Yes -40/+140 Differential system
FP 410 L 4x80FM TAB No -40/+175 Double differential
FP412 D/L* TAB No -40/+175 Differential system
FP420 L90B TAB No -40/+175 Double differential
FP425 L 90 TAB No -40/+175 Double differential

* D- and L-material possible: Different doping of semiconductor material results in different sensitivity and temperature dependence

FP 4xx (TAB)
FP 210 (Plastic) FP 212 (Plastic) Magneto Resistors
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Application Notes
Linear Hall Elements and Magneto Resistors

The basic effect is change of resistance (MRs) or output
voltage (Hall elements, depending on the influence of
magnetic fields. With suitable set-up these effects can
ideally be used for:

Vout
A

® Position sensors
e Current sensors
® Angle encoders
e Rotational sensors
and many other applications
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Applying magnetic semiconductor sensors provides ¢Small|distance measurement

some major advantages for many applications:

® Contactless operation
* No wear and tear A
® No degradation effects measurable
with InSb-MRs and GaAs Hall devices
e Operating temperatures from
-40°C to 175°C possible
® |nsensitive to dirt

Hall sensor
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Vout

A ¢ Current sensors

Current flow

These characteristics make our parts first choice
especially for automotive and industrial applications.

-
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1 tooth period

For more information please refer to one of our sales
offices or directly to:

Siemens AG
Bereich Halbleiter
®¢Angle encoders N MR HL OCD MFH
D-93009 Regensburg
Germany
Fax: +49/941 202-37 86
E-mail: Michael.Kutzner@hl.Siemens.de

In Germany the detailed databook “Magnetic Sensors”
can be ordered at:

Siemens AG

ID-LZF-Semiconductor Book Shop

Postfach 2352

D-90713 Fiirth-Bislohe

Tel: (0911) 654-42 24

Fax:(09 11) 654-42 38
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Please direct your international requests to your nearest
Gearwheel Siemens Semiconductor department or one of our

distributors.
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Giant-Magneto-Resistive Devices
(GMR)

®
R CERVEVTETI ST
Applications Features
* Position sensor for magnetised targets e Output signal insensitive to airgap deviations
- Angle encoder ¢ Big airgaps possible (up to 25 mm!)
- Rotation ¢ High sensitivity at low magnetic fields
- Joysticks

- Potentiometers
- Small distance measurement

These brand-new devices are based on the magneto-

resistive effects of metallic multi layers. The resistance
effect has been improved by factor 3 to 5, compared to Operating temperature —-40/150°C max
conventional MR-devices (Permalloy).

Preliminary data GMR

Supply current 5 mA max
The_qhip tech_nology has especially been developed for Magnetic field" 15 kA/m max
position sensing of magnetised targets. Well-known
disadvantages of all kinds of magnetic sensors like Basic resistance Ro > 700 Q

Hall elements and conventional MRs have always been
the limitation in airgaps and high dependency of the
output signal on mechanical alignment tolerances. By Hror = 5... 10 KA/m > 4%

“.““S“?g the uniq_ue f_eatures_ of the GMR, many applica- TC of magnetoresitive effect -0.27...0.23 %/K
tions in automotive, industrial and consumer industry can

be realised much easier and cheaper than in the past. larger fields may reduce the MR-effect irreversibly!

GMR's are available in either MW-6 package (SMT) or
SOH (ultra-flat).

Magnetoresistive effect

Operating Modes

GMR Sensor
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Polewheel

I
@ Rotating
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Global PartnerChip for Systems on Silicon
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Siemens AG Osterreich
Erdberger Lande 26

1031 Wien

= (1) 1707-35611

Fax (1) 1707-55973
Email: elisabeth.schwarz@
siemens.at

Siemens Ltd., Head Office
544 Church Street

Richmond (Melbourne), Vic. 3121

@ (03) 420711

Fax (03) 4207309

Email:
mark.walsh@siemens.com.au

Siemens Electronic Components
Benelux

Charleroisesteenweg 116/
Chaussée de Charleroi 116

1060 Brussel/Bruxelles

= (2) 5362348

Fax (2) 5362857

Email: ronald.hoeijenbos@p1.zom1.
siemens.scn.400net.nl

Siemens Ltda.
Semiconductores

Avenida Mutinga, 3800-Pirituba
05110-901 Sao Paulo, SP

@ (55) 11 836 2547

Fax (55) 11 836 2728

Email:
rknobloch@siemens.br.scn.de

Siemens Electric Ltd.

Electronic Components Division
1180 Courtney Park Drive
Mississauga, Ontario L5T 1P2
= (416) 905-819-8000

Fax (416) 9 05-819-57 44

Y

Siemens Schweiz AG
Bauelemente

FreilagerstralBe 28

8047 Zirich

@ (01) 495-3111

Fax (01) 495-5065

Email: alois.bachmann@zrh1.
siemens-albis.scn.arcom.ch

Internet-address:

@

Siemens AG
Vélklinger Str. 2
40219 Diisseldorf
@ (0211) 399-2930
Fax (0211) 399-14 81

Siemens AG
Werner-von-Siemens-Platz 1
30876 Laatzen (Hannover)
@ (0511) 877-2222

Fax (0511) 877-1520

Siemens AG

Halbleiter Distribution
Richard-Strauss-StralRe 76
81679 Miinchen

= (089) 92 21-4086

Fax (089) 9221-2071

Siemens AG
Von-der-Tann-StraBe 30
90439 Niirnberg

= (0911) 654-7699

Fax (0911) 654-76 58

Siemens AG
Weissacher StraBe 11
70499 Stuttgart

@ (0711) 137-3314
Fax (0711) 137-24 48

Siemens A/S

Borupvang 3

2750 Ballerup

= 44774477

Fax 44774017

Email: bjarne.jensen@div2.
cphl.siemens.scn.400net.dk

G

Siemens S.A.

Dpto. Componentes

Ronda de Europa, 5

28760 Tres Cantos-Madrid
= (1) 5148000

Fax (1) 5147015

Email: bbeaven@siemens.es

Siemens S.A.

39/47, Bd. Ornano

93527 Saint-Denis CEDEX 2
= (1) 49223100

Fax (1) 49223970

Siemens plc

Siemens House

Oldbury

Bracknell

Berkshire RG12 8FZ

e (0344) 396000

Fax (0344) 3966 32

Email:
semis@plcbrk.siemens.co.uk

Siemens AE

Paradissou & Artemidos
P.0.B. 61011

15110 Amaroussio/Athen
@ (01) 686411

Fax (01) 6864299
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Siemens Components Ltd
23/F., Tai Yau Building

181 Johnston Road, Wanchai
Hong Kong

@ (852) 28320500

Fax (852) 282784 21

Siemens S.p.A.
Semiconductor Sales
Via dei Valtorta, 48
20127 Milano

= (02) 6676-1

Fax (02) 6676-4395

Siemens Ltd.

Head Office

134-A, Dr.Annie Besant Road,
Worli

P.0O.B. 6597

Bombay 400018

@ (022) 4938786

Fax (022) 49402 40

Siemens Ltd.

Electronic Components Division
8 Raglan Road

Dublin 4

= (01) 6684727

Fax (01) 68 46 33

Email: BTait@dub2.siemens.net

D)

Siemens Components K.K.
Takanawa Park Tower 12F & 17F
Higashi-Gotanda 3-20-14
Shinagawa-ku

Tokyo 141-0022

= (81) 3-5449-64

Fax (81) 3-5449-6401

http://www.siemens.de/Semiconductor (/address/address.htm)
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Siemens A/S

@stre Aker vei 90
Postboks 10, Veitvet
0518 Oslo 5

@ (02) 633000

Fax (02) 633805

Siemens Electronic Components
Benelux

Postbus 16068

2500 BB Den Haag

= (70) 3332429

Fax (70) 3332815

Siemens S.A.

Estrada Nacional 117, Km 2,6
Alfragide

2700 Amadora

@ (01) 41700M

Fax (01) 4172870

Siemens Sp. z.0.0.
ul. Zupnicza 11
03-821 Warszawa
= (022) 670-91-52
Fax (022) 670-91-59

Siemens Components Ltd.
Room 1101-1102, L.T. Square
No. 500 Chengdu Road
North Shanghai 200003

= (86) 21-6361 2618/19
Fax (02) 21-6361 1167

Siemens Components Ltd.
Room 2106, Building A
Vantone New World Plaza

No. 2 Fu Cheng Men Wai Da Jie
Beijing 100037

= (86) 10-6857 9006/07

Fax (02) 10-6857 9008

Tai Engineering Co., Ltd.

6th Fl., Central Building

108, Chung Shan North Road,
Sec. 2

P.O. Box 68-1882

Taipei 10449

= (02) 523-7990

Fax (02) 2523-7990

Siemens Ltd.

Asia Tower Bldg, 10th floor

726 Yeoksam-dong, Kangnam-ku
CPO Box 3001

Seoul 135-080

= (822) 52777 40

Fax (822) 5277779

Siemens AG

ul. Dubininskaya, 98A
113093 Moskva

= (095) 237-6476, -6911
Fax (095) 237-6614

>

Siemens Components
Osterdgatan 1

Box 46

164 93 Kista

@ (08) 7033500

Fax (08) 7033501

€

Siemens Oy
P.0.B. 60

02601 Espoo

@ (0) 51051

Fax (0) 51052398

Siemens Components Pte. Ltd.
168 Kallang Way

Singapore 349253

@ (65) 7417418

Fax (65) 8400291

SIMKO Ticaret ve Sanayi A.S.
Meclisi Mebusan Cad. No. 125
P.K.1001, 80007 Karakdy
80040 Findikli

@ (01) 2510900

Fax (01) 2524134

Siemens Microelectronics Inc.
10950 North Tantau Avenue
Cupertino, CA 95014

@ (408) 777-4500

Fax (408) 777-4977

Siemens Ltd.
Components Division
P.O.B. 3438

Halfway House 1685
= (11) 652-2000,-2700
Fax (11) 652-2042
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