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PRODUCT INFORMATION
HAL 15xy
First ISO 26262 Compliant Low-Power Hall Switch
The HAL 15xy  family consists of different 
Hall switches containing a temperature-
compensated Hall plate with active offset 
compensation and comparator, available 
optionally with open-drain or current output.

As global Hall switch supplier with long-term 
experience since 1993, 1.5 billion shipped 
automotive switches and leading expertise 
in high-quality Hall-effect sensor solutions, 
TDK-Micronas expands its switch portfolio 
with the new HAL 15xy family. 

All CMOS wafer processing is done in 
TDK-Micronas’ facilities in Freiburg 
(Germany) to ensure best quality control 
and highest flexibility.

As improved successor of the well-known 
HAL 5xy family, the HAL 15xy is available 
as 3-wire version with short-circuit pro-
tected open-drain output and 2-wire version 
with current output. HAL 15xy is available in 
the smallest SOT23 as well as TO92UA 
package and provides lowest power con-
sumption, fast response times, and special 
safety features like a unique power-on self-
test for greater customer benefit at an 
excellent price-performance ratio.

With different switching-point versions, the 
HAL 15xy switch family serves a broad vari-
ety of automotive and industrial applications 
under harsh temperature conditions.

HAL 15xy fulfills the latest quality and 
functional safety standards as AEC-Q100 
qualified and ISO 26262 ASIL ready device, 
enabling our customers to target even the 
most safety-critical applications.

Features

◆ Sampling and output refresh time of 2 s

◆ 3-wire version with a short-circuit pro-
tected open-drain output 

◆ 2-wire version with current output 

◆ Low current consumption of typ. 1.6 mA

◆ Wide supply voltage operation from 
2.7 V to 24 V

◆ Overvoltage protection capability
up to 40 V

◆ Available in the small SOT23 and 
TO92UA package

◆ High HBM ESD performance
of up to 8 kV

◆ Reverse-voltage protection at supply pin

◆ Operating with static and dynamic mag-
netic fields up to 12 kHz with low output 
jitter. Customized versions are possible 
up to 93 kHz.

◆ AEC-Q100 qualification

◆ ASIL A ready device (SPFM 60%)

◆ Additional diagnostic features e.g.:

– Power on self-test (signal path test 
and wire-break detection)

– Monitoring of internal bias and
current levels

– Overtemperature protection 
– Output current limitation
– Defined fail safe state

◆ Wide junction temperature range from 
40 °C to 170 °C, specially designed for 
operation in harsh environments 

◆ High robustness of magnetic character-
istics against mechanical stress

◆ Broad portfolio of temperature-compen-
sated constant switching points
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Major Applications

Our new switch family HAL 15xy is the 
optimal system solution for key applications 
such as:

◆ Position detection e.g. for seat belt and 
gear shift

◆ Index counting e.g. for window lift

◆ Brushless DC motor commutation e.g. 
for pumps and fans
All information and data contained in this product inform
ered as an offer for conclusion of a contract, nor shall 
development sample availability and delivery are exclusiv
this publication, TDK-Micronas GmbH does not assume
third parties which may result from its use.

TDK-Micronas GmbH Hans-Bunte-S
Tel. +49-
Available Types and Behavior

Version Type Switching
Behavior

Switching Points (typ.)

BON [mT] BOFF [mT]

Temp. 
Coefficient

[ppm/K]

2-Wire
ISUPlow
[mA]

Pre-
decessor

3-wire HAL1501 bipolar 0.4 –0.4 0 – HAL501

HAL1502 latching 2.5 –2.5 –1000 – HAL502

HAL1503 unipolar 5.5 3.7 –1000 – HAL506

HAL1504 latching 7.6 –7.6 –1200 – HAL503

HAL1505 latching 13.5 –13.5 –1200 – HAL505

HAL1506 unipolar 18.9 17.3 –1200 – HAL508

HAL1507 unipolar   28.2 23.9 –300 – HAL509

HAL1508 unipolar   –5.5 –3.7 –1000 – HAL549

HAL1509 unipolar inverted 3.7 5.5 –1000 – HAL516

HAL1510 unipolar 12 7 –1200 – HAL504

2-wire HAL1561 latching 4 –4 0 5 to 7 HAL575

HAL1562 latching 12 –12 0 5 to 7 HAL579

HAL1563 unipolar inverted 7.6 9.4 0 5 to 7 HAL584

HAL1564 unipolar inverted 4.1 6 –1000 2 to 5 HAL566

HAL1565 unipolar 6 4.1 –1000 2 to 5 HAL556

HAL1566 unipolar 9.4 7.6 0 5 to 7 HAL574
System Architecture

HAL 15xy sensors are monolithic integrated 
circuits which switch in response to mag-
netic fields. If a magnetic field with flux lines 
perpendicular to the sensitive area is 
applied to the sensor, the biased Hall plate 
forces a Hall voltage proportional to this 
field. The Hall voltage is compared with the 
actual threshold level in the comparator. If 
the magnetic field exceeds the threshold 
levels, the output stage (open drain output 
for 3-wire devices or current source for 
2-wire devices) is switched to the appropri-
ate state.

The built-in hysteresis eliminates oscillation 
and provides switching behavior of the out-
put without toggling. Magnetic offset caused 
by mechanical stress is compensated by 
using the “switching offset compensation 
technique”.

The device is able to withstand a maximum 
supply voltage of 24 V for unlimited time 
and features overvoltage capability up to 
40 V load dump.
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Fig. 1: Block diagram of the HAL 15xy
ation are without any commitment, are not to be consid-
they be construed as to create any liability. Product or 
ely subject to our respective order confirmation form. By 

 responsibility for patent infringements or other rights of 
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No part of this publication may be reproduced, photo-
copied, stored on a retrieval system, or transmitted 
without the express written consent of 
TDK-Micronas GmbH.

Edition Nov. 8, 2018; Order No. PI000148_005EN

http://www.micronas.com


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


