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Technical Training
LF System Overview
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100 kHz 1 MHz 10 MHz 100 MHz 1 GHz 10 GHz

LF MF HF VHF UHF

►The Radio Spectrum

Low Frequency

134 kHz

TIRIS
UHF 

850~960 MHz

High Frequency
13.56 MHz

Long wavelength (λ = 2.2 Km)
Ability to read through materials
Unaffected by water
Well defined magnetic field 
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ANTENNA

READER

TRANSPONDER

DOWNLINK
Amplitude Shift Keyed (ASK)

►System Components

UPLINK
Frequency Shift Keyed (FSK)
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TAG
ANTENNA

READER
ANTENNA

►Energy Transfer

This can be compared to the way a transformer works but 
using air in place of a ferrite core

LF Readers use the magnetic component (H-field) of the 
electromagnetic wave to transfer energy from the Reader’s 
antenna to the tag’s antenna.

The Reader’s antenna induces a voltage in the Tag’s 
antenna 



5
J.A.G  November 2007

►A competitive FDX AM System

POWER CODE

CONTROL

RX/ DECODE

TX

RX

READER TRANSPONDER
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►32 mm Glass Transponder (RI-TRP-RB2B)

ANTENNA WINDINGS

FERRITE CORE

TUNING CAPACITOR

CHIP 
(Blob Top)

CHARGE CAPACITOR



7
J.A.G  November 2007

►Texas Instruments’ HDX FM System

CODE

CONTROL

RX/ DECODE

READER TRANSPONDER

POWER

TX/ CONTROL

Charge 
Capacitor

TX

RX
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►Charge-Only Read
R/O, R/W and MPT

CHARGE READTRANSMITTER
ON

OFF

50 ms 20 ms

70 ms
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►Transponder Charge-Read Timing

7V max

50 ms 20 ms 20 ms

Charge-Burst       Resp Sync
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►Uplink Modulation - FSK

NRZ (Level)

RF High Bit

NRZ (level)

RF Low Bit 134.2 kHz

123.2 kHz

Frequency Shift Keyed (FSK)
NRZ Encoded
♦ 2 Frequencies 

–123.2 kHz
–134.2 kHz

Good noise immunity
‘Signal Capture’ effect

119 μs

130 μs
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Reading distance is related to tag’s antenna size
♦ The bigger the antenna, the greater the range.
♦ The tag has to have a 6 dB stronger signal than the 

background noise to be detected.
Writing performance is ½ to ¾ of the reading distance.
Orientation makes a difference:

► LF Transponder Reading Performance



12
J.A.G  November 2007

►Read Cycle
Frequencies: 123.2/134.2 kHz
Modulation:      FM (FSK)
Coded: NRZ
Bandwidth:       25 kHz
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►RANGE
TIRIS achieves a longer range because
♦ The powering phase is independent of the read phase.  It is not having 

to operate in the presence of a strong carrier signal, nor is the weak tag 
response masked by noisy sidebands

♦ Increasing the power increases the range.  There is no increase in noise
♦ The receiver is optimised - there is no compromise with powering
♦ FM is used for the tag response:

» The narrow receiver bandwidth gives good noise rejection
» Distance derating is approximately 12 cm per 10 dB noise increase
» Reduced separation of tags is possible < 5 cm

►SPEED
The transmission burst is software controlled allowing shorter 
charge times for high speed applications 
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►Passing Data to a Tag
To pass data to the tag, the 134.2 kHz carrier signal is 
pulse width modulated.

1.7 0.3

Low Bit
Transmitter On

Transmitter Off

1 1

High Bit
Transmitter On

Transmitter Off

1-bit (2 μs)

The ratio of On to Off times tells the tag if it is a high or low 
bit that is being passed.
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►General Read
(R/O, R/W, MPT, MUSA)

CHARGETRANSMITTER
ON

OFF

50 ms

WRITE
ADDR

16 ms

READ

20 ms

86 ms

The transmitter is turned on 100% for 50 ms charge period.
The transmitter is then modulated to instruct the tag which 
operation to perform (Read a page or Lock a page)
When the Transmission is complete, the tag responds with 
the requested data or an acknowledgement.
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►Writing Data to Tags

The transmitter is on 100% for the 50 ms charge period.

ON

OFF

TX CHARGE

50 16

MODULATED DATA

160 32

CSUM

20

293

The transmitter is then modulated to instruct the tag that it is
a Write operation and to pass it the data.
If the tag is an MPT or MUSA the checksum is validated to 
ensure the data arrived correctly.
Finally the transmitter is turned on again for 15 ms, for full 
power during the EEPROM programming operation 

15

PRG



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


