
Reduced Passive Intermodulation (PIM) 

MICROWAVE MATERIALS 

Arlon’s reduced Passive Intermodulation (PIM) 
laminates are a series of woven fiberglass 
reinforced Teflon (PTFE) composite materials 
designed for use as printed circuit laminates. 
They have been engineered to reduce the 
contribution of the base laminate to Passive 
Intermodulation loss and distortion in finished 
microwave constructions, for example, 
antennas and filters.  
This reduction is the result of optimizing the 
interface between the copper and laminate, 
specifically controlling copper surface 
morphology and treatment, as well as the 
laminate construction and processing. The 
result is a series of materials that demonstrate 
reductions in PIM of up to 20dB in both 
microstrip testing and finished antennas vs. 
standard laminates. Typical values achieved 
with Arlon reduced PIM laminates are -155dB 
or better, when tested as described below. 
PIM Performance Test:  The following test was 
conducted to determine the performance of 
Arlon’s reduced PIM laminates: Microstrip test 
vehicles (12 inch 50 ohm line) and finished 
antennas were tested using a Summitek 
Passive Intermodulation Distortion Analyzer. The 
power level used was two tones with each 
carrier at 20 watts (+43dBm). The 3rd Order 
Intermodulation Product was measured in dBc 
(dB below the carrier peak). The testing was 
performed at 1.90 Ghz. Please note that many 
factors in both microstrip and antenna  
testing have a significant impact on PIM results, 
particularly the print and etch quality of the 
pcb as well as all elements of the workmanship 
in the assembly of the microstrip test vehicle or 
finished antenna. This testing sought to hold 
these variables constant to isolate the effect of 
the laminate on intermodulation values. 
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Arlon Microwave Materials…Challenge Us 

Features: 
• Designed to Reduce PIM Distortion 
• Optimized Copper/Laminate Interface 

Benefits: 
• Greatly reduces the production of new, 

unwanted signal frequency compo-
nents 

• Improved Receiver Performance 
• Measured PIM values < -155 dBc 

Typical Applications: 
• A single site with two or more base sta-

tion transceivers 
• High Transmitter signals levels 
• High Receiver sensitivity 
• Transmitters and receivers sharing a 

common antenna 



Material Availability: 
Arlon’s reduced PIM laminates are currently available as follows: 

Typical Properties: PIM Laminates 
Property  Test Method  Condition  AD PIM  

250 
AD PIM  

300 
AD PIM  

320 
AD PIM  

350 
DiClad 

880-PIM 

Dielectric Constant   IPC TM-650 2.5.5.5 C23/50 2.5 3.0 3.2 3.5 2.17, 

Dissipation Factor IPC TM-650 2.5.5.5 C23/50 0.0018 0.003 0.003 0.003 0.0009 

Thermal Coefficient of Er   
(ppm/°C) 

IPC TM-650 2.5.5.5 -10°C to + 140°C -110 -110 -110 -110 -160 

Peel Strength 1/2 ounce  
lbs per inch 

IPC TM-650 2.4.8 n/a 15 15 15 15 12 

Peel Strength 1 ounce  
lbs per inch 

IPC TM-650 2.4.8 n/a 17 17 17 17 12 

Volume Resistivity (MΩ-cm) IPC TM-650 C96/35/90 1.2 x 109 1.2 x 109 1.2 x 109 1.2 x 109 1.4 x 109 

Surface Resistivity (MΩ) IPC TM-650 C96/35/90 4.5 x 107 4.5 x 107 4.5 x 107 4.5 x 107 2.9 x 106 

Arc Resistance ASTM D-495 D48/50 >180 >180 >180 >180 >180 

Tensile Modulus (kpsi) ASTM D-638 A, 23°C 706, 517 706, 517 706, 517 706, 517 267, 202 

Tensile Strength (kpsi) ASTM D-882 A, 23°C 20.9, 
17.3 

20.9, 
17.3 

20.9, 
17.3 

20.9, 
17.3 

8.1, 7.5 

Compressive Modulus ASTM D-695 A, 23°C 365 365 365 365 237 

Flexural Modulus (kpsi) ASTM D-790 A, 23°C 540 540 540 540 357 

Dielectric Strength (kV) ASTM D-149 D48/50 >45 >45 >45 >45 >45 

Density (g/cm3) IPC TM-650 2.6.2.2 E1/105 + D24/23 2.40 2.40 2.40 2.40 2.23 

Coefficient of Thermal 
Expansion (ppm/°C) 
X Axis 
Y Axis 
Z Axis 

  
0°C to 100°C 

 
 
12 
15 
95 

 
 
12 
15 
95 

 
 
12 
15 
95 

 
 
12 
15 
95 

 
 
25 
34 
252 

Thermal Conductivity ASTM E-1225 100°C 0.235 0.235 0.235 0.235 0.261 

Flammability UL 94 C48/23/50, E24/125 94V-0 94V-0 94V-0 94V-0 94V-0 

Water Absorption (%) IPC TM-650 2.6.2.2 IPC TM-650 2.6.2.2 0.07 0.07 0.07 0.07 0.02 

Results listed above are typical properties; they are not to be used as specification limits. The above information creates no  
expressed or implied warranties. The properties of Arlon laminates may vary, depending on the design and application. 

PRODUCT Dk (@ 10 GHz) Df (@ 10 GHz) 

DiClad 880-PIM 2.17, 2.20 0.0009 

AD250-PIM 2.5 0.0018 

Thickness 

0.031”/0.062” 

0.031”/0.062” 

AD300-PIM 3.0 0.003 0.031”/0.062” 
AD320-PIM 3.2 0.003             0.062” 

AD350-PIM 3.5 0.003 0.030 



MATERIALS FOR ELECTRONICS 

Or visit us on the web at:  
www.arlon-med.com  

For samples, technical assistance, customer 
service or for more information, please con-
tact Arlon Materials for Electronics Division at 
the following locations: 

NORTH AMERICA: 
Arlon LLC 
Electronic Substrates 
9433 Hyssop Drive 
Rancho Cucamonga, CA   91730 
Tel:   (909) 987-9533 
Fax: (909) 987-8541 
 
Arlon LLC 
Microwave Materials 
1100 Governor Lea Road 
Bear, DE   19701 
Tel:   (800) 635-9333 
Outside U.S. & Canada: (302) 834-2100 
Fax: (302) 834-2574 
 
EUROPE: 
Arlon LLC 
44 Wilby Avenue 
Little Lever 
Bolton, Lancaster   BL31QE 
United Kingdom 
Tel: (44) 120-457-6068 
Fax: (44) 120-479-6463 

SOUTHERN CHINA: 
Arlon LLC 
Room 805, Unit 3, Bldg 4 
Liyuan, Xincun Holiday Road 
Huaqiao Cheng, Shenzhen   518053 
China 
Tel/Fax:    (86) 755-269-066-12 
 
 
NORTHERN CHINA: 
Arlon LLC 
Room 11/401, No. 8 
Hong Gu Road 
Shanghai, China   200336 
Tel/Fax:     (86) 21-6209-0202 
  

2005 Rev A 

 CONTACT INFORMATION: 

  
 

    © 2008, 2009 Arlon LLC 



<<
  /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 /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /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




