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Introduction 
Non-Isolated POL dc-dc converters are switching buck 
regulators which require careful layout considerations 
when designing on to a printed wiring board (PWB). 
Many applications using these non-isolated dc-dc 
converters utilize high-density multi-layer circuit boards, 
and proper component placement and power/control 
routing is critical for trouble-free operation of the power 
modules. This application note provides generic 
guidelines for laying out the Austin Lynx and TLynx 
series of non-isolated dc-dc modules. Please consult 
Lineage Power Technical Representatives for guidelines 
in more specialized applications. 

General Guidelines 

Location of the Module 
Dc-dc converters, because of their switching action, are 
a source of rapidly varying electrical and magnetic fields. 
The EMI spectrum from these modules can range from 
the switching frequency (typically around 300 kHz for the 
Austin Lynx series modules) to harmonics in the MHz 
range. To minimize effects on other components on the 
PWB, location of the dc-dc converter module should be 
carefully considered. Proper input and output filtering can 
reduce the noise levels at the terminals of the modules. 
Suggested layout of the traces used to connect the 
modules and locations of external components are 
provided later in this application note. These, along with 
good analog design layout practices are sufficient to 
achieve proper performance when using these modules.  
 
Minimizing Loop Area 
The input current of a buck converter is discontinuous, 
and while both the Austin Lynx and Tlynx series of 
modules have input filter capacitors incorporated in the 
module, the current into the module does have a 
significant ripple component, which leads to a voltage 
ripple being superimposed on the input source. This high 
frequency ripple voltage and current could be a potential 
source of noise. To avoid noise coupling, it is 
recommended that the loop area for both power and 
signal traces to the dc-dc module be minimized. In 
addition, input and output capacitor, located as close as 
possible to the module, are recommended for high 
frequency filtering. Figure 1 shows a typical application 
circuit of the Austin Lynx module, incorporating these 
recommendations.  Input (CIN) and output (COUT) are 
ceramic Low ESL and ESR capacitors. Such capacitors 
are available from companies such as Syfer, TDK and 
Murata.  Capacitors used for minimizing the ripple 
component are termed as bulk capacitors with 
capacitance needed being in the order of tens or 
hundreds of microfarads.  For reducing high-frequency 
switching noise at the input and output of the module, 

0.1µF (0603) and 1.0µF (0603) small package ceramic 
capacitors should be placed at input and output of the 
module in the above order. For a more detailed 
discussion of input filtering for the Austin Lynx series, 
please refer to Application Note AN04-002 titled 
“Application Guidelines for Non-Isolated Converters: 
Input Filtering Considerations”. 
 
Figure 2 shows an example layout for a Austin Lynx 
Series module. This example details the key guidelines 
to be followed when designing the module on to your 
board. For simplicity, all three power traces (input, output 
and ground) are assumed to be on the top layer of the 
PWB – where the Austin Lynx module is placed. The first 
key guideline is to extend the ground plane to the area 
underneath the module. It is not recommended that this 
space be utilized for routing signal traces unless they are 
in inner layers underneath the ground plane. The VOUT 
and ground planes are placed close together to minimize 
interconnect inductance on the output side.  Output 
capacitors (COUT) are connected as close to the 

   

 
Fig. 1.  Typical application circuit of an Austin Lynx series 
module. 

      
Fig. 2.  Simplified layout for the Austin Lynx and SuperLynx 
series modules. 
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output/ground pins as possible to provide the most 
effective output filtering. Similarly on the input side, 
interconnect inductance is minimized by placing the VIN 
and ground planes close together and the input 
capacitors are placed as close to the input/pins as 
possible.  
 
Sizing Traces and Vias 
Whenever possible, copper planes should be used for 
routing power traces (input, output and ground 
connections. In most applications, the application PWB 
will have multiple layers with the top and bottom layers 
being primarily used for routing signals. This leads to the 
inner layers being used for ground, input and output. 
With non-isolated modules, since the input voltage is 
often used to feed multiple modules, one layer can be 
assigned to it. The output can either be another layer or 
part of a layer. In applications where the layout is very 
tight, input and output may only be portions of inner 
layers. When inner layers are used with SMT modules, 
multiple vias are needed to carry the current from the top 
layer to the inner power planes. A rule of thumb is to 
have 3A/per via. The recommended via size is 22 mils 
(0.022” or 560µm) plated-through hole. For control pins, 
one via per pin is sufficient. Vias should be located in the 
direction of current flow (location of the load ICs – See 
recommended layouts for load and source arrows) for 
optimum performance. For signal traces, the 
recommended trace width for signal traces is 7 – 10 mils 
(180 - 250µm).  For bulk capacitors, 1-2 vias per 
capacitor connection are recommended. Figure 3 shows 
a layout of the Austin Lynx module showing vias located 
near the output, input and ground pins for carrying 
current to the inner layers.  
 
External Component Placement 
Austin Lynx dc-dc module should be placed to minimized 
loop area and noise coupling.  Signal traces should not 
be routed underneath the module, unless sandwiched 
between ground planes, to avoid noise coupling.  Also, 
components should not be placed under the module to 

prevent any coupling. The ground plane can be placed 
under the module.  For repair and removal of the SMT 
module from the PWB, 4.0 mm (0.16 inches) of 
clearance is recommended around the module outline. 
This clearance provides clearance and isolates adjacent 
components from exposure to heat during the removal 
process. 
 
Dual Layout for Lynx and MicroLynx Series 
 
In applications where there is uncertainty on the required 
load current levels, it may be useful to have a Lynx and 
MicroLynx module both laid out together. Such an 
arrangement allows for the lower-current MicroLynx to be 
used in the event that actual load currents move lower as 
the design progresses. Figure 4 shows such an example 
dual layout, where the Lynx module outline and pin 
locations are shown in black and the MicroLynx in blue. 

Example Layouts for SIP Modules 
 
Figures 5 shows an example layout for the Austin Lynx 
and SuperLynx series SIP modules, and Fig. 6 shows 
the example layout for the Austin MicroLynx series SIP 
modules. Both layouts follow the same guidelines of 
having the ground layer extend below the modules and 
placing input and output capacitors as close as possible 
to the input/ground and output/ground pins. Thermal 
reliefs should be used with holes associated with 
through-hole pins connected to large planes as per the 
guidelines in IPC 2222, section 9.1.2. 

To Source

GROUND 
PLANE

To Load
VOUT PLANE

COUT

CIN

SENSE TRIM VOUT GND

ON/OFF VIN

VIN PLANE

To Source

GROUND 
PLANE

To Load
VOUT PLANE

COUT

CIN

SENSE TRIM VOUT GND

ON/OFF VIN

VIN PLANE
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Example Layouts for The TLynx 
Series 
The TLynx series of modules include the PicoTLynx, the 
MicroTLynx and the TLynx modules. The MicroTLynx 
has a similar pinout to the Austin MicroLynx, while the 
TLynx module pinout corresponds to the Austin Lynx 
modules. The PicoTLynx however is a smaller module 
with a new pinout. 
 
Whenever possible, dual layouts of modules are 
recommended in order to accommodate a need for a 
higher power module if current demands are not fully 
known or support a lower power module if actual load 
requirements turn out to be lower than anticipated in the 
initial design. Figure 7 shows a dual layout of a 
PicoTLynx and MicroTLynx, while Fig. 8 shows a dual 
layout of a MicroTLynx and PicoTLynx. These figures 
also provide an example of actual layouts using these 
modules.  

Summary 
 
Several example layouts for the Austin Lynx and TLynx 
series of modules have been presented to illustrate the 
important principles involved in designing Lineage POLs 
into an application. In addition, guidelines for via sizing, 
number of vias and their placement have been provided. 
For specific questions in specialized applications, please 
consult your Lineage Power Technical Representatives 
for additional information. 
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Fig. 6.  Simplified layout for the Austin MicroLynx series 
SIP modules. 
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Fig. 5.  Simplified layout for the Austin Lynx and 
SuperLynx series SIP modules. 
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Fig. 5.  Simplified layout for the Austin Lynx and 
SuperLynx series SIP modules. 
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Fig. 7.  Dual layout for the PicoTLynx and MicroTLynx 

modules.  
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Fig. 8.  Dual layout for the MicroTLynx and 

TLynx/MegaTLynx modules.  



Application Guidelines for Non-Isolated Converters 
AN04-006:  PWB Layout Considerations 

Application Note 
October 22, 2008

 

LINEAGE POWER                                                                                                                  4 

 
 
 
 
 

 
World Wide Headquarters 
Lineage Power Corporation 
3000 Skyline Drive, Mesquite, TX 75149, USA 
+1-800-526-7819 
(Outside U.S.A.: +1-972-284-2626) 
www.lineagepower.com 
e-mail: techsupport1@lineagepower.com 

 
 
Asia-Pacific Headquarters 
Tel: +65 6416 4283 
 
 
Europe, Middle-East and Africa Headquarters 
Tel: +49 89 6089 286 
 
 
India Headquarters 
Tel: +91 80 28411633  
 
 

Lineage Power reserves the right to make changes to the product(s) or information contained herein without notice. No liability is assumed as a result of their use or 
application. No rights under any patent accompany the sale of any such product(s) or information. 

 
© 2008 Lineage Power Corporation, (Mesquite, Texas) All International Rights Reserved. 

 



<<
  /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


