ECS40 FQO4 November 22, 2004

Programming Assignment 4

Due December 12 at 11:55 PM

XY Z Inc. wants to expand the utility from the previous programming assignment so that
it can now read in layout files. Thelayout fileswill bein XML format and will describe
the layout of tracks on layers. The utility will need to generate a netlist file from the
layout file. Thetype of netlist file will depend upon the option. The —N option will

produce either a.net or an XML netlist file. The syntax of the—N option isafollows:
netlist -N <layout filenames> <output filenames

The type of netlist file generated will depend upon the extension of the output filename.
If the output filename ends with .xml then an XML netlist file will be generated
otherwise a .net netlist file will be generated.

Boards have tracks that exist on layers. If two tracks on the same layer intersect they are
shorted together and hence are part of the same net. Vias connect different layers of the
board.

This assignment can be broken up into three parts to achieve the final program:
1. Create adata structure to hold the points, vias and layers.
2. Write code to read in the layout files.
3. Write code to create nets from the layout information. Intersections can be
calculated using algebra. The following equations may help.
y=mx+b

m= Yo=Y

X; =X
bz:Yf_n»Q
mX+b, =m,x+hb,
4. Write code to output the newly generated net information.

The program will retain all of the functionality of programming assignment 3.

-N (generate netlist)

Netlist <output filename> generated from layout <layout filename>.
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XML Netlist File Format

The XML Netlist files have aNETLIST element at the highest level. The NETLIST
elements can have COMPONENT and NET subelements. The COMPONENT elements
have DESIGNATION, FOOTPRINT, and LABEL attributes. The NET elements have a
single attribute: NAME. The NET elements have CONNECTION subelements. The
CONNECTION elements have a single attribute: COMPONENT, and PIN subelements.
The PIN elements have no attributes and the text is the pin number. See the example
below. Component designations may not be listed more than once in the net.

<NETLIST>
<COMPONENT DESIGNATION=”COMPONENT DESIGNATION”
FOOTPRINT=”FOOTPRINT” LABEL=”LABEL”/>

<NET NAME=”NET NAME”>
<CONNECTION COMPONENT=”COMPONENT DESIGNATION” >
<PIN>PinNumberl</PIN>
<PIN>PinNumber2</PIN>

</CONNECTION>
</NET>

</NETLIST>
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XML Layout File Format

The XML Layout files have aBOARD element at the highest level. The BOARD
element can have asingle POINTS subelement and asingle VIAS subelement. The
BOARD can have multiple LAY ER subelements.

The POINTS element can have POINT subelements. The POINT element has NAME,
XLOC and YLOC attributes. The NAME attribute specifies atag to easily distinguish
points. The XLOC and YLOC specify the X and Y location of the point.

The VIAS element can have multiple VIA subelements. The VIA element has NAME,
POINT, START, and END attributes. The NAME attribute specifies atag to easily
distinguish VIAs. The POINT attribute specifies the name of a POINT from the POINTS
element. The START and END attributes specify LAY ERs that the VIA connects.

The LAY ER element has aNAME attribute that specifiesthe layer name. The LAYER
element can have multiple COMPONENT and TRACKS subelemetns. The only two
layers that are allowed to have COMPONENT subelements are“TOP” and “BOTTOM”.
The COMPONENT element has DESIGNATION, FOOTPRINT, LABEL,
ORIENTATION, and POINT attributes. The DESIGNATION, FOOTPRINT, and
LABEL attributes are the same as the attributes from the XML Netlist files. The
ORIENTATION attribute specifies the orientation of the component and is one of the
following values: NORMAL, CW90, CW180, CW270, CCW90, CCW180, or CCW270.

The TRACKS element can have multiple TRACK subelements. The TRACK element
has NAME, START, and END attributes. The NAME attribute specifies a name for the
track. The START and END attributes specify either aPOINT, aVIA or a
COMPONENT pin. The COMPONENT pin will take the form “DESIGNATION-
PINNUMBER”.

<BOARD>
<POINTS>
<POINT NAME="NAME” XLOC="X-POS” YLOC="Y-POS”/>
</POINTS>
<LAYER NAME” LAYERNAME” >
<COMPONENT DESIGNATION=”COMPONENT DESIGNATION”
FOOTPRINT=”"FOOTPRINT” LABEL=”"LABEL”
ORIENTATION="ORIENTATION” POINT="NAME”/>
<TRACKS>
<TRACK NAME="TRACKNAME” START="SPOINT” END="EPOINT”/>
</TRACKS>
</LAYER>
<VIAS>
<VIA NAME="VIANAME” POINT="POINTNAME” START="SLAYER”
END="ELAYER"” />
</VIAS>
</BOARD>

Programming Assignment 4
3of 3




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


