OF:10 A Technical Note

O How to Manage DXF files in PCB Editor
Parallel Systems

Introduction

This technical note describes how to import and export DXF files using PCB Editor. DXF files are normally created
using a mechanical based tool. The Mechanical Engineer will define a board outline, fixing hole locations, height
restriction areas, connector positions for example. All this information can be imported into PCB Editor using a
DXF file. Once the board is complete you also have the ability to export data in DXF format for use with the
mechanical tool.

How to Import DXF Files.

It is recommended when importing DXF data into PCB Editor that a few base rules are followed to get the best
results. Firstly simplify what you are importing. Only bring in the items that you need for the design. Some
mechanical tools generate multiple line segments which come in as individual items. For Board Outlines it is
recommended to have only one continuous line. If you do not do this you can use Shape>Compose Shape
(Allegro) or Shape > Create Shape from Lines (OrCAD) but in this instance import the DXF data onto a “dummy”
layer like Board Geometry / Assembly Detail. Use the layer structure when creating a DXF file so that all the items
do not come in on layer 0.

¥ DxFIn /= = [Esl| To import a DXF File start with File > Import > DXF
(Allegro) or Import > MCAD > DXF (OrCAD). The
following GUI will be displayed. Browse for your DXF

DF file specifications

D<F file: C:Awforking/def_test/my_board. dxf . . .
- I fulorking/dl_Lest/my_bosrd o ] File name. It is also important to note that the Board
b i M ] Uise defoult test table Accuracy (set under Setup — Design Parameters is the
pemems 3 T ineremertal addition same as the imported DXF data. Below is an
explanation of the import options:-
Fill Shapes

DXF units — The units of the original DXF File.

Conwverzion profile

Layer conversion file: |C:a’w'orkinga’d:-cf_test.-’m_l,l_boald_l.cnv Ll Lib... Use default text tab|e - Choose to matCh the text
elements of the DXF file to the editor’s text table. The
text closest in size (but not larger) is used in the

| EditAfigw lapers... |

conversion. If you do not turn on this feature, a new

| t Wiewlog... Cl Hel . . . .
= - - text entry is created each time a new text size is

encountered in the DXF file.

Incremental Addition - Choose to import DXF data into the current database without overwriting its current
contents.

Fill Shapes - Fills shapes created from closed DXF polylines, if the Allegro class/subclass supports them. The
polyline width must be 0 for a shape to be created and filled. Defaults to off (shapes are unfilled).

The Layer Conversion file - Specifies the name of the layer conversion file to map classes and subclasses to
specific DXF layers. To search for existing files, click ... to display the file browser. The Lib button gives you the
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option to store a default cnv file. To set this up use Setup > User Preferences > paths > Library. Set the miscpath

to the directory where the cnv files are stored.

To view or edit the layer conversion layers click on

EditMiew layers... |

This launches the following GUI where you can map your DXF named layers to the class / subclass required in PCB

Editor.

& DXF In Edit/View Layers = B |3l
Select all | Yiew selected lapers | All
Select DiAF laper Class Subclass
o o - -
O [FIXING BOARD GEOMETRY v |ASSEMBLY_DETAIL hd
O [BOARD BOARD GEOMETRY ~ |OUTLINE -
0O |RF_COMPS BOARD GEOMETRY hd M |

Map selected items

Use DF layer as subclass name

Class:| v| Subclass:

[ Map | [ Unmap |

[ ok | [ Cancel |

Help

Once the layers are mapped Click OK and then Import to import the DXF file into PCB Editor. The result is as

follows:-
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How to Export DXF Files.

To export DXF files from PCB Editor that are suitable for use in a mechanical based tool you need to follow the

instructions below.

It is important to set the display in PCB Editor to show only the layers that you want to export into a DXF file. Use
Display > Color/Visibility (Allegro) or Setup > Colors (OrCAD) to turn on/off the relevant class/subclasses so that

your display is as per the layers you wish to export.
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Then use File > Export > DXF (Allegro) or Export > MCAD > DXF (OrCAD). Add the DXF Output name. The other

choices are detailed below.

!Er

Di=F file specifications

.|| Lib...

3 DF autput file: ||board_ass_l,l |
D format: Revigion 12 i
Output units: bbd w Accuracy: IE =
Laver corversion file: ||boald_ass_l,l_| |
Edit...

Data Configuration

Color mapping: Match Database Colors v
] Expart symbals &z BLOCK:
Default package height: 0.00

[ Export padstacks as BLOCKs
[ Espart filled pads
Pad fil line width [rev 12): oo
I Fill olid shapes and rectangles
Shape fill line width [rew 12): W
[ E part dill information
[iraw clinesdlings as shapes

[ o not create multi-zegment polylines

Export Wiew Log

A R T T TR T T T TR T T R T

e L

Help

e

DXF output file - Specifies the DXF file you want
translated from the editor’s format.

DXF format - Specifies the format of the DXF file as either
DXF Revision 12 or Revision 14. Using Revision 14 format
files allows you to leverage the "HATCH" entity type and
flag shapes to be drawn solid-filled by your choice of
viewer. For example, there is up to 80% file size reduction
with this format rather than using line fill with Revision 12.
Revision 12 is available to maximize backward
compatibility, but is limited in that it cannot specify
HATCH lines for shape and pad fill. These will fill the
horizontal lines as specified in the Pad fill line width and
the Shape fill line width fields. The default setting is
Revision 12 with unfilled pads and shapes.

Output Units - Indicates the original unit of measurement
for the DXF file.

Accuracy - Specifies the number of decimal places that
represent the level of accuracy wanted in the DXF file. If

the accuracy is not as precise as the current design, some data, such as arcs, may not convert properly to the DXF

file. Data values also may be inaccurate.
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Layer Conversion File - Specifies the name of the layer conversion file to which to map classes and subclasses to
specific DXF layers. This normally takes the same name as the DXF output File. It is recommended that when the
name is added users click on the browse button, then open which writes the cnv name and allows you to edit. The
Lib button gives you the option to store a default cnv file. To set this up use Setup > User Preferences > paths >
Library. Set the miscpath to the directory where the cnv files are stored.

Click on Edit to launch the following GUI where you can map your PCB Editor class / subclasses to the relevant
DXF layer names from the mechanical software. (e.g. AutoCAD).

ﬁ' D¥F Qut Edit Layer Conversion File @
| Select all Class filker: Al *  Subclass filker: Al -
Select Clazs Subclazz DiF laver
® |BOARD GEOMETRY OUTLINE BOARD_GEOMETRY_OUTLIME
B |PACKAGE GEOMETRY  [ASSEMELY_TOP PACKAGE_GEOMETRY_ASSEMEBLY_TOP -
K |PIN TOR PIM_TOF -
F |REFDES SILKSCREEM_TOP REF_DES_SILKSCREEM_TOP -

Map zelected itemsz

| Usze layer names generated fram class and subclazs names

Layer:

| tap | | Unmap Mew DHF laper

[ 0k, ] | Cancel | Help

If you do not have DXF layer names to follow select the Select All button which will mark all the layers, then check
Use layer names generated from class and subclass names then click Map. This populates the DXF layer name
with the class/subclass name as shown above. Click OK.

There are several other options for the exported data, detailed below.

Color mapping - Select one of the following color mapping schemes:

mMatch Database Colors: Assigns colors to layers based on the closest matching RGB color index from the
AutoCAD default color palette to the color assigned to the source database layer. This is selected by default.
Note: DXF files assign colors on a per-layer basis. Custom highlighting or coloring of objects, such as a symbol or
net, is not translated to the output file. Important If multiple layers are mapped to the same DXF layer, the color
of the first mapped layer is used for the DXF layer. It is recommended to use unique DXF layer for every layer in
the exported source drawing.

m Monochrome: Exports the entities in the drawing as white to ensure that if you convert the DXF file to a PDF
format, the white entities become black lines and therefore more readable when you print the PDF drawing.
Otherwise, entities retain their colors, but are difficult to read against the white background of the printed PDF
drawing.
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m Unique: Assigns a unique color index from the 256 available colors in sequential order; the first layer is assigned
1, the second layer 2 and so on. Note: Match Database Colors is the default selection.

Export symbols and padstacks as BLOCKs - Choose to maintain all gecometry definitions, including height, in a
block hierarchy (Library definition) when you export. If disabled, information is exported in an instance-based (as
placed in the design) format with no height information.

Default package height - Specify a height for the package symbol. When exporting package symbols as blocks, the
package height is written as the thickness of the POLYLINE on a layer mapped to the PACKAGE
GEOMETRY/PLACE_BOUND_TOP subclass. If the package symbol has no package height specified, then the
default package height value is used. The package height value must be consistent with the DXF units.

Export filled pads - Check this box to fill the via and pin pads with lines of the width you specify. The default
setting for this box is unchecked which means that via and pin pads are drawn as outlines only. If you are using
Revision 12 for your DXF file, you must also specify a line width for filling pads.

Pad fill line width (rev 12) - Specifies the width of the pad fill lines (above) for Revision 12 files. This is given in the
output units you specified for the file, and is disabled when exporting Revision 14 data.

Fill solid shapes - Check this box to fill the solid shapes using the line width you specify. If you are using Revision
12 for your DXF file, you must also specify a line width for filling shapes. The default setting is off which means
that the tool draws these as outlines only.

Shape fill line width (rev 12) - Specifies the width of the shape fill lines (above). For Revision 12 files, this specifies
the width to use for line fill. This is given in the output units that you specified for the file. The field is disabled if
exporting Revision 14 data.

Export drill information - Choose to include drill figure information corresponding to pins and vias in the DXF file.
Draw clines/lines as shapes - Applies only to Revision 14 files being exported. If you check this box, the tool
exports cline and line objects as Iwpolyline or hatch structures instead of regular polylines. This shows the end
caps as rounded, and eliminates any jagged edges at the intersection of segments along the line's path. You
cannot use this option with the no multi-segment polyline option. The default setting is off. The actual shape
object created is either filled or unfilled, based on the Fill solid shapes setting in the dialog box.

Do not create multi-segment polylines - Check this box to produce a DXF file without multi-segment polylines.
This works around an AutoCAD issue where multi-segment polylines are automatically bevelled, producing an
undesired result. Instead each line segment or cline is exported as a separate DXF polyline. The default setting is
off. This field is disabled if you export a Revision 14 format file with the Draw clines/lines as shapes field enabled.

Once you have setup the GUI select Export to create your DXF file.
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