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Chapter 1
CAM Compare

CAM Compare enables you to compare a a design stored in ODB++ with equivalent reference
files, to identify differences.

The reference files can be an equivalent CAM output, or asimilar ODB++ product model.

Exporting CAM filesfromtheCAD ToOl ...t 7
Comparison ProcessConfiguration. . ....... ... 8
CAM CompareWiNdOW . ... ..ot et ettt 10
CAM Compare Menusand Toolsin PADSEnvironment........................ 11
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Performing Product Model Compare . . ... 18
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Setting Display ColOrsS. .. ..o 37
Troubleshooting . . .. ..o 40
An Entire Small Board is Reported asaDifference. . ............................ 40

Exporting CAM files from the CAD Tool

Many CAD tools can output adesignin a CAM format such as Gerber-274X. Y ou can create
CAM files and compare them with adesign stored in ODB++ format, by exporting the design to
CAM format from the original CAD tool.

DFMA CAM Compare User Guide, NPI11.0 7
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CAM Compare
Comparison Process Configuration

Note
If you are performing an ODB++ product model comparison, instead of a CAM

comparison, this procedure is not necessary.

Procedure
1. Open the CAD tool and load the design to be exported to ODB++.

2. Export the designin CAM format.
3. If necessary, set up graphic synchronization with the CAD tool.

Comparison Process Configuration

Y ou can set configuration parameters to control the CAM Compare process. It is recommended
that you use the default values. If you edit the configuration file after opening CAM Compare,
the new values are not used.

Configuration parameters are defined in the file config that isinstalled in <inst_loc>\dfm\
.genesis. Typicaly, thisis C:\Mentor Graphics\<version>\SDD_HOME\dfm\.genesis.

Lines of the config file have format <parameter name>=<parameter_value>.

For example:

iol gbr polygon break=1
ia_ignore text diff=no
iol_gbr arc_as_full circle=no

Table 1-1. CAM Compare Configuration Parameters

Parameter Type Description

ia_box_size float Areasize on which graphic compareisrun. The
smaller the area the more exact the comparison but
the longer the process will take.

Range = 100 - 600. Default = 200.0 (mil)

ia_ignore_text_diff boolean | Controls whether text lines areignored during layer
comparison.
Default = no

ia_tolerance float Tolerance used in identifying a difference during

layer comparison.
Default = 1.0 (mil)

DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
Comparison Process Configuration

Table 1-1. CAM Compare Configuration Parameters (cont.)

Parameter

Type

Description

edt_compare _lyrs grid_size

float

Size of theraster grid for layer comparison.

The allowable range below the defined comparison
tolerance beyond which afeature can be reported as
different from the corresponding feature in the other
layer.

Default = 0.2 mil

edt_enable editing_tools

boolean

Controls whether selection options are enabled.

iol_gbr_arc_as full_circle

boolean

Controls whether zero degree arcs are translated
into full circles.

e Yes— Zero degree arcs are trandated as afull
circle.

e NO— Zero degree arcs are tranglated as zero
length lines.

Default = Yes

iol_gbr_polygon_break

integer

Controls treatment of a polygon areafill block that
contains a D02 command beforeiit is closed.

The Gerber Format Guide states “ D02 closes and
fillsthe polygon”. Continuing with new points after
the D02 istechnically legal (it startsanew polygon)
but is not always recommended. By default, files
containing this anomaly are rejected.

This parameter appliesto both Gerber and RS-274X
formats.

¢ 1 = Allow — Closes the current polygon and
starts a new one when D02 in encountered.

e 2=Don’'t allow — Rejects input of filesthat
break polygons with D02 (default).

e 3=Ignore— The D02 command isignored and
the current polygon remains open.

DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
CAM Compare Window

CAM Compare Window

To access. Open the CAM Compare window as appropriate for the application you are using.

From the CAM Compare window, you perform all actions necessary to compare a design with
the equivalent referencefiles.

B« CAM Compare [Job: aspen; Step: aspen] - O }(
File - Edit - View = Results  Tools  Help
@ Qg @y
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plane_5

[+ plane_o
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signal_2
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Sigmal plane 1, 1€39]1 features, 7 Attributes ...,Loss Tangent = 0.02
Objects
The comparison pane of the CAM Compare window contains these columns:
Object Description
T Indicates the layers to be used in the comparison.

Y ou can use Tools > Deselect All Layers = and Tools > Select

All Layers 7= | and you can select and clear individual layers.
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CAM Compare
CAM Compare Menus and Tools in PADS Environment

Object Description

= Indicates whether this ODB++ layer is displayed in the graphic
pane.

ODB++ Layer List Lists the names of the ODB++ layers.

= Indicates whether this reference layer is displayed in the graphic
pane.

CAM Data Lists the names of the reference layers.

h Indicates the status of the trandlation stage:

* 3 green — The reference file listed in the CAM Data column
was translated successfully.

e @ red — Trandation of the reference file failed. Move the
mouse pointer over the red symbol to see messages such as this:
Trandation failed for layer rout.

] Indicates the status of the matching stage:

* 3 green — The reference file was successfully matched with
the layer.

e @ red — Thereference file could not be matched with alayer.
Move the mouse pointer over the red symbol to see messages
such as this: Poor match for layer rout.

i Indicates the status of the registration stage:

* 3 green — The reference file was successfully registered with
the layer.

e @ red — The reference file could not be fully registered with a
layer. Move the mouse pointer over the red symbol to see
messages such asthis: Approximate registration for layer sst.

n Indicates the status of the compare stage:

* 3 green — Thereference fileisidentical to the layer.

¢ @ red — The comparison revealed differences between the
reference file and the layer. Move the mouse pointer over the red
symbol to see a message displaying the number of differences
found: 18 differences found for layer drill.

CAM Compare Menus and Tools in PADS

Environment

CAM Compare menus and tools are used to control the comparison.

DFMA CAM Compare User Guide, NPI11.0 11
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CAM Compare

CAM Compare Menus and Tools in PADS Environment

Edit Menu Options

Options on the Edit menu are used to highlight, move, measure, or rotate features.

Edit Menu Tool Option Explanation
& Highlight Features | Highlighting features. Use the Shift key
. for additive highlighting.
% Clear Highlighted Clear the highlighting.
g Move Layer Move the layer.
1 Rotate Layer Rotate the layer.
o] Measure Measure between two features.

View Menu Options

Options on the View menu are used to adjust your view in the graphic pane.

View Menu Tool Option Explanation
» Zoom Mode > Auto | Zoom automatically while browsing the
Zoom results.
o Zoom Mode>Pan | Panonly.
Only
& Zoom Mode>No | Do not zoom or pan.
Zoom
@ @ ZoomIn Zoominto view asmall areaof the
) Zoom Out board in detail, or zoom out to view a
larger area of the board.
‘8 Zoom by Area Zoom to the areawithin arectangle you
drag.
= Zoom Home Zoom to display the entire board.
@ Previous Zoom Return to the zoom factor that wasin
: effect before the most recent zoom
action.
©« 4 8 Pan Left, Pan Right | Pan in the indicated direction.
' Pan Up, Pan Down

12
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CAM Compare
CAM Compare Menus and Tools in PADS Environment

View Menu Tool

Option

Explanation

i

View properties

Open the Feature Information dialog
box or the Component Properties dialog
box.

See “Viewing Information about
Components or Features’ on page 22.

2a Feature Filter Open the Fesature Filter dialog box.
See “Features Filter” on page 25.
a Color Settings Define colors that display itemsin the

graphic area.
See “ Setting Display Colors’ on
page 37.

Results Menu Options

Options on the Results menu are used to navigate through the results of the comparison.

Results Menu Tool

Option

Explanation

M 4 » M

Show First Result

Show Previous
Result

Show Next Result
Show Last Result

Navigate to results. Click Show Next
Result ) at any timeto perform the

remaining stages of the comparison
process.

Show all

Show all results of the selected category.

Tools Menu Options

Options on the Tools menu are used to perform the comparison and to access other

functionality.

ToolsMenu Tool | Option Explanation
= Deselect al layers | Clear or select al layers.
= - Select all layers
Matrix Open the product model matrix—a

representation of product model layers
where the rows are the layers of the step
and the columns contain additional
information.

See “Job Matrix User Guide’.

DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
CAM Compare Menus and Tools in PADS Environment

ToolsMenu Tool | Option Explanation

H Snap (Ctrl-S) Y ou can control how features snap to

positions on the grid or to other features.
Y ou can control whether the grid is
displayed, and in what form.

See “ Setting Snap Options, Grid
Options, and Graphic Origin” in Valor
NPI Graphic Station User Guide.

4 Import _reference See step 2 in “Performing CAM
CAM files Compare” on page 16.

= Open areference Import asimilar ODB++ product model
ODB++ Job for comparison.

See step 2 in “Performing Product
Model Compare” on page 18.

B Match layers If you are performing a CAM compare,
see step 3 in “Performing CAM
Compare” on page 16.

D Note: For a product model
comparison thisis not done.

m. Register layers If you are performing a CAM compare,
+ see step 4 in “Performing CAM
Compare” on page 16.

D Note: For a product model
comparison thisis not done.

[ e Compare layers If you are performing a CAM compare,
= see step 5 in “Performing CAM
Compare’ on page 16.

If you are performing a product model
compare, see step 4 in “Performing
Product Model Compare” on page 18.

m Show SIPs If thistool is enabled after you run a
t comparison, it means that CAM
Compare has found self-intersecting
polygonsin the design. To display the
SIPs, click thistool.

H;( Clear CAM layers | You can clear the datathat has been read
in, so that you can read in different data.

lrr{ Netlist Analyzer Compare netlists.
See “ Comparing the Netlists’ on
page 21.

14 DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
CAM Compare Menus and Tools in PADS Environment

ToolsMenu T ool

Option

Explanation

IFC

b

IPC356 Compare

Restriction: Thisoptionisavailable
only if your site has the appropriate
license.

EDA Sync Mode

Set synchronization mode to one of
these:

e Manual — Synchronization will be
performed when you click EDA
Synchronize Now! or press Ctrl + J.

e Automatic — Synchronization will
be performed automatically when
the view in one of the applications
changes.

e Off — Synchronization will not be
performed.

i

EDA Synchronize
Now!

If you have set up synchronization with
an EDA tool, and EDA Sync Mode =
Manual, click thistool or press Ctrl +J
to perform synchronization.

DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
Comparison Tasks

Comparison Tasks

Basic CAM Compare tasks.

Performing CAM CompPare . .....ovi ittt ettt 16
Performing Product Model Compare ...ttt 18

Performing CAM Compare

Comparing an ODB++ product model with CAM files consists of reading in the reference data,
matching layers, registering layers, and comparing.

Note
D In many cases, CAM Compare stages are performed automatically.

Tip
o Y ou can click the Show Next Result tool ) at any timeto perform the remaining stages of
the comparison process.

Prerequisites
Y ou have extracted reference CAM files from the CAD tool as described in “Exporting CAM
files from the CAD Tool” on page 7.
Procedure
1. Open CAM Compare as appropriate for the application you are running.

The comparison pane of the CAM Compare window lists the layers of the current
product model in the ODB++ Layer List column.

Tip
o If you have previously imported data, and you want to read in different data instead,
click the Clear CAM Layerstool .

2. Import CAM files of the design:
a. Click the Import reference CAM filestool ly.
The Select one or more input files dialog box opens.

b. Select the CAM filesand click Open.

The CAM files arelisted in the CAM Data column in the order in which they were
read in.

16 DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
Performing CAM Compare

The Import column indicates the status.

£ ODE++Layerlist £ Ak Data
JOOOOOTOOOL legend2.pho._gerberinfo
sst tesistlpho,_gerberinfo
sst+1 screen.pho,_gerberinfo

spt stencillpho,_gerberinfo

sigt
sigh

EEEEEEEEEE
| I

LU

t1 M en

3. Match each CAM file with the corresponding layer in the ODB++ product model.

a Click the Match layerstool Ml .

CAM Compare matches the CAM layersto the CAD layers by their geometry
properties and layer name. If a CAM layer name is the same as a CAD layer name,
those layers are set as a match, regardless of how well the layer geometry matches.

The layer name suffix in the CAM dataisignored.

£ ODB++ Layer List = CAk Data
SOOI
55t screen.pho,_gerbetinfo
sst+l
spt stencill.pho._gerberinfo
resistlpho._gerberinfo
sigt
sigh

ssh legend?.pho._gerberinfo
LT

SEEEEEREEREEE

1 My el

o 0O

o 0O

b. Check that the CAM layers have been re-arranged to match the layers of the product

modd!.

c. If necessary, drag layersinto the correct position.

4. Line up theinformation on one or more layers before comparing.

a. Select the layersto be registered.

DFMA CAM Compare User Guide, NPI11.0
May 2019
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CAM Compare
Performing Product Model Compare

b. Click the Register layerstool m

% ODB++ LayerList = Cahd Data th MW ﬂ: i
JOOOO00O000L
55t screen.pho,_gerberinfo oy oy O
sst+1
spt stencill.pho._gerberinfo oy oy O
resistl.pho._gerberinfo oy oy O
sigt
sigh

[
=
(=

legend?.pho._gerberinfo % O 10

SEEEEEEEREEE

LT

5. Click the Compare tool g to compare the reference layers to the ODB++ product
model layers.

Results

Y ou can review the results of CAM Compare as described in * Examining the Comparison
Results’ on page 20.

Performing Product Model Compare

Y ou can use CAM Compare to compare two versions of an ODB++ product model. The
comparison process consists of reading in the reference data, matching copper layers (if
required), and comparing.

Note
D In many cases, comparison stages are performed automatically.

Tip
o You can click the Show Next Result tool ) at any timeto perform the remaining stages of
the comparison process.

Procedure
1. Open CAM Compare as appropriate for the application you are running.

The comparison pane of the CAM Compare window lists the layers of the current
product model in the ODB++ Layer List column.

18 DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
Performing Product Model Compare

Tip
o If you have previously imported data, and you want to read in different data instead,
click the Clear CAM Layerstool B, .

2. Import the reference ODB++ product mode!:
a Click the Open Reference ODB++ job tool z and select the product model.

The Job list dialog box opens.

b. Select the product model and click OK.
The Step list dialog box opens.

c. Select the step and click OK.

Thelayers of the reference product model are matched with the layers of the original
product model, based on their position in the product model matrix, and on their type
and context. They are listed in the CAM Data column.

The Match column indicates the status.

= ODB++ Layer List = CAM Data th

LAl

spt spt

EEFERKERRERRE R R
el A A I L A |

3. If necessary, drag layersinto the correct position.

4. Click the Compar e tool % to compare the reference layersto the original layers.

DFMA CAM Compare User Guide, NPI11.0 19
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CAM Compare
Examining the Comparison Results

Results

Y ou can review the results of CAM Compare as described in “ Examining the Comparison
Results’ on page 20.

Examining the Comparison Results

Y ou can examine the results of the comparison in the graphic area.

Prerequisites
Y ou have performed one of the taskslisted in “ Comparison Tasks” on page 16.

Procedure

1. Click cellsinthe ODB++ Layer List column and the CAM Data column to display
layers of the ODB++ product model and the reference files, in the graphic area.

2. Usethetools on the CAM Compare toolbar to examine each difference found between
the product model and the reference files.

3. Where the ODB++ design does not match the reference data, you can examine the
design in the CAD tool, and if necessary, edit the design in the CAD tool. See
“Examining Differences Using the CAD Tool” on page 20.

Examining Differences Using the CAD Tool

Y ou can synchronize the graphic display in CAM Compare with the graphic display inthe CAD
tool. In the CAD tool, you can examine each location for which the product model does not
match the CAM files.

Prerequisites
e You have set up graphic synchronization in the CAD tool.
e You have set Tools> EDA Sync Mode to the appropriate value:

o Manual — Synchronization is performed when you click EDA Synchronize Now!
4o or press Ctrl + J.

o Automatic — Synchronization is performed automatically when the view changes.
o Off — No synchronization is performed.

Procedure
1. Make sure that the CAD tool isrunning and that the appropriate design is open.

20 DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
Re-running the Comparison with Edited Reference Files

2. In CAM Compare, display an area of the board that contains a discrepancy between the
design and the reference files, as described in * Examining the Comparison Results’ on

page 20.

3. Press Ctrl + Jor another defined shortcut, or click EDA Synchronize Now! ., to
display the same area of the board in the CAD tool.

Re-running the Comparison with Edited
Reference Files

If you have edited the design in the CAD tool, and re-exported the CAM files, you can import
just the modified CAM filesto CAM Compare, and re-run the comparison on the layers for
which the CAM files have changed.

Prerequisites

Y ou have compared the ODB++ product model with the CAM files output from the CAD tool
as described in “Performing CAM Compare” on page 16 and found discrepancies that require
modification in the original CAD tool.

Procedure
1. Inthe CAD tool, make the required changes and export CAM files.

2. Usethelmport reference CAM filestool fly toimport CAM filesthat have changed to
CAM Compare.

3. Toselect the layers for which the CAM files have changed, in the filter column <5,

clear all check boxes using the Filter Out All Layerstool 8= and select individual
check boxes.

4. Match the layers using the Match layerstool i .

. . , r
5. Register the layers using the Register layer s tool #:

6. Compare the product model with the reference files using the Compar e L ayer s tool
[, 4
T

Comparing the Netlists

Y ou can compare the netlist of the product model with the netlist of the reference files.

Procedure

1. Choose Tools> Netlist Analyzer or click the Netlist Analyzer tool 'glﬁ

DFMA CAM Compare User Guide, NPI11.0 21
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CAM Compare
Viewing Information about Components or Features

A message box pops up and displays the number of shorts, breaks, missing and extra
nets.

2. Click OK.

The Netlist Analyzer tool indicates the result of the analysis.

3. Move the mouse pointer over the Netlist Analyzer tool to display atooltip.

el

[ Mo Metlist Snalyzer issues found ]

Viewing Information about Components or
Features

Y ou can view information about a component or feature that is highlighted in the graphic area.

Procedure

1. Toview information about afeature, highlight afeature in the graphic areaand click the
View properties i+ tool.

i. Feature Information EIEM
Layer : =sig7

Pad #3062

X = z.55

T = 1.375

Svmbol = rE&3

Polarity = POSITIVE

Dcode =0

Angle =0

Mirror = Mo

iGeometry = w23 23 23 13
Pad Usage = wia

Net - fED0O2 (867/711(9511) WVia)

L

While the dialog box is open, each time you click on afeature in the board viewer,
information about that feature are displayed.
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CAM Compare

Viewing Information about Components or Features

2. Toview information about a component, highlight a component in the graphic area and

click the View properties

i tool.

Component Proj

Top Components

perties

O

>

Comp # 53 - Cc2z2

Part : 2812&50

ED® Package : 0803

BOM INFO:

CEN : 20-5€5-1057_ GENERRTED
IEN : 20-5€5-10%57

HMEN : GEM1Z2E2RTICLO4EROLD
Manufacturer : MURLTR

BOM Package

VEL INFO:

HMEN : GEM1Z2E2RTICLO4EROLD
HMcoode : MUBRRTR

VPL Package : *EHD-RZ/H-L1&WETS
Package Type : DISCRETE

Part SubType
Lead Type

: Capacitor or Networks
: Wraparound

DESCRIPTICH

|

Description: ClO00NF 25 X7R 10 603, 100M+10%/-10%
Electricallype: Undefined
Part Status: Approved

ATTRIBUIES

Filter:

Height = 0.04 ™ ()

Mount Type = smt (C)

Polarity = non_polarized (C)

Eotation Neutralization = 0 (C)

VPL Package name (VPL1l) = EKEXD-R2/XC-L1&W3TE& (P}

PROPERTIES

Filter:

FART NUMBEER = 2312650

FLACE = BOF

ROOM = ALL

SIGNAL MODEL = ClO0NF

WVALUE = 100H

TOL = +10%/-10%

ALT SYMBOLS = (0603}

VENDOE_FART = GEM1S8RTIE1CO4ERO1D
VENDOR = MUBATA

DFMA CAM Compare User Guide, NPI11.0
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CAM Compare
Viewing Information about Components or Features

While the dialog box is open, each time you click on a component in the board viewer,
information about that component are displayed.
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CAM Compare
Features Filter

Features Filter

Y ou can filter features according to feature type, symbol (include or exclude), attributes, Dcode,
components, and profile (within or outside).

To filter features, click the Feature Filter tool &3 onthe CAM Compare toolbar.

The Features Search dialog box opens.

ﬁ. Features Search EI@
7))@ DlR] [#]=
[Include Bymbols - ]
[Exclude Svymhaols - ]
[ Save. . . “User Filter “ Dicode - ] [Eu:umpnnents
Filter Beset “Attrihutes = ] [All Profile ‘F]
[ Select ][ Highlight ][ Properties ... ]
[ Tnselect ][ Tuarn Off ][ Histogram ... ]
[ Layer : ]Index :
[ A ” ————— = ] buto Zoom
[ g ][ S———=x ][ Select ]
[ £—— =TT “ T-————x ][ Tnselect ]

To deactivate al filters, clear Filter (no itemswill be filtered out). Select Filter to re-activate
and apply defined filters.

To reset to the default values in the Features Filter dialog box, click Reset.

Selection options are available only when configuration parameter edt_enable_editing_tools =
Y es. See “Comparison Process Configuration” on page 8.

All filters are cumulative. For example, if you activate the Pad filter, then only pads are
selected. If you also select a Dcode, this limits the selection to pads with that Dcode.

When any filters are active, ared border is displayed in the filter button on the CAM Compare
window. When you click Resetto clear al filters the red border disappears.
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Table 1-2. Functionality of the Features Search Dialog Box

Functionality

Description

Using the Features Filter

The filtering of features, components, or netsis performed from
the Features Filter dialog box.

Using the Advanced Filter

Y ou can use the advanced filter to filter features according to
their geometric properties.

Filtering by Component

The Component Filter dialog box enables you to specify
selection criteriafor components or features linked to
components. The filtering options you specify in this dialog box
determine the selection of components in the specified layers.

Filtering by Attribute

Y ou can specify attributes asfilters. The border of the Attributes
button in the Features Filter dialog box becomes red when
attribute filters are in effect.

Using the Histogram to
Filter

The Features Histogram dialog box displays selected features as
nodes in atree, grouped by type (lines, pads, surfaces, and text).
A node can be expanded to display the name of each feature, and
its polarity, count, resize information, and degree of rotation.

Browsing and Selecting
Filtered Features

Y ou can browse through the resullts.

Using the Features Filter

Access: the FeaturesFilter tool as .

Thefiltering of features, components, or nets is performed from the Features Filter dialog box.

Procedure

1. Click the FeaturesFilter tool sz to open the Features Filter dialog box.
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2. Usethe buttons on the dialog box to create afilter.

If you want to...

Do this:

Filter according to

The feature types by which you can filter are line, pad, surface, arc, text,

type of feature. positive features, and negative features.
71 [[e] [l Dl ]=] [+]]=]
I I I
| Pad | Arc | Positive |
Line  Surface Text Negative
Theinitial setting of the features bar is all filters not selected. All lines,
pads, surfaces, arcs, text, positive and negative features are selected
when selecting with the Area or Polygon selection tools.
Define advanced Click Advanced.
Filters.

The Advanced Filter dialog box opens. See “Using the Advanced Filter”
on page 30.

Include or exclude
features of a specific
symbol.

Do one of these:
e Click either the include or exclude arrow, and then click the feature
in the graphic area.
Its name appears in the field. Only symbols with this name will be
included or excluded in selection. Each symbol selected with
replaces the previous symbol. To add a symbol to the presently
selected one, choose with the cumulative [<f| button.

e Click Include Symbols or Exclude Symbols and select a number of
symbols to include or exclude from the list.

The names, separated by semi-colons (;), display in the field.

Save a user defined
filter.

To save a selection filter to the library, click Save, enter aname and
description for the filter in the Save User Filter dialog box, and click

OK.
Save User Filter E@g|
Name: |T.Fia Pads
Description:
Pad Usage=Via
.08 |  Cancel
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If you want to...

Do this:

Use a user-defined
filter.

Click User Filter, and select afilter from thelist in the User Defined
Filters dialog box.

User Defined Filters g@g|
|x

Lines Only =

&l

Lines only
Negatiwe Features - A1l negatiwve features

Nomenclature =

Pad=s Only

Select Arc - Selects Arcs Only
Select Surfaces =
SMI» Pads =

Via Pads =

Select only surfaces
A1l SMD pads
Pad Usage=Via

-
4 3

0k Clo=se |

The filter name text includes the description. Therefore, to filter the list,
enter the name of the filter with an asterisk (*) at the end to ignore the
description.

Filter by Dcode.

Click Dcode and select a Dcode from the dialog box.

The Dcode applies to the selection, in addition to other filters. The
Dcode name appears in the field beside the Dcode button.

Use the Components
filter.

Click Components and select components from the Components Filter
dialog box. See “Filtering by Component” on page 31.

Deactivate all filters.

Clear the Filter check box (all itemswill be selected). Select the Filter
check box to re-activate and apply defined filters.

Return to the default
values of the
FeaturesFilter dialog
box.

Click Reset.

Filter by attributes.

Click Attributes.

The Attributes Filter dialog box opens. See “Filtering by Attribute” on
page 33. If an attribute filter is selected, this button appearsin red.

Filter according to
location relative to

In the profile field, select one of the options:
o All Profile— All featuresinside and outside of the profile.

the profile. . - .
P ¢ |n Profile— Only features inside the profile are selected.
e Out Profile— Only features outside profile are selected.
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If you want to...

Do this:

Select or clear
filtered features.

After specifying filters, click Select to select all filtered featuresin
Affected layers subject to the criteria set here and the parameters
previously set in the Selection Options dialog box.

To remove the selection of al filtered features, click Unselect. This
deselects features and does not turn off highlighted features.

Highlight or turn off
highlighting.

To highlight all filtered features, click Highlight.

To turn off highlighting, click Turn Off. This removes highlight from
highlighted features only, and not from selected features.

Search for features.

If it isavailable, click the Sear ch button.
The Search dialog box opens.

layersz ]

[ Search layer :

]

[ s ” ESEEE H Select ]

[ 1] ” A ][Unselect]

Index : |1 Auto Zoom

[ mm— ]

Use these buttons to search for features:

e Search layer — To select the layer to search.
e Arrowsof the second row — To browse all featuresin the layer.

e Arrowsof the Select row and Unsdlect row — To select or desalect
the feature.

e Auto Zoom — To change magnification to fit each feature.

The Index field displays the index number of the currently selected
feature.

Display feature
information.

If it isavailable, click the Properties button.

Select, highlight, or
search in accordance
with the set filters.

Click the Histogram button.

The Features Histogram dialog box opens, with selection status of all
features. See “Using the Histogram to Filter” on page 35.

Select features according to defined filters. If you do not use feature
selection tools, filters apply to al featuresin Affected layers.

3. Click Closeto closethe dialog box and retain the filter you defined when you reopen the
application, or click Close & Reset to reset the filter to default values before closing.
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Using the Advanced Filter

Y ou can use the advanced filter to filter features according to their geometric properties.

The Advanced filter can be applied to features and their limits. The criteria set in the Advanced
filter affect only the corresponding feature types. For example, filtering for mirrored pads does

not filter out any traces or surface features.
Feature selections are cumulative. Filters can be viewed in tabulated format (as shown), or as a
list.
Y ou can return to default values at any time by clicking Reset.
Procedure
1. Click the FeaturesFilter tool a .

2. Inthe Features Filter dialog box, click Advanced.
The Advanced Filter dialog box opens, with the General pane displayed.

EEX

Advanced Filter

Zeneral Trace Arc Pad & Text Surface Text Zopper
] ml <= DX <= |50000 ml
ul ml == D¥ == |E0000 ml
Selection mode ALl W

Attributes : Mo Tes

Attry Name: Talue:
[ Reset ] Tabulated
[ Close & Reset ][ Clo=se ]

3. Set the bounding box limits for features to be included in the filter. For example, to
include only features which fit into a bounding box of 20x40ml, enter O in the left DX
and DY fields, 20 intheright DX field, and 40 in theright DY field.

4. 1n Selection mode, select All, Selected or Not Selected to set the filter for all features
regardless of selection, only selected features, or only non-selected features.

5. In Attributes, select Yes, No, or both to set the filter for only features with attributes,
only features without attributes, or all features, regardless of attributes.
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6. IntabsTrace, Arc, Pad & Text, Surface, Text, and Copper, set criteriafor each type

of feature:

Tab

Criteria

Trace

¢ Length, Width
e Trace Angle

Arc

e Sweep Angle
e Diameter
e Direction

Pad & Text

¢ Rotation
e Angle
e Mirrored
e Resize

Surface

e Number of Islands, Number of Holes, Number of Edges
e Surface Area

Text

e Text
e Font
e String Length, String Format

Copper

e Solder Mask Exposure - affecting only outer copper layers
¢ Drill Presence - affecting al copper layers

Filtering by Component

The Component Filter dialog box enables you to specify selection criteriafor components or
features linked to components. The filtering options you specify in this dialog box determine the
selection of components in the specified layers.

This dialog box can be opened only when the loaded product model contains component layers.
Component layers are generated after direct input from an EDA system (bypassing Gerber), or
by reading a Mentor Graphics neutral file.

Components with the .comp_ignore attribute do not display regardless of the filter specified.

Procedure

1. Click the FeaturesFilter tool z .

2. Inthe Features Filter dialog box, click Components.

DFMA CAM Compare User Guide, NPI11.0 31

May 2019




CAM Compare
Filtering by Component

The Component Filter dialog box opens.

Components Filter |Z| |E| E'

tane : [+ =
Package  : || |®
Part Nems  : | =
Hec Weme - | =
: | =
: | =
: | =
Manufacturer: | =
vIL PRyt | [=
BN g : | [=

|:|m.m == LENGTH ==
|:|m.m == WIDTH ==
|:|m.m <= PITCH ==
IZI == PIN COUNT ==

e
O
O

[*] 0 [#] 45 [¥] 20 [«] 125 [¥] 120

Rowation : 2ZE 270 31E other

Special PRotation :| | Tc\l:| |

Mirrored : Pin=s : |All w
Side 5 Top Eottom

[ Beset ]

[ Close & Reset ][ Close ]

3. Enter the required component properties and BOM information in one of these ways:

e Typeaname, awildcard character (*) or alist of names/wildcard characters
separated by semi-colons (;).

Filtering entries that have associated quantities require awildcard character because
the second column is considered part of the string. Therefore, in the figure below,
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entering fiducial does not return any results because it does not include the
quantity 6. Entering fiducial* does return results.

Packages Histogram g@@

*

connZxgo
conndxlba
connbOxd
connGBxIan
diodea
fiducial
glue dot
inductora
ml

A B T

osc_d4pin

[ Ok ][ Add ][ Close ]

. Clickand select anitemin the graphic area, or click [&]| and select an item to be
added to the existing items already in the filter.

e Click /.| and select an entry from thelist.

4. Enter minimum and maximum values for Length, Width, Pitch and Pin Count.
5. Select one or more rotation options to include in thefilter.

6. Select mirror valuesto includein thefilter: Yes (only mirrored), No (only unmirrored)
or All (both mirrored and unmirrored).

7. Fromthe Pinslist, select the pin-type to include in thefilter.

8. From Side, select Top to include components on the top side of the board, and Bottom to
included components on the bottom side. By default, both Top and Bottom are selected.

Filtering by Attribute

Y ou can specify attributes asfilters. The border of the Attributes button in the Features Filter
dialog box becomes red when attribute filters are in effect.

The Attributes Filter relates only to assigned attributes. It cannot be used to filter for

descriptions. To change component descriptions to attributes, run line mode command

comp_attr_from_desc_param with parameter = part_descl and selected = yes.
Procedure

1. Click the FeaturesFilter tool 2z to open the Features Filter dialog box as discussed in
“Using the Features Filter” on page 26.

2. Inthe Features Filter dialog box, click Attributes.
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The Attributes Filter dialog box opens.

E Attributes Filter

Attributes

Entity :

Group

DFx Area [:

Any Entity

Features

Maximum Height for Component

333 «= Drawing maghification <= 444

EHinimum Height for Cowmponent

Component s

II On

Conditions:

Min walue :

Max walue :

Bange: 0 <= walues <= 10

Buried Component

Net=s

14 " <= Net Max. Length <= 66 "

[ add ] H RBeset
3. Set these values.
Field Description
Entity The entity type of the attributes by which you want to filter, according to
the value of ENTITY in the attribute definition.

o All — Attributes having ENTITY = FEATURE or COMPONENT
or NET.

e Features— Attributes having ENTITY = FEATURE.

e Components— Attributes having ENTITY = COMPONENT.

e Nets—Attributes having ENTITY = NET. Filtering by a net
attribute will select or highlight all affected layer features that are
part of the EDA net to which the attribute is assigned.

Group The group containing the attributes by which you want to filter,
according to the value of GROUP in the attribute definition.

e All Groups— All attributes of the specified entity, of all groups.

e Custom — Attributes that do not have GROUP defined in the
attribute definition.

e <group>— Attributes having GROUP = <group>.
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Field Description

[filter] A string by which the listed attribute names are filtered.

[attributes] List of attributes matching the specified entity type, group, and filter
string.

Conditions Select On to activate. Conditions display in this area when applicable.
Y ou can set one or more conditions to apply to afilter.
For these attributes you can filter by avalue that you enter as atext
string: CADStar Package Name, Package Type, VPL Package Name,
Zuken Package Info, Lead Form, Package Name for ALE.

Any Entity List of attributes of each entity type, with conditions currently used to

Features filter.

Components

Nets

4. Usethese buttons to build the Filter list:

Button Explanation

Add Adds the selected attribute to the Filter pane.

Select Existing To create afilter using the attributes of a specific component or package,
click the select arrow beside Reset, and click the component or package
in the graphic areathat has the attributes you want for afilter.

Reset If no attribute is selected in the Filter pane, click Reset to clear al

Remove attributes.

If an attribute is selected in the Filter pane, click Remove to clear that
attribute.

Using the Histogram to Filter

The Features Histogram dialog box displays selected features as nodes in a tree, grouped by
type (lines, pads, surfaces, and text). A node can be expanded to display the name of each
feature, and its polarity, count, resize information, and degree of rotation.

Procedure

1. Click the FeaturesFilter tool z .

2. Inthe Features Filter dialog box, click the Histogram button.
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The Features Histogram dialog box opens, with selection status of all features.

B Features Histogram [ =NN ﬂh]
Filter Features Histogram
Edit
name caunt
{Total N
4 Pads ENLI
r28 POSr=0.000 159
avaldsxs0 POS r=90.000 3
rectllx113 POSr=270.000 50
» rect23x30 12
rect24«105 POSr=270.000 50
rect25x34 POSr=270.000 4
rect25x47 POS r=0.000 2
[ Select ] [ Highlight
Tpdate
[ Thselect ] [ Turn Off ]
[ Expand All ][ Collapse

3. Choose Edit > Sear ch or press Ctrl-S.
The Search Pattern dialog box opens.

Search Pattern |Z| |E| E|

Search Pattern : | |

Case Sensitiwve

4. Define the Search Pattern:
5. Specify whether the search should be case sensitive or not.

6. Click the button of the requisite action in the Features Histogram dial og box.

Field Description
Select Select features according to a pattern.
Unselect Remove the selection of all filtered features.
Highlight Highlight all filtered features.
Turn Off Remove highlighting of features.
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Field Description

Update Refresh the histogram to reflect the features selected in the graphic area.
Update can be configured to be continuous.

Expand All Expand the feature tree to all levels.

Collapse Collapse the feature tree.

Browsing and Selecting Filtered Features

Y ou can browse through the results.

Prerequisites

Y ou have set up filters as described in .

Procedure

1. Click theFeatureFilter tool &% .

The Features Search dialog box contains tools for browsing through filtered features.

Layer : ]Index -
_____ H = ] Auto Zoom
[ P ” I ][ Select ]
[ G—m——TT “ U-———= ][ Unselect ]

2. Click the Layer bar and select one of the displayed layers to search.

3. Click theforward and back arrows of the Select row to select the feature then moveto
the next or previous feature.

4. InIndex, note the Index number of the currently selected feature.

5. To change the zoom to fit each feature, select Auto Zoom.

Setting Display Colors

Y ou can customize the colors used to display itemsin the graphic area. Y ou can define, save,
and load multiple custom color schemes.

For best results, use a dark color for the background, bright colors for layer features and
components, and light colors for Rubberband, Highlight, and Select.
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Procedure
1. Open the Colors dialog box as appropriate for the viewer you are using.

e InVaor NPI Graphic Station, choose Options > Colors.

e Inother viewers, choose View > Color Settings.

HEEEEEENC
NN
b 1 I
L B i
i 1§ I

Zuskom colors

1T T [ Is=ms]

# colors l 2 ]

Layers Layers General

Layer L . Layer 14 Backgraund

Layer 2 . Layer L5 . Highlight

Layer 3 . Layer Lé . Select .

Layer 4 Layer L7 Rubberband .

Layer 5 Layer L8 .

Layer 6 . Layer L9 .

Layer 7 . Layer 20 .

Layer § . Layer 21 .

Layer 9 . Layer 22 .

Layer L0 . Layer 23

Layer L1 . Layer 24 .

Layer L2 Layer 25 .

Layer 13 .

Basic colors 1

001010 Hue: 0 [2] Red: 255 2]
I:I I:I I:I I:I I:I I:I I:I I:I Sat: 0 |2 Gresn: 255 %
[ Add ko Custom Colors ] 1N 255 E Al e E

I Load I [ Save ] [ Defaulk ] [ Apply ] [ 2k ] [ Zancel ]
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2. Select the item for which you want to set the color:

Entity Explanation
Layer 1-Layer 25 | Colorsused for features or componentsin the displayed layers.
Background Color of the work area background.
Highlight Color of highlighted features and components.

The color of Valor NPI Netlist Analyzer netpoints on the bottom.
Select Color of selected features and components.

The color of Valor NPI Netlist Analyzer netpoints on the top.
Rubberband Color used for rubberbands.

3. Select acolor in the bottom pane.

4. Usethe action buttons to perform these tasks:

Action Button Explanation

Apply or OK The selected color is applied to the specified items in the graphic area.
The color scheme remains throughout the session. If you do not save the
color scheme before checking in the product model, it will revert to the
last saved scheme or to system default colors, if thereis no saved
scheme.

Save Saves your changesin your own user-defined color file.

Default Reverts back to the system default colors.

Load Loads your user colors.

Cancel Closes the dialog box without changing the color.

OK Closes the Colors dialog box.
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Troubleshooting

This troubleshooting topic is discussed:
An Entire Small Board isReported asaDifference. ............................ 40

An Entire Small Board is Reported as a Difference

When you are running CAM Compare on a small board, you might need to adjust the box size
to avoid having the whole board reported as a difference.

Symptoms
CAM Compare reports a whole small board as being different rather than isolating the specific
points that are different.

Causes

CAM Compare combines adjacent differences to minimize the number of issues that the user
must examine when inspecting the report. For aboard that is small relative to the default box
size, al differences on the whole board might be grouped.

Solution

Change the configuration parameter ia_box_size to 100 (mil) for small boards, so that the
individual differences are reported. On large board this setting would cause CAM Compare to
report many more individual differences - many of them from the same source.

See “ Comparison Process Configuration” on page 8.
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