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19.1 Bill of Materials

19.1.1 Generating a Bill of Materials

Altium Designer includes a powerful report generation engine, which can be used to generate a
comprehensive Bill of Materials.

Any schematic or PCB component property can be included. For components that link to a
company database, database fields that were not included in the schematic can also be
included in the BOM. Enable the Show checkbox to include a component property. To include
PCB parameters enable the Include Parameters from PCB option, to include additional
database parameters enable the Include Parameters from Database option.

The layout and grouping of data in the report is fully customizable, drag and drop columns to
re-order them, drag component properties into the Grouped Columns region to group by that
property.

Supported output formats include: text, CSV, XLS, HTML and XML.

Excel (XLS) format output can auto load into your company Excel (XLT) spreadsheet.
Report customization is remembered when you click OK to close the dialog.

Click Export to generate the BOM in the selected File Format.

Project and document parameters can also be included in the BOM. For example, to include
the value of the project parameter DesignRevision (added in the Project Options dialog) in
the exported BOM, add the string Field=DesignRevision to the Excel template.

The report generation engine can be accessed via the Reports » Bill of Materials menu
entry (settings are saved in the project file), or via the Output Job editor (settings are saved in
the OutJob file). Choose one approach and use only that approach, since the settings of each
are stored separately.

Bill of Materials For Project [Temperature Sensor.PrjPcb] (No PCB Document Selected)

Grouped Columns Show | | Comment | Description | Desighator || Footprint ~ || LibRef || Quantity -

Comment v 20pF Capacitor C200 CAPC2012M Cap 1

Foatprint v 10uF Polarized Capacitor | C500, C501 Cap Pol3 2
Header 324 Header, 3-Pin. Dual J100 Header 328 1
FwR25 Low Volkage Power JEO0 FwR25 FwR25 1
DMC-B0448M 8 char » 2 line LCD ¢ LCD300 DMC-B0448M 1

Bt Shew [@ | 4 7. Resistar R200, R201, R202, RESC2012N Rest 1

LS PICIECT73/S0  8Bit CMOS Micioco U200 SOIC-S028 M PICIGCTT3/S0 1

iﬂﬂﬁii TCNT5 Serial temperature st 11400 50108 TCNTS 1
ILM3TPMSTTS Three-Terminal Adju U500 F18E-04 Lk317MSTTS 1

Addressd

ApprovedBy

Author

CheckedBy

Clazs

Class |

Class Il

Code_JEDEC

Comment v

Companyh ame

Component Kind
Companentkind
ComponentLink1Des

ComponentLink LR v
Esport Dptions Excel Options Supplier Options
File Format | Microsoft Excel \Workshest [ xls] R Template W e <nones Production Quantity
[] &dd to Project Figlative Path to Template File
[ Dpen Exported [ Use cached pricing data in parametess if offling

Menu ] [ Export... ] [ Force Columns to Wiew [ Include Parameters From PCE I jul s l [ LCancel ]

Figure 1. Configuring the layout of the Bill of Materials, then click Export to generate in the selected file
format.

Module 19: Output Generation and CAM File Editing 19-1



19.1.2 Using databases with the Bill of Materials

Using this method, the Database Link file (*.DBlink) defines linkage between the schematic
component and a matched record in a database. The record match is established by key field
linking, which can be a single key field (for example a part number), or multiple key fields (by
defining a Where clause).

With this method of linking, the model and parameter information for the component must be
predefined as part of the Altium Designer library component. The library component must also
include the necessary key field information as part of its definition. Once this has been defined
you add a database Link document (*.DBlink) to your Library Package or PCB project, then you
can synchronize the component information (parameters) with the contents of fields in the
database.

Although each physical component defined by each database record does not need to map to a
unique Altium Designer library component — many database components can share the same
component symbol — this method of linking would typically be used in a "one database record-to-
one Altium Designer component” fashion. The unique Altium Designer component can either be
an instance placed on a schematic sheet, or a unique component in a component library.

With DBLink-style database linking, you include the Database Link file with the project.

19.1.3 Setting up the link to a database

To setup a link you’ll need to create a new *.DBlink file by going to File » New » Database Link
File.

Use the Databasze Links document to connect the fields in your databagze to the parameter names in pour design project. Either select one key / parameter pair to uge for matching, or enter pour own
where clause.

Source of Connection
() Select Database Type

(&) Use Connection Sting
Frovider=Microsoft.Jet OLEDE.4.0.0 ata Source=C:\Program Files'\altium Designer Summer 034 xamplest\Cis\E xample database. mdb Persist Security Info=F alse

() Use Data Link File

I Reconnect ] [ Advanced...

Field Settings

() Single key lookup

Databaze field | Manutactuer PN £ Part parameter | banutactuer P/M i

-
Databage Field Mame Dezign Parameter Update Walues Add To Design Wigible On Add Remove From Dezign
2 Capacitance Capacitance Drefault Drefault Drefault
2 Desciiption Drescription Drefault Drefault Drefault
2 Features Featuies Default Default Default
2 Manufactuer Manufactuer Default Default Default
2 Marufactuer P/N
2 Maximum Temperature M axirmum Temperature Drefault Drefault Drefault
4 Package Package Drefault Drefault Drefault
2 Packaging Packaging Drefault Drefault Drefault
2 Part Number Part Number Default Default Default
4 Price Price Default Default Default
4 Series Senies Default Drefault Default
4 Tolerance Tolerance Default Drefault Default
4 Typel Typel Default Drefault Drefault
4 Typed Type2 Default Drefault Drefault
4 Voltage-Rated ‘altage-Rated Default Drefault Drefault

Figure 2. A Database link file created for a project with all the links setup
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The first step is linking to the database itself.

Source of Connection
() Select Database Type

(¥) Use Connection Sting

Provider=Microsoft.Jet OLEDE.4.0:0 ata S ource=C:\Program Files\Altium D esigner Summer 03E xamplestCis\E xample database.mdb;Persist Security Info=False

() Use Data Link File

[ Reconnect ] [ Advanced... ]

Figure 3. The database link setup.

All Different types of databases can be linked to, including Excel, Access, SQL, MYSQL and even
Oracle. Any database which provides OLE DB support can be connected to. In Figure 3 an ODBC
based connection string has been built using a datalink direct to an access database.

For more details on all different types of connections to databases refer to the document AP0733
Using Components Directly from Your Company Database.PDF which you can find in the help
directory of the Altium Designer installation, or on the Altium website.

The next step is specifying a matching criteria.

Field Settings
(® Single kep lookup

Database field | Manufactuer P w Part parameter  |Manufactuer PN

Orwhere

Figure 4. The matching criteria

R

In Figure 4 the criteria is set to Manufacturer P/N for both database field and the part parameter

field. This means there needs to exist this parameter in both the database and on a created
component were the original component came from, be that a schlib, integrated library or a

database library. This field has to be a unique field that exists in both the database and on the

components being linked to.

Once the look up key is set, there is also the field mapping to be setup.

Field Settings
Q,' Single key lookup

Database field | Manufactuer PN £ Part parameter | anufactuer PAM
O wihere
Database Field Mame Design Parameter Update Values
2 Capacitance Capacitance Drefault
2 Description Description Drefault
2 Featuiss Features Drefault
2 Manutactuer b arwufactuer Default
2 Manutactuer P/N
2 Mawimurn Temperature b aximum Temperature Drefauilt
4 Package Package Drefauilt
4 Packaging Packaging Drefault
4 Part Mumber Part Murnber Default
4 Price Price Drefault
4 Seres Series Drefault
2 Tolerance Talerance Drefault
# Typel Typel Drefault
» Tupe2 Type2 Drefault
2 Woltage-Fiated Yoltage-R ated Drefault

-

Add To Design Yisible On Add
Drefault
Drefault
Drefault
Default

Default
Default
Default
Default
Drefault
Drefault
Drefault
Drefault
Drefault
Drefault

Figure 5. Field Mapping for each of the parameters that exists in the database.

Femove From Design

Dretault
Drefault
Drefault
Default

Default
Default
Default
Default
Drefault
Drefault
Dretault
Dretault
Drefault
Drefault
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The first two columns (from the left) on the Field Mappings tab allow you to control which
information from the database is to be mapped to the component's models and parameters.

The Database Field Name column lists all field (column) names in the currently active table of
the database. The Design Parameter column defines how each corresponding field in the
database is to be used — whether it is used to source a schematic component, link-in a particular
model, or to be attached to the component as a mapped design parameter.

Initial mapping is performed automatically upon connection to the database, with all database
fields mapped.

For fields that you explicitly do not want mapped from the database, set the Design Parameter
entry to [None]. Unmapped database fields are distinguished on the tab by the use of a red

A
cross icon “a. Mapped database fields are distinguished by a green tick icon ..

19.1.4 Linking the database to the Bill of Material

Source information for a Bill of Materials (BOM) has, in the past, been taken from the parameter
information of the placed components for the design. But that can lead to a lot of information
attached to a schematic that is only ever used for the BOM. If you place components from a
Database Library the BOM Generator is able to extract any other record information that has not
been added as design parameters at the time of placement.

When configuring the Bill of Materials report using the Report Manager, simply enable the
Include Parameters from Database option. This option will only be available if one or more

components in your design are linked to an external database. In the parameter listing, the (5
icon is used to distinguish a parameter that exists for one or more placed components in a linked
external database.

Bill of Materials For, Project [4 Port Serial Interface.PRIPCE] (Mo PCB Document Selected)

Grouped Columng | Show | | Comment || Description || Designator ~ || Foatprint || LibRef - | Price Part Number || Quantity -
B Part Number vl uF Capacitor 0.2 pitch €1, C2, C3, C4, C5, RADO.2 CaP 2M 0207 Co0T0a7 1
20pF Capacitor 0.2 pitch  C13 R&DO0.2 CaAP 2M 0.251C001861
50pF Capacitor 0.2 pitch  C14 RaDO0.2 CaP 2M 0.5 £o01862
10uF Electrolytic Capacito C15, C16, C17 TANT 2M/2M ELECTRO1, ELECT 0.33 CO0ETS
14004 01,02 DIODEC.4 DIODE 0.016 (1001001
DB37 J1 DB3I7RAF DB37 12.4 Jo01003
Bracket J2 BRACKET Bracket
COM ATEZB F1 ECH-BM=T COM ATEZE 101 Jpmoz?
™ R1 AxlAL0.g RES1 001431
All Colurnng Show| | | 1K5 Rz AxlAL0.4 RES1 00214
B Mounting 10K RESISTOR METWLC RF1 51P3 RESPACK SCOMML 001234
B Mumber of Bits B&SE ADDRESS 51 DIF1E Sw' DIP-8 o163
B Mumber of Tumns INTERRUPT SELEC 52 DIPg Sw' DIP-4 aom17s
5] F'ac:kagfa TL1ECES4 1 PGABE-11_SKT  TL1BCES4 001598
) Packaging 1438 TTL-RS232 DRIVEF U2, U3, U4 DIP14 1488_1 001659
I Part Number 4 1489 1489 R5232-TTL O US, UB, U7, U8, U3 DIF14 14891 01701
= P22s10 24-PIN TTLVERSA U10 S5DIF24 FZ2A0 001669
B Pice < T4HC3Z Quad 2N Pos 0r G U1 DIP14 SN7432 0.52{ 001680
: 1.8432Mhz 1 R4l CRYSTAL 2.89 ¥001003
) Series
B Spacing
B Switch Feature
B Switch Functinn S >
Export Options Exrel Options Supplier Options
File Format | Microsoft Excel Waorksheet [*.xls) W Template |BOM Default Template 35.x0t W <none Froduction Quantity
[ 4dd to Project Relative Path ta Template File
[] Open Exparted [[]Use cached piicing data in parameters if offline
[ Menu ] [ E=port... ] [ Farce Colurng to Vi Include Parameters From PCB I Ok l [ LCancel

Figure 6. Include additional component information that exists only in an external database

19.1.5 Adding PCB Information Directly to a BOM

Source information for a Bill of Materials (BOM) can be based on property information taken from
the PCB in the event you need to customize and use the report generation for more than a BOM.
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An example would be for generation of a pick and place file where every placement machine
wants the data (such as X, Y location) in a different column order and in different file formats.

When configuring the Bill of Materials report using the Report Manager dialog, simply enable the
Include Parameters From PCB option. This option will only be available if there is a PCB
document in the project file. In the parameter listing, the icon is used to distinguish a PCB
parameter for one or more placed components in the project.

Note that when you have a project with multiple PCBs and you enable the Include Parameters
From PCB option, the BOM Report Options dialog will automatically prompt you to select which
PCB to include in the BOM report.

Bill of Materials For Project [4 Port Serial Interface. PRIPCB] (PCB Document : 4 Port Serial Interface.PcbDoc)

Grouped Columns | Show | | Footprint || Designator || Center[Mil] || Center-v[Mil)] || Pad-#[Mil] || Pad-¥[Mil) ~ || Ratation -
Faotprint v|  RADO2 C1,C2, C3, C4, C5, 7710, 9450, 9490, 9 6440, 7080, 7240, 7 7710, 9550, 9590, 9 6340, 7080, 7240, 7 0, 90, 180, 270
TAMT 24 ./24 C16.C16, C17 5010, 11290 BO40, 7720, 8180 901011290 B140, 7820, 8280 270
DIODED.4 01,02 5430 5880, 5040 5290 5880, 5040 0
DB3FRAF Al 11580 7E39 11530 8680 270
1 Col Shon|a BRACKET J2 11720 7575 11720 9225 0
v O ECHABMRT Pl 3410 5600 10810 5500 0
anan AXIALD4 R1.R2 gas0, 10330 7220, 7360 1009010130 7220, 7360 0.180
SIP9 RP1 110 B8a0 8510 Ba80 180
v DIP1E 51 T8ED 7140 8210 7340 270
DiPa 52 8660 7140 ) 7340 270
v PGABEA1T_SKT 11 10430 BS00 10430 B000 270
DIP14 U2, U3, U4, UG, U 9460, 9430, 10570, 6620, 7670, 8170, 8 9310, 9750, 10870, £920, 7820, 8320,8 0. 270
SDIP24 i 8460 E450 I BE00 270
' KTaLl #1 10330 7220 10230 F220 0
v
L
v
Export Options Excel Options Supplier Optiors
File Format | Microsoft Excel Warksheet [*.4ls) w Template |BOM Default Template 9540t e <nane> Production Quantity
[ &dd to Project Relative Path to Template File
[] Open Exparted [[]Use cached pricing data in parameters if affline
[ Menu ] [ Export... ] [] Farce Columns toiew [ Include Parameters From Database Include Parameters Fram PCB ok l [ LCancel

Figure 7. Include additional component information that exists in a PCB.

19.1.6 Supplier Options

This feature located in the bottom right side of the bill of materials dialog enables the use of
linking to direct supplier data that is already embedded in the design from suppliers such as
Digikey, Farnell and Newark. In order for this section to function certain parameter need to exist in
the design.

e  Supplier Unit Price
Once this parameter has been enabled in the left column the supplier options should fully enable.

Supplier Optionz

4

w | Production Quantity |1

[ ] Round up Supplier Order Aty ta cheaper price break.

[ ]Use cached pricing data in parameters if offline
Figure 8. Supplier options in the bill of materials.
From here the local currency can be picked. There is two further options to pick, round up

supplier order Qty to cheaper price break. This tick box should pick the cheapest option for
buying in qty. For example if 9 are using on the design, however at 10 there is a price drop, and
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buying the extra is cheaper than the bill of material should round up to cheaper price point. The
second option, use cached pricing data in the parameters if offline is useful if the design in
progress uses a database library or you are offline, then it'll use the data that is already cached in
the design, using the conversion rate done at the time of population of the parameter in the
design.

Note: The currency data is set in the pricing parameter. If there is a difference between the
pricing data currency and local currency a conversion takes place.

19.1.7 Exporting the Report

The grid content of the data section can be exported and a report generated by using the Export
button in the Report Manager dialog.

1. Select a File Format from the drop-down list. When exporting the data using the Export
option from the Report Manager dialog, the following file formats are supported:

- CSV (Comma Delimited) (*.csv)
- Microsoft Excel Worksheet (*.xIs)
- Tab Delimited Text (*.txt)

- Web Page (*.htm; *.html)

- XML Spreadsheet (*.xml).

2. If you want the relevant software application, e.g. Microsoft Excel, to open once the exported
file has been saved, make sure the Open Exported option is enabled in the Report Manager
dialog.

3. If you want to have the generated report added to the project after it is created, simply enable
the Add to Project option in the Report Manager dialog.

4. Click on Export button in the Report Manager dialog and to generate and save the report in
the appropriate format.

19.1.8 Using Excel Templates

If you want to export your data straight into an Excel template, you can select an existing Excel
template or you can use the supplied Excel templates.

1. If the Microsoft Excel Worksheet (*.xlIs) file format is selected, the Template field becomes
available in the Excel Options region of the Report Manager dialog. Enter the required Excel
template file (* . X1.T) directly into this field, or browse for it by clicking the ... button. The
field's drop-down list contains a range of default templates for the installation.

Select the BOM Default Template.XLT fromthe \Program Files\Altium Designer
Summer 09\Templates folder. The file can be specified with a relative or absolute path using
the Relative Path to Template File option. For more information about template creation, refer to
your Microsoft Excel documentation.

E wport Dptions Excel Optionz

File Format | Microsoft Ercel Worksheet [7.1ls] w Template BOM Default TemplatesLT LY T

[] &dd ta Project [] Open Exported Relative Path ta Template File

Figure 9. File format and template data set for Bill of Materials.
2. If you have the Open Exported option selected in the Report Manager dialog, the file will
open in Excel after export.

3. Click on the Export button and nominate a filename and location for your report and click on
Save. The report opens in Excel, formatted in the nominated Excel template.
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4. Click on the Project Information tab to display details about the report.
A B C ] E F

1
, Bill of Materials 4 Port Serial Interface
3 |Source Data From: 4 Port Serial Interface.PRJPCB
4 |Project: 4 Port Serial Interface.PRJPCB
5 |Variant: None
G
7 |Creation Date: 21/07/2009 9:56:28 AM
8 |Print Date: 40015 40016.41425
49
10
11 Footprint Comment LibRef Designhator Description Quantity
1z RADD.Z 0.1uF CAR 2t C1,C2, 03, ¢4, 05 CB, GO, C10, 11, [Capacitor 0.2 pitch 10

ERADD.E 20pF CAR 2 13 Capacitor 0.2 pitch 1
14 RADDZ E0pF CAR 2 14 Capacitor 0.2 pitch 1
15 |TANT 2M/2M (10uF ELECTRO1, ELHC15, C16, C17 Electrolytic Capacitor RE mount 3
1g DIODED.4 1M4004 DIODE o1, 02 2
17 DES7TRAF  |DBES7 DB37 N 1
1g [BRACKET  (Bracket Bracket J2 1
19 ECR-IBMAT |CON ATE2B COM ATEZE P1 1
on AXIALD 4 1 REE1 R1 1
21 (AKIALD 4 1HE REE1 Rz 1
o7 SIPY 10k RESPACK BCONRPT RESISTOR METWORK 8 COMMON RESIS 1
73 DIF16 BASE ADDRESYSW DIP-3 =1 1
24 DIPE INTERRUPT SEUYSWY DIF-4 52 1
o5 |PGABER11_S|TL16CS54 TL1BCAS4 1" 1
o DIP14 1488 1483_1 U2, L3, g TTL-R5232 DRIWER 3
o7 DIP14 1489 14891 s, Ls, U7, g, e 1489 REX32-TTL CONVERTOR 3
og SDIP24 P10 P20 o 24-PiM TTL WERSATILE PAL DEVICE 1
og (DIP14 TAHCEZ SM7432 11 Cluad 2-IM Pos Or G 1
30 [XTALT 1.8432Mhz CRYSTAL kAl 1
31 37
32 Approved Notes
33
34
35
36
37
38
39
40

Figure 10. Generated Report in Excel using BOM Default Template.XLT template.
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19.2 Output Generation

All output generation settings (print, Gerber, NC drill, ODB++, CAM, report and netlist, etc) can
either be:

e Configured and stored as part of the project. If you select print, Gerber, and other outputs from
the PCB editor’s File, Design and Reports menu these output configurations are stored in the
project file.

o Alternatively you can add an Output Job file to the project and store the output setups there.
The advantage of an Output Job file is that it supports setting up multiple outputs of any kind. It
also allows multiple outputs to be generated in a single operation, and the OutJob file can be
copied from one project to another. Any combination of output setups can be included in the
OutJob file, and any number of OutJob files can be included in the project. Note that setting
made in the OutJob file are completely independent of the settings made in the PCB Editor’s
menus.

19.2.1 Creating a new Output Job file

The Output Job file enables you to define all of your design output configurations - assembly,
fabrication, reports, netlists, etc - all in the one convenient and portable file. Each output setup
uses a specific data source including the entire project (all schematic sheets), an individual
schematic or the PCB.

e Select File » New » Output Job File to create a new output job configuration file. A new
output job configuration file (Job1 .0OutJob) is created and added to the Job Files sub-
folder of the focused project in the Projects panel. It opens as the active document in the
design window and defaults to include all possible output setups.

DOutputs

Name Data Source Output Description Wariant Enabled
Publish To PDF [F8)

Aszembly Drawings Temperature Sensor - placed. PcbDoc Assembly Drawings [Mo Y ariations]
B8 Gererates pick and plac: Temperature Sensor - placed PebDoc Generates pick and place files [MaWariations]
B8 Test Point Report Temperature Sensor - placed PecbDoc Test Point Report [No Wariations]

Dutput Media

Bl [Add New Assembly Outp 3 Pt To
Sl Do lutp ) MMSHEYD1NRaphael Bl
) Composite ] Composite: Drawing Printer
(S PCE 3D Prints chloc PCE 3D Prints 8— o
(=§ PCE Prints Temperature Sensor - placed.PebDoc PCB Prints "% Publish To PDF

(=) Schematic Prints Al 5CH Documents Schematic Prints

L,
Publish Taweh

placed PcbDoc Composite Drill Drawing
(=4 Dl Drawing/G uides Temperature Sensor - placed PecbDoc Driill Drawing/Guides

(= Final Artwork Prints Temperature Sensor - placed PebDoc Final Artwork Prints D Generate Files

B8 Gerber Files Temperature Sensor - placed PebDoc Gerber Files

H8 NC Diill Files Temperature Sensor - placed. PobDoc MC Diill Files

E8 0DB++ Files Temperature Sensor - placed PebDoc ODB++ Files "
(=) Power-Flane Prints Temperature Sensor - placed. PcbDoc Power-Plane Prints Rl S LR
(= Solder/Paste Mask Print: Temperature Sensor - placed.PebDoc Solder/Paste Mask Prints

E8) Test Point Report Temperature Sensor - placed PchDoc Test Point Repart

=) [Add New Fabrication OU

of Materials [Project] Bill of Materials [NoWariations]

& Component Cross Refere [Project] Component Cross Reference Report [No Wariations]
,_'E=J Design Rules Check. Temperature Sensor - placed. PcbDoc Design Rules Check. [Mo Y ariations]
,_'E=J Electrical Rules Check.  [Project] Electrical Rules Check [NoWariations]
L'E:JF!epml Project Hierarchy [Project] Report Project Hierarchy [No Wariations]
,_'E=J Report Single PinMet:  [Project] Report Single Pin Mets [Mo Y ariations]
L'nglmp\e BOM [Project] Simple BOM [MNa Wariations]

[ [Add New Report Output
Figure 11. A Output Job file with four output setups configured to be published into the one PDF fle.

e Selected setups can be deleted (CTRL+A to select all) and new outputs can be added at any
time by clicking on the required Add New Output.

¢ Double-click on an output to configure it in its Properties dialog, or right-click for a list of
options. The Data Source and Variants columns also have a drop-down list to choose from —
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click once to select the item, then click a second time to display the down arrow and then
select from the list.

19.2.2 Setting up Print job options

e Select a print output from the Output Job file, e.g. Composite Drawing. Double-click to
configure this printout option in the PCB Printout Properties dialog.

PLB Printout Properties

Frintouts & Layers Include Components Frintout Dptions
Mame Top Bottom Double Sided | Holes tirror TT Fontz
o C “
== Top Layer

== echanical 4
==echanical 16

5 oo

Figure 12. Printout Properties dialog
¢ Click on the Preferences button to set the colors and layers to include in the printout.

PLB Print Preferences

Colors & Gray Scales Include on Mew FPrintouts
Top Layer Mechanical 1 Mechanical 3
Mid-Layer 1 , A
Mech |2 Mechanical 10
Mid-Layer 2 scharicsl 2 | [
Mid-Layer 3 Mechanical 3 Mechanical 11
Mid-Layer 4 Mechanical 4 Mechanical 12
Mid-Layer 5 . .
bid-Layer £ Mechanical 5 Mechanical 13
Mid-Layer 7 Mechanical 6 Mechanical 14
-hrijc!-!_a_l,ler ? Mechanical 7 Mechanical 15
[ Retieve Layer Colors From PCB l Mechanical 8 techanical 16
Fant Substitutions Optians
Default |-"-\ria| | D Print Keepout Objects []
Serif | Timez Mew Foman | E
Sans Serf |Aria| |E
Q. ] [ Cancel

Figure 13. PCB Print Preferences dialog

¢ Right-click on the print option in the Output Job file to configure which printer your output will
print to (Printer Setup) as the printouts will be sent directly to that printer when you run the
output generator.

¢ Right-click and select Print Preview to view your printout. From the preview window you can
copy the current Printout preview to the Windows clipboard by right-clicking and selecting
Copy. You can also save the image as an Enhanced Windows Metafile (. emf) by right-
clicking and selecting Export Metafile.
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Preview Composite Drawing of [Temperature Sensor.PcbDoc]

L]
(e |[Gwen ][O [Sew ) ENE 14411 b b1 Page-44 2105 297mn) (1633 Dose |

Figure 14. Print Preview window with all layers displayed.

When the printout is configured, you can run it as a batch job (if Batch is enabled) along with
all the other setups (F9), run the current output generator (SHIFT+F9) or run a selection of
output generators (CTRL+SHIFT+F9). These output options are also available in the right-click
menu. The printouts are sent to the printer.

19.2.3 Creating CAM files

You can setup and create manufacturing output files from the Output Job file, such as:

Bill of Materials

Gerber and ODB++ files
NC Drill files

Pick and Place files

Testpoint Report.

The data is output into appropriate documents in a folder within the same folder as your PCB file
or in separate folders for each output type as determined in the Options tab of the Options for
Project dialog.
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19.2.4 Gerber

This option in the Job Output file produces a Photoplotter output in Gerber format. Double-clicking
on a Gerber Files output displays the Gerber Setup dialog. Consult your PCB manufacturer for

their preferred settings.

Gerber Setup

GEHET~3|| Layers | Drll Drawing | &pertures | Advanced

decimal point.

mits
® Ihches

O Millimeters

rezolution,
zuppoitz that format.

mil.

Specify the unitz and format to be uged in the output files.
Thig contralz the unitz (inches or millimeters). and the number of digits before and after the

The number format showld be zet to zuit the requirements of pour Project.
The 2:2 format haz a 1 mil resolution, 2:4 has a 0.1 mil rezolution, and 25 haz a 0.01 mil

If wou are using one of the higher resolutions you should check that the PCE manufacturer

The 24 and 2:5 formats only need to be chosen if there are objects on a grid finer than 1

Farrnat
® 23
O 24
O 25

Figure 15. Gerber Setup dialog

19.2.5 NC Drill

This option produces a NC drill
output in an industry standard
format. Double-clicking on NC
Drill Files displays the NC Dirill
Setup dialog. Consult your PCB
manufacturer for their preferred
settings.

NE Drill Setup

Optiohe

KT Drill Formnat

Specify the unitz and format to be used in the MC Drill output files.

Thiz contrals the units (inches or milimeters], and the number of digits before and after the
decimal point,

Uitz Farmat
&) Inches ® 23
O 24
) Millimeters
O 25

The number format should be zet to zuit the reguirements of your design. The 2:3 format
has a1 mil rezalution,

2:4 haz a 0.7 mil regolution, and 25 haz a 0.07 mil rezolution. If you are using one of the
higher rezolutions you

should check that the PCB manufacturer supports that format. The 2:4 and 2:5 formats
only need to be chosen

if there are holes on a grid finer than 1 mil.

Leading/Trailing Zeroesx Coordinate Pozsitions

O Eeep leading and trailing zeroes ) Reference to abzolute arigin
O Suppress leading zeroes () Reference to relative origin
® Suppress fraiing zeroes Other

Optimize change location commands

ok || Cancel |

Figure 16. NC Drill Setup dialog
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19.2.6 ODB++ Output ODB:+ + Setup

This option produces ODB++ output, Layers to Plot [ iechanicall
ready to load into any ODB++ Layer Name | Pt Wl ety
. L s | TopLayer i L] Mechanicald
compliant CAM too!. Double-clicking e | = [ Mechanicalls
on ODB++ Files displays the Select | 1opoveday v
Layers to Plot dialog. {Bottorr Dverlay ¥
_Tc-.p Paste | V.
. |Bottom Paste. [
19.2.7 Pick and Place (Top Solder Mask ¥
{Battom Solder Mask. 2l
Thi . d |Keep Out Layer “
is opthn produces componenf[ Mecharicall v
data that is used to program a Pick |Mecharnical? ™
and Place machine. Double-clicking jeecied ¥
. . | Mechanicall6 v
on Generates Pick & Place Files |
displays the Pick and Place Setup
dialog.
i Miscell Dpti
1 9'2'8 TeStPOI nt report L . Select the PCE layer / Board Outline that will
O Include uncannected mid-layer pads be uzed ta create the ODB++ 'profile’ laper
This option produces information on [ Generate DRC Rules export file [RUL) |Board Dutline v
the location and size of Testpoints
for use in fabricating test fixtures and
programming testers. Blatlpsn &
Double-clicking on a Testpoints o | [ Coned
. . ancel
Reports displays the Testpoint

Report Setup dialog.

19.2.9 Smart PDFs

Altium Designer has built in PDF generation capabilities. As well as being able to create standard
PDF files showing the schematic sheets and the PCB layers, you can also include linked PDF
bookmarks to components and nets on the sheets and board.

There is 2 ways of generating PDFs, select File » SmartPDF from the schematic or PCB editor
menus, or use the Publish To PDF option in the Output Job editor.

Smart PDE

. Altium Designer Smart PDF

This Wizard will guide you through the
steps required to export a design to PDF.

[ het> | [ Enish

Figure 18. The SmartPDF wizard
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Using the SmartPDF wizard creates an output job file at the end of the process with all the options
that were specified in the wizard. This is a handy tool if you are not too familiar with the output job
file and how to modify the setups.

19.2.10 Publish To Web

The main role of the new web publisher output medium is to enhance collaboration by making
web publication of design outputs (graphical and table based) easy and automatable.

The new web publisher will publish the outputs of Outjob Documents on web hosted media (FTP,
S3, WebDav) as well as locally.

19.2.10.1 Locating

From the File menu, select New » Output Job File.

Click on the Publish To Web output medium, and select the outputs you wish to publish by
clicking in the Enabled column. A green arrow leading to the output medium will appear for each
output selected.

Dutputs
Data Source Output Description Variant Enabled )
= Assembly Dutputs Publish To Web (F3)
(=) Arssembly Drawings Temperature Sensor - placed PocbDoc Agzembly Drawings [Mo ariations] a8—
B8 Generates pick and plac Temperature Sensor - placed. PocbDoc Generates pick and place files [Mo Variations]
B8 Test Point Report Temperature Sensor - placed PebDoc Test Paint Feport [NV ariations] Output Media
Bl [Add Mew Assembly Dutp \_\} Print Ta

D ocumentation Outputs ) WMSRSYD1\Raphael BEW

(=4 Composite Drawing Temperature Sensor - placed. PcbDoc Composite Drawing o Printer
(4 PCE 3D Prints Temperature Sensar - placed PcbDaoc PCEB 3D Prints g e
(=) PCE Prints Temperature Sensar - placed PebDoc PCE Prints o— % Publizh To PDF
(=) Schematic Prints Al SCH Dacuments Schematic Prints 59— 4
B [Add Mew Documentation
SINE Fabrication Outputs
(=§ Compasite Drill Drawing T emperature S ensar - placed PehDoe Composite Drill Drawing 9—
= i des  Temperature - placed PebDoc Drill D 5
(=4 Final Artwork Prints Temperature Sensor - placed PcbDoc Final &rtworl Prints [ — I:I Generate Files
B8 Gerber Files Temperature Sensor - placed PcbDoc Gerber Files
BB NC Dril Files Temperature Sensor - placed PechDoc NC Drill Files
HS 0DB++ Files Temperature Sensar - placed PocbDoc ODEB++ Files .
(5§ Power-Flane Prints Temperature Sensor - placed PcbDoc Power-Flane Frints 9— = Ufeld New Output Medium]
(=4 Solder/Paste Mask Print: Temperature Sensor - placed PebDoc Solder/Paste Mask Prints fi—
B8 Test Point Report Temperature Sensor - placed PehDoc Test Point Report
[ [4dd Mew Fabrication Ou

S Hetlist Dutputs

[ [Add Mew Netlist Output]
&fifs Feport Outputs

&l Bill of Materials [Project] Eill of Materials [Ma ¥ ariatione] —
|_'E=l Component Cross Refere [Project] Component Cross Reference Report [Mo W ariations]

I:él Design Aules Check. Temperature Sensar - placed PcbDaoc Design Rules Check. [Ma Variations] EB—
I__é] Electrical Rules Check  [Project] Electical Rules Check. [Mo Variations] B—
|_'E=1F\eport Project Hierarchy [Project] Report Project Hierarchy [Mo Y ariations]

|_'E=IF\epUrt Single Pin Metz  [Froject] Report Single Fin Mets [Mo W ariations]

|:E=lSimpIe BOM [Praject] Simple BOM [Mo Variations]

[ [4dd Mew Report Dutput

Figure 19. Publish to web in the output job file

19.2.10.2 Settings Window

Once the desired outputs have been selected, right click on the output medium Publish To Web
and select Web Setup.

The settings window will display and allow you to configure the web output destination.

19.2.10.3 Prompt if files already exist

When selected this option will cause the system to confirm with you before overwriting any files in
the destination.

19.2.10.4 Open after export

When selected this option will cause the system to open the published files in a web browser
window.
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19.2.10.5 Destination Type

Four destination types, each representing a different way of transferring files, are available

allowing you to select the method best suited to your environment.

19.2.10.6 Destination Type - File System

The file system destination type will publish the web output to a folder of your choosing, either on

your local machine, or on a shared network drive.

19.2.10.7 Output Folder
This is the folder where the published files should be placed.

-

Publish To Web Settings Bx|

Publish To Web Settings
Prompt if files already exist

Open after export

[Destinakion Settings

Destination Twpe  |File Syskem L

Cutput Folder “\Documents and Settings\nicolas, fogg\Deskbop)webout) 52

ok, l [ Cancel

Figure 20. File system and destination options

19.2.10.8 Destination Type - FTP

The FTP destination type will publish the web output to a server capable of accepting files via the

File Transfer Protocol (FTP).

19.2.10.9 Server Name

The server name or address used to identify the server on the network.

19.2.10.10 User Name

The account on the server with the appropriate upload permissions.

19.2.10.11 Password

The password for the account used.
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19.2.10.12 Output Folder

The folder into which the files should be placed on the server.

19.2.10.13 HTTP URL

The URL which can be used to access the folder in a standard web browser. If blank the web
browser window will not be opened at the completion of the transfer.

Publish To Web Settings
Publish To Web Settings
Prompt if files already exist

Open after export

[Destinakion Settings

Destination Type  FTP v
Setver Mame COMPpanyserver

Iser Mame uplnadaccaunt

PaSSWDrd shbekkobabokkok

Cutput Folder LedMatrixDisplay

HTTP URL http: ffcompanyServer fLedMatrixDisplay]

’ Test Connection ]

o I e

Figure 21. FTP destination options

19.2.10.14 Destination Type - WebDAV

The WebDAYV destination type will publish the web output to a web server capable of accepting
files via the WebDAYV protocol.

19.2.10.15 URL

The full URL of the destination, including both the server name and the output folder.

19.2.10.16 User Name

The account on the server with the appropriate upload permissions.

19.2.10.17 Password

The password for the account used.
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Publish To Web Settings 23

Publish Ta Web Setkings

Erompk if Files already exisk
Cpen after expork

Destination Settings

Destination Type  [WebDay v
IIRL http:/fintranetserver foutput/LedMatrixDisplay

User Mame upoadaccount

Passwl:lrd ************l

(Basic authentication anly is supparkted)

Tesk Connection

ik H Cancel ]

Figure 22. WebDEYV destination options

19.2.10.18 Destination Type - S3

The S3 destination type will publish the web output to Amazon's Simple Storage System (S3). An
account with Amazon is required for this destination type.

19.2.10.19 Account Name

Your Amazon account name.

19.2.10.20 Access Key

Your Amazon access key.

19.2.10.21 Secret Key

Your Amazon secret key.

19.2.10.22 Bucket
The bucket into which the files should be uploaded.

19.2.10.23 Key Prefix

The prefix to add to each file name. A key prefix ending with / will cause the files to be placed in a
folder with the key name.
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Publish To Web Settings

Publish To Weh Settings

Brampk if files already exisk
Cpen after export

Destinakion Settings

Destination Type Amazon 53 v
Accounk Mame YourZomparny

Arcess Key LK 1DIkds675ds]k

Secret Key

Bucket output

Kew Prefix LedMatrixDisplay/|

’ Test Connection ]

o [ o ]

Figure 23. Amazon S3 destination options

19.2.10.24 Publish

Once the settings have been confirmed you may click the Publish To Web button to start the
upload. Once the upload has completed a web browser will open and display the published files.
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Figure 24. Final result publish to web

19.2.11 Running the Output Generator

You can run the Output Generator to create your output files and printouts from within the Output
Job file itself (right-click menu) or use the Tools menu which includes a number of Run options.
When the Run Batch command is selected (F9) all output setups with the Batch checkbox ticked
will be generated.

You can also generate output for a selected group of outputs from within the Output Job file by
highlighting them and selecting the Run Selected command (SHIFT+CTRL+F9).

Fabrication CAM outputs can be set to open automatically in CAMtastic by enabling the relevant
options in the Output Job Options dialog (Tools » Output Job Options).

19.2.12 Exercise — adding an OutJob file to the project

With the Temperature Sensor project open, select File » New » Output Job File.
Save the document, naming it as Temperature Sensor.OutJob.
Select all the output setups (CTRL+A), and press Delete to remove them.

Add in an Assembly Drawing, Gerber, NC Drill and a Bill of Materials.

o M w0 DN =

Click on the Gerber output setup to select it, then right click and configure the output. Make
sure layers are ticked, format set correctly, apertures etc... Do the same for the NC drill
output.

6. Select Tools » Output Job Options.
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7. Inthe Output Job Options dialog, enable the Gerber and NC drill output check boxes and
close the dialog.

8. Select both the Gerber and NC drill using the ctrl key, right-click and choose Run Selected
from the menu. The files will be generated, a new CAMtastic document created and the
gerber and NC drill documents loaded into it. These can now be checked, panelized, and so
on.

9. Once the Gerber is created, go back into the output job file and create a PDF of the assembly
drawing using the publish to PDF output type.
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19.3 CAM Editor

Altium Designer's CAM Editor (CAMtastic) offers a variety of tools, the most basic of which are for
viewing and editing CAM data. Once image and drill files have been imported, the Editor can
receive instructions determining layer types and stackup, at which point a netlist can be extracted
and compared with an IPC netlist generated from the original PCB design software. These netlists
will handle not just through-hole components, but blind and buried vias as well. The Editor also
offers Design Rule Checking, panelization and NC-Routing (plus milling) tools.

19.3.1 Setting up data to use in the CAM Editor

e Afterimporting CAM data into a CAMtastic document, you may notice that there is options
grayed-out, like export to PCB and DRC doesn’t work.

e The following sections detail steps to be taken in order to get Gerber or ODB++ data ready to
use in a CAMtastic document.

19.3.2 Import Data

e The starting point for the whole process is the loading of ODB++, or Gerber and NC Dirill files,
into a new CAMtastic document. If you have an IPC netlist, you should import this as well
when importing Gerber and NC Drill data. When importing ODB++, only import an IPC file if
the netlist is not in the ODB++ directory. The IPC netlist will allow you to update the extracted
nets with their original names, and differentiate between through-hole vias and free (non-
component) pads.

e The File » Import submenu commands all search for files with certain extensions within a
given folder. When importing drill files, for instance, the specified directory will filter out all files
except those with . DR*, .ROU, .RTE, .NC* and .Tx* extensions. If you receive dfiles with
different extensions than these, you may extend this list on the CAMtastic — Miscellaneous
page of the Preferences dialog (DXP » Preferences).

Preferences Ej@

[+ System [ ;
i . = -
e ﬂd CAM Editor — Miscellaneous
[+ Yersion Control !
[+ [ Embedded System Filz Extensions

[ PCE Editor Govhor [ a0k G pHO
[#-[] Texk Editars :

#- [ Scripting System il TR

= Ee M Editor MC Data [* DR** ROU;* RTE; * NC*;* . To*
:jﬁi::,eﬁanguage HPGL [* PL* % HP2* HP*;* HG*
LJDRC Netlist [*NET;*.IPC
o Import | Export :
f | 1iscellanenus Ouick Load

14 Drawing Modes

1o Film Box

'“'} Draw Dimension Load Gerber Load HPGEL
[+-[ Production Manager

Max. Size (Inches) |1o0.0

! : [¥]Load MC Data Load Metlisk
[+ [ Sirnulation
+ [ Wave Cuskom Aperture(s) Accurracy:
()1 Digit {e.g. NMNMLM) (50 2 Digits (2.0, NINM. NN
[ Set ToDefaults | = ] [ Save.. ] [ Load... ] [ Impart From... ™ ] 0k, ] [ Cancel

Figure 25. Miscellaneous options for CAMtastic in the Preferences.
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e From here you can alter any of the default extension lists associated with Gerber, Aperture,
HPGL and Netlist files as well.

e The CAMtastic — Import/Export page of the Preferences dialog lets you change the default
import and export settings for Gerber files. For example, if you regularly receive CAM data
generated using P-CAD, you might consider changing the coordinate precision format from
2:3 (Altium Designer defaults) to 4:4 (P-CAD defaults). If you don’t you will still have the
opportunity to change these settings from their default state each time you import a job.

Preferences

+- [ Syskem
+- [ 5chematic
+ [ FPGA
+|- [ Yersion Control
+ [ Embedded System
+| [ PCE Editor
+ [ Text Editors
+-[_ Scripting Syskem
=1 [£5CAM Editor
A General
L aiew [ Language
Z3DRC
@ Import | Export
14 Misrellaneous
4 Drawing Modes
14 Film Bioe
.4 Draw Dimension
+- [ Production Manager

‘:ﬁgl CAM Editor — Import / Export

Gerber Impart (Default)

Start Units: 4.4 Trailing Abs mm Import Settings. ..

[ Rszear | Advanced optians... |

Gerber Export (Default)

Skart Units! 4.4 Traiing Abs mm Export Settings. ..

[ Rszrax || Advanced options... |

Aperture Header ...

[¥] supress camments (remove GO4 commands)

Export 2 PCE - Polygons

+- [ Sirmulation (O Create Fills (only if rectangulat)
2 Wave (O Create Hatched Palygons
(3 Create Solid Polygons Salid Palygon Options. ..
Options
[¥] ©ptimize Exparted Garber, Dril, Raut fils size.
Import - handling of identical layer bypes
How dao wou want to praceed when importing Gerber,
MC Drill | IPC-356-0 iF the same layer bype already exists ?
() Use existing laver () Create new laver
[ Set ToDefaults |~ l [ Save... ] [ Load... ] ’ Import From... |~ ]

o

oK l ’ Cancel

Figure 26. Import/export options in preferences for CAMtastic.

19.3.3 Layer Type Assignments

¢ Individual Gerber and Dirill files are all assigned to individual layers. In addition, the CAMtastic
Editor looks at their names upon import, and tries to assign each one a layer type. It does this
according to the information in the Layer Types Detection Template dialog (Tables » Layer
Type Detection). This is a fully-customizable dialog that contains fragments of file names
(extensions, keywords or both) that identify individual files as layer types, such as signal,

negative plane, border, drill, and temporary layers (mechanical).

Altium Designer’s PCB Editor, for example, differentiates between Gerber layers by their
extensions, such as .gt1 for the top layer and .gb1l for the bottom. Other design programs
might export a . top file for a top layer, and a . sol file for the bottom (solder) layer. Some
of these programs, such as P-CAD, allow users to specify the Gerber output names
themselves.

After importing any group of CAM files, you should open the Layers Table dialog and review
the type assignments that have taken place automatically.
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Layer Types Detection Template

Laver Type Laver Type Stiing Template [uze ' to seperate]
Top: artd .. gtl.top. ..cmp..top,G T L laver! ,zoldcom,comp
Bottom: artd2,. gbl bottom, bottom,.. zld.. bat bot. GEL laper2 zoldzold.. zol
|nternal; art,.ininternal,.gtl,.gt2,. gt3,.atd,.gth gtk gl ..02..03..g4..05,.06

I egative Flane:

Pozitive Plane:

pgp.pwr.gpl.ope.gpd.gpd.gp5.gp6,.gnd.ground
pap,pwr,gnd,ground

Corill T op: dd01..gd1..ggl dill. .dil..tap.nel

Drrill B attarm; dd02,.gd..qg.drill..drl..tap..ncs

Drrill Internal; dd,.gd..gg.diill...dil..tap,.nc3, ned, . nch

Sill. Top: gzt gtotop silk,zilk,slk, st b, skt

Sill. Bottaorm; zzt bailk.gbo,zzb bot zilk sk, bz, skb

b azk Top: el cmagk,.gte trazk, tmb..gmt,maszk 1 .maskcom,.trtop maszk.mst
b azk Battom: zm,.gbs brnazk,. bk, zrmb mazk 2, mazkzold,. br.bot mask, mszh
Pazte Top: gpl1 .. gtp..tm.top paste.paste pst

Pazte Battom:

Refdes Top: tref

Refdes Baottar: bref

PCE Border: BDR..gko barder, out

Temporary: am1,amz,gm3,gmd,gm,gmE,gm? .gmS,gm3,gm10.gm11.gm12,0m13,gm14.gm15,qm1E,gpt.gpb
[ etlist: Ape.. et

#pl2..gbp..brm.bot paste pazte.psb

l ’ Cancel

Figure 27. Layer types detection setup.

You may open the drop-down list for the type and modify any assignment. For example, you
will notice that all drill files are automatically set to type Drill Top. You might want to

distinguish between top, bottom and internal drill sets at this point. This is not required,
however. Later on we’ll discuss pairing layers to accommodate boards containing blind and/or
buried vias.

e If you customarily receive Gerber or drill files that are not automatically assigned to a layer
type correctly, you should look over the file name fany distinguishing characteristics whereby
the CAMtastic Editor might identify them, and add them to the Layer Types Detection
Template dialog.

e (ODB++ does not need to use the Layer Types Detection Template dialog because all the
information needed to identify each layer is stored in the matrix file. However, it is good
practice to check the layer type assignments after the loading process ends.
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Layers Table

# | M ame Tupe Draw | Flazh On |Ln:n:k| Delete |ﬁ

1 E4_pc'rt_$erial_interfan:e.gtl | Rout/Mil
A 4 part_zenal_interface. gbl B ottam
ﬁ 4_part_zenal_interface gt Silk. Tap
ﬁ 4 port_zenal_interface.gbo | Silk Bot
A 4 part_zenal_interface gtp Paste Top
g 4 port_zenal_interface.gbp | Paste Bot
j 4 part_zenial_interface. gts Mazk Top
ﬁ 4_port_zenal_interface. gbs bl azk Bot
ﬁ 4 part_zenal_interface.gka  |Border

— L. . .

i

I NENMEMEEE
1000000000

1000000000

"'Jiew La_l,lergrder...” Apply ” Compress ]

k. l [ Cancel

Figure 28.Layers table assigning Gerber layers to Camtastic layers.

19.3.4 Board Stackup and Drill Sets

e Layers that have been assigned as signal types (top, bottom or internal) or planes will now
appear in the Create/Update Layers Order dialog (Tables » Layers Order). In most cases, the
CAMtastic Editor will be able to determine the stackup from the provided CAM data, but in
some cases all that will be provided is the logical order (the order in which the layers were
imported). It is your responsibility to make sure that the information in the Layer Physical
Order column is correct, with number one being the top layer. Be careful not to assign the
same order number to different layers. Once you have specified a valid stackup, the physical
order column will take precedence over the logical list when this dialog is reopened and you
will see the layers listed in their proposed stackup.

Create f Lpdate Layers Order

# ‘ Layer Mame Layer Logizal Order Layer Phyzical Order
4 EL1: gt 1 1

ﬂ L11: gpl 1 2

ﬂ L gl 2 3

ﬂ L3 g2 K] 4

L L12 gp2 12 5

ﬂ Ld: gbl 4 E

] l ’ Cancel

Figure 29. Logically layer order setup.
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e This same physical order will be reflected in the Create/Update Layers Sets dialog (Tables »
Layers Sets), where you match drill files to layer sets. Consider a 6-layer board (four-signal,
two-plane) with both blind and buried vias. The design might contain four separate drill files:

- one for the Top-Bottom pair (thru-holes)
- one for the Top-InternalPlane1 pair

- one for the MidLayer1-MidLayer2 pair

- one for the Bottom-InternalPlane2 pair.

e Remember that you are determining a drill set, not just outermost pairs. For blind/buried drill
layers, all layers that are drilled need to be in the layers set. For through hole drill layers, the
start and end layers should suffice.

Create [ Lipdate Layers Sets @E|
Set Lavers Set Mame ‘ Azzighed Drill Layer Signal / Plane Layers [n Set
#
1 |Top_Bot_Th_Haoles L7183 tat L1: gtlL4: ghl
2 |Top_Planel_Blind_‘iaz L19: tx1 L1: gtlL11: gpl
3 |Mid1_MidZ2_Bumied_“iaz L0 twd L2 gl1.L3: g2
4 |Bottom_PlaneZ_Blind Wiaz  |L21: t«3 L'I 2 gp2 L4 gbl
’ Ingert Lapers Set... ] ’Qelete Layers Set... ] lﬁelect Layer F'airs...]
I k. l [ Cancel

Figure 30. Drill setup for thru hole and blind and buried setups.

19.3.5 Netlist Extract

e This step (Tools » Netlist » Extract) relies on the accuracy of the steps preceding it. You
can’t do it at all unless you’ve got a layer type assignment for every layer in your board (you
should set mechanical layers to Temporary).

e The CAMtastic Editor will trace connectivity from one layer to another, consulting the NC drill
files to make layer to layer connections. For this reason, the layer stackup you defined in the
Create/Update Layers Order dialog, and the drill pairs you selected in the Create/Update
Layers Sets dialog, are critical precursors to extracting an accurate netlist from the CAM data.

e If you have included an IPC netlist file with your imported Gerber and NC Drrill files, you may
restore the original net names (Tools » Netlist » Rename Nets) and differentiate between
through-hole vias and free pads in your new PCB file. But much more importantly, an IPC
netlist gives you a reference with which the extracted netlist can be compared (Tools »
Netlist » Compare).

e For IPC netlists generated from Altium Designer's PCB Editor, you will notice that the
CAMtastic Editor's compare function will usually find a series of “missing nets” without names.
This is because the PCB Editor’s IPC format includes single-pin nets — the CAMtastic Editor,
on the other hand, disregards pads without any copper connections as far as the netlist is
concerned. In fact, its DRC has an option to remove non-functional pads.
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19.3.6 Running a DRC

Now we can run a DRC (Design Rule Check) to verify there are no violations in your CAM file
that will affect the fabrication. You are presented with 18 rules. The values for these rules will
be retained from your previous CAMtastic sessions, unless you loaded your CAM data from a
Protel output that included a .RUL file. In any case, the values of these rules may be modified
before running the DRC.

19.3.6.1 Setting up the DRC

1.

Select Analysis » PCB Design Check/Fix. The PCB Design Check/Fix dialog displays.

PCB Design Check / Fix

11 |Power/Ground Shartz

12 |Mon-Functional Pads

13 |Silkecrean Over Mazk

14 | Diill: Double Hits
ﬂ Drill: Tauching Hales

16 |Starved Themals

17 |Met Sharts

[
fom]

# Diezcription Chechk ‘ Size [milz] ‘ AutaFix |~
L [in. Annular Ring [Dinll-» P ad) a.0 D )
A kin. &nnular Bing [Drill-> b azk] 130 D
j Min. Annular Bing [Pad-=kazk 4.0 D
4 |Min Clearance [Pad:>Pad) o S
ﬂ Min. Clearance [Pad-> Trace] 10.0 -
ﬂ kin. Clearance [Trace-: Trace] 10.0 -
L Min. Pad Dhameter 40.0 D
ﬂ Min. Trace Width 10.0 D
9 |Solder Bridging 50 [
ﬂ Part-» Fart Spacing 10.0 -
I
O
O
O
O
I

NEEHENENEEEEEAEEEA

i

| Open. || save. || Resst |

Ok H Cancel ]

Figure 31. DRC setup in Camtastic.

From this dialog, you can change relevant size values, if required, or enable the Auto Fix
option, if available, so CAMtastic will attempt to fix any violations found. We will first run the
DRC without Auto Fix enabled to review the number of violations and then with an Auto Fix
option enabled. Type in the sizes as displayed in the PCB Design Check/Fix dialog above.
Enable all the Check column boxes. You can click on the Check header to toggle all options
on or off.

Once you have set up the DRC, you can save the DRC settings to a . DRC file by clicking on
Save. Use the Open button to reload saved .DRC files.

4. Click OK to run the DRC. The DRC runs and any violations display in the CAMDXP dialog.
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CAMDXP X

jr) DR Summary of Yiolations: Found:  Fixed:  Remaining
Annular Ring (Drill- =Pad): 0 0 0
annular Ring (Drill- =Mask); 3 0 3
Annular Ring (Pad-=Mask): 0 n 0
Clearancel(Pad- =Pad): 0 0 0
Clearance(Pad- =Track): 0 0 0
Clearance(Track-=Trackl: 0 0 0
Minirmurm Pad Size Check: ] n 1]
Minimum Track Size Check: 0 n 0
Solder Bridaing Check: 10 0 10
Part - Part Spacing Check: 0 0 0
PoweerfiGround Short: ] n 1]
Mon-Functional Pads: ] n 1]
Silkscreen over Mask: z0 n z0
Drill  Mulkiple Hiks 3 0 0 0
Drill  Touching Holes 0 0 0
Starved Thermals Check: 0 n 0
Met Shorts: 1] ] n
Met Antennas Check: 1 n 1
Total # of Remaining Yiolations: 34
Mote: all violations can be viewed using the
CAMtastic! Panel (Click the DRC Tab)

Figure 32. Results of a DRC check in Camtastic.

5. Click OK to close the dialog and click on the Drc tab in the CAMtastic panel to view more
details about each of the violations.

DRC Ermarz

Dz
—

Annular Bing: Cill-» Maszk [3]
[ Ref0)

CaRei]

CARei

{71 Solder Eridging [10]

[0 Silkzcreen over Soldermask [20]
(7] Met sntennas (1]

Info @ | Drcfs§ |Mets 33« | Stepsteg

Figure 33. Navigation of DRC violation in the Camtastic Panel.

6. Double-click on a violation error folder in the Drc tab of the CAMtastic panel, e.g. Silkscreen
over Solder mask, to view the individual error subfolders. Click on a subfolder, e.g. Ref (13),
to zoom in on and highlight the offending object/s in the design window.
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Figure 34. A Silkscreen over soldermask problem found in CAMtastic.

19.3.6.2 Querying a violation for further information

You can find out more information about the possible

reason for errors by querying the object/s involved in Infa Query
the violation. Guery Object... Yalue
1. If the CAMtastic panel is active, press Shift+F5 to cam_work
make the design window active, or click in the Leper U&= el gretiell [riteiama s
workspace. You can now use the zoom and pan Layer Type: Mask Top
commands. Dcode Ma: 27
[Dcode Shape: Round
2. Press Q for Query (or select Analysis » Query » Dcode Dimension(s)
Object) and the cursor changes to a pointing Diarneter 0 052000
hand. Click on the object you wish to find more Type: Flazh
information about. The information about the Cen Bt 7 81000 - 704000
selected object is displayed in the Info tab of the DRC Emmars:
CAMtastic panel. At the bottom of the Info Query Err 1 13
section, all the DRC errors are listed that relate to h
the queried object. Click on these errors to zoom Info @ |Drcfag | Mets S| Steps oy
into those related violations.
D27 Round 0.053000: 0.052000 A
3. You may also wish to measure distances between
. : . nli; * | Inch -
objects if there are clearance issues. Select a
measuring option, such as Point to Point or Object 7.634471:6.918065
to Object from the Analysis » Measure submenu
and click on the points or objects you want to Figure 35. Query results in CAMtastic.

measure. The measurements are displayed in the
Info tab of the CAMtastic panel.
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19.3.7 Using Auto Fix

1. Inthe PCB Design y
» PCB Design Check/Fix),
enable all items in the
Check column. Enable the
Auto Fix checkbox for the Silkscreen over Mask: 20 20 0
Silkscreen over Solder Mask

design rule only. Click OK to

jr) DRC Summary of Violations: Found: Fixed:  Remaining

rerun the DRC. The Total # of Remaining Violations: ]
CAMDXP dialog displays Mote: All Violations can be viewed using the
the results. CAMtastic DXP Panel (Click the DRC Tah)

2. You will notice that number
of violations has been
reduced as the Auto Fix
option has resolved the Figure 36. Summary of the fixes made in CAMtastic.
Silkscreen over Solder Mask
errors. Auto Fix removes enough of the overlaid object to clear the violations.

3. Check what has been achieved by using the Auto Fix option. Double-click on the Silkscreen
over Solder mask violation error folder in the Dre tab of the CAMtastic panel, then click on
the Ref(13) subfolder to display and highlight the auto fixed objects in the design window.

4. Remember you can always use Edit » Undo DRC Errars v
(shortcut Ctrl+Z) to reverse any auto fixes. Dic:

|7 &nmular Ring: Drill->Mask (3]

|_71 Solder Bridging (10

[ Silkscreen over Soldermask [0
| =13 -

[CARef14] - FIXED
[ Ref{15) - FIED
[ Ref(16] - FIXED
[ARef17] - FIXED
[CARef18] - FIED
[CARef19] - FIED
[ Ref{20) - FIXED
[ARef21] - FIED
[ Ref22] - FIXED

[ T Y i Y O ol ) o

Info B DTC Mets 23 Stepsf{

Figure 37. Fixed problems on the result of the fix
on the left.

19.3.7.1 Using Auto Fix in the CAMtastic Panel

You can also use the Auto Fix option (where applicable) from the right-click menu when in the
DRC tab of the CAMtastic panel. This allows you to fix individual errors as well as entire DRC
types.

To auto fix all the Silkscreen over Solder Mask errors, for example, from the DRC tab, right-click
on the Silkscreen over Solder Mask violations folder in DRC tab of the CAMtastic panel and select
Fix All - Silkscreen over Solder Mask errors. All violations in that folder are fixed.

To auto fix individual errors, right-click on an individual error Ref folder and select Fix DRC Error.
The error is fixed.
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19.3.8 Checking Remaining Violations

Check the remaining violations and resolve any other errors as necessary. The table below
explains the reasons for the remaining violations.

DRC Violations

Notes

Annular Ring (Drill>Mask)

The three violations are for annular rings (drill to mask) that have a
negative value, which is not interpreted by the DRC. Investigation
using the Analysis » Query » Object command (shortcut Q) will
show that the drill holes are larger than the pads and have a
diameter of 140 mil and the masks are 150 mil in diameter. The drill
to mask expansion of 5 mil (half of the difference between the drill
hole and mask diameters) is still better than the fab house minimum
of 4 mil (pad to mask), so these errors can be ignored.

Solder Bridging

Solder bridging checks the Top and Bottom layers against the Mask
Top and Mask Bottom layers for the distance from the edge of the
mask opening to any objects under the mask but on a different net
from the pad exposed by the mask opening. DRC flags a violation if
the nets are different and the objects are not correctly covered by
the mask.

In this example, the solder bridging occurs where the routing to the
end connector comes in contact with the mask. Since there are
many different nets under the mask, errors are generated. Visual
inspection shows that this is OK, so the violations could be ignored.

Net Antennas

A rogue flash has been detected. This DRC looks for track ends not
terminating on a track end, pad or via. This trace can be deleted by
selecting Edit » Clear and then selecting the flash, right-click to
Clear and press ESC to end the command. Notify the PCB designer
of this alteration.

Table 1. Summary of DRC violations and what they mean.

The data in the design has now been verified and the files are ready for the next stage of

fabrication.
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