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FAB 3000 (Version 7)

The most unique and easy-to-use CAM/DFM solution

by Numerical Innovations, a Division of Caneberra Technologies, Inc.

Nowadays, it's critical for every PCB designer to use CAM
software to analyze and prepare their gerber & drill files for
manufacturing. FAB 3000 is a "Full-Featured” CAM software
package targeted towards the small-to-mid size company;
who would like to have "high-end" CAM software to run
DRC/DFM verification, edit and output data, compare nets,
merge gerber files, wite customized C/C++ scripts &
applications, and perform many other useful features.

FAB 3000 is by far the best value in the PCB industry, and it
has ALL the power of those other CAM tools costing
thousands of dollars for a fraction of the price.
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1 FAB 3000 - Help Guide

@)Numericai

Innevations

FAB3000

numearicalinnovations.com

The Ultimate Link from Design to Fab

Get Immediate On-Line Help - Visitthe FAB Support Forum:

For the most up-to-date help documentation; Visit our website supportforum: FAB Support Forum

'Numerical

Innovations.
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What's New!

2 What's New!

Click the following link to view the Revision History.

-—
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3 Getting Started

3.1 System Requirements

Below are a listing of the minimum required system requirements.
-—

Windows (32-bit and 64-bit):
XP/2003/Vista/7/8

Linux (64-bit):
kernel 2.6

System Requirements:

¥512+ MB RAM recommended.

120+ MB of free hard disk space.

FSuper VGA (1024 x768) display.

kHigh Color (16 bit) graphics card.

F4X CD-ROM drive with 32 bit drivers.

FMouse. Intelli-mouse (wheel mouse) recommended.
kinternet connection recommended.

3.2 Installation

For detailed FAB 3000 installation and setup instructions, please view the following link: http://www.
numericalinnovations.com/pages/fab-3000-installation-instructions

—

3.3 Licensing Options

FAB 3000 offers multiple licensing solutions.
-—

Single User - Activation Code (Internet Activated):

Receive one activation code. Enter your activation code and it will be automatically verified over the
internet. When you are ready to move to another computer, simply De-Activate from your old computer,
and Activate on your new computer. Visit this link for detailed instructions:
http://forums.numericalinnovations.com/post/How-do-I-move-my-license-to-another-computer-4903592

Multi User - Activation Code (Internet Activated):

Receive one activation code. Enter your activation code one-time and registration is performed
automatically over the internet. Repeat for X users. You also have access to an online License Control
Panel (LCP) allowing you to manage multiple licenses (activate/deactivate).

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.
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3.4

Single User - FLEXnet (Node-Locked):
A hardware locked license where the software is locked per machine (no internet activation required).

Node Locked - License Key Installation[ 8"

Network/Floating - FLEXnet (Concurrent):
This option is ideal for companies that want to manage the number of engineers using FAB 3000 but do
not want to manage the individual users of the product.

Software provided under this option may be installed on and processed by the Server computer located
at a site indicated on the inwice, and may be installed on and simultaneously processed by the number
of workstation and/or personal computers ("Concurrent Users") indicated on the inwoice, which have
electronic access to the Server computer located at any site indicated on the inwice and which are
accessing the same data concurrently from more than one computer up to the predefined limit. Network
- License Installation[11)

Enterprise/Site - FLEXnet (Unlimited):
The ultimate freedom in software licensing because it grants your company the right to install
UNLIMITED seats of our software onto your workstations, networks, laptops, or home computers.

Node Locked and Demo - License Key Installation

FAB 3000 uses FLEXnet Publisher (formerly FLEXIm) for license management. FAB will accept either a
valid License Key or License File (*.lic). Without a Valid License Key or File (*.lic), FAB will start in

unregistered mode. A Node Locked License is also referred to as a Single User License.
—
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/F

-

This is
your
systems
unique
Host ID
(i.e.
Ethernet
Address).

Paste

B ' Enter FLEXnet License Key.. = | E
If you have a FLEXnet license key please enter it below, and press button 'Activate’.
Mote: If you do not have a license key yet, press button ‘How do I Get a License Key?
for more assistance.
ﬁ Buy MNow a How do I Get a License Key...
ProductMame: FAB 3000 V6 [Unregistered]
HostID: ~844bf5227281a0b3cc451dal 080027003365"
License Key: <]
Mote: Please
paste your
license key
into the
ajacent field.
al
Get PERMAMENT Key... Reguest TRIAL Key...
Cancel % Activate

your
license
key into
this field.

Use
Ctrl+V or
Rt.Click
menu
Paste

Installing a FAB 3000 License Key:

A. Start FAB 3000.

B. Go to FAB 3000 menu: Help | Enter License Key | Enter Flexnet Key...[13)
C. Paste your license key into the license window, and press button "Activate"

Note: If your license key is valid, you will receive a success message (see below).

License Key is Valid

-
\11) License Key is valid and has been stored.

Note: If your license key is invalid, you will receive this message (see below). We recommend that if
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3.5

you are having problems to press 'Yes; to review the error log. If you feel this is an error, please send a

screen capture of the error log to sales@numericalinnovations.com and we'll be happy to resolve the
license key issue.

License Error!

\?n)

The License Key entered does not appear to be valid.

Would vou like to view the license error log?

Installing a FAB 3000 License File (*.lic):
Place your valid license file (*.lic) into the FAB 3000 license folder:

Windows
ex. C:\Numerical Innovations\FAB3000V6

Linux
ex. /opt/Numerical/FAB3000

Note: FAB 3000 will automatically check the FAB 3000 Installation first for a valid license file.

Activation Codes: Single User, Multi-User - License Installation
(Windows)

Follow the instructions below to activate your standard license key.

—

Installing a FAB 3000 License Key:

A. Start FAB 3000.

B. Go to FAB 3000 menu: Help | Enter License Key | Activate...[213

C. Paste your activation code into the edit box (use key 'Ctrl' + 'V).

D. Create a Password (you make this up - must be at least 4 characters).
E. Enter your email address.
F. Press button "Next"

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.


mailto:sales@numericalinnovations.com

Getting Started 11

o —

FAB 3000 Activation.

Activation Information: /1

Activation Code: | |

Paszword: | |

E-mail: | |

Pleaze enter your Activation Code, create a password, and provide vour email.

NumericalInnovations.com

Meote: You may copy/paste the activation code into field above - using "Ctri+\".
If neces=ary, click button Proxy Settings to enter Proxy Server settings.

Proxy Settings...

Cancel I <] Back | Hext [»

Important Note: Make sure you retain the Password and Email used during the initial activation. It will be
required should you ever want to install FAB 3000 onto another computer.

3.6 Network - License Installation

Numerical Innovations, uses FLEXnet Publisher (formerly FLEXIm) for concurrent license management.
All new and existing concurrent license customers will use FLEXnet Publisher to authorize each product
user within their environment. (This does not apply to individuals who purchase individual user licenses.)

The procedure for installing and using FLEXnet Publisher is outlined completely in the following steps.
Follow the steps in the order presented and read through each step before proceeding. You may wish to
print this page to use as a guide.

Note: If you need assistance, contact our Product Support at support@numericalinnovations.com
[ElNote: Instructions for using FLEXnet Publisher are detailed in the FLEXnet Licensing End User Guide
(PDF).

SUPPORTED PLATFORMS

# Microsoft Windows XP/2003/Vista/7 (32-bit)
# Microsoft Windows XP/2003/Vista/7 (64-bit)
# Linux 2.4 Kernel or higher (32-bit)

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.
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# Linux 2.4 Kernel or higher (64-bit)

1. You should have received a Numerical Innovations Network Bundle which contains the following files:
a. network.txt (this document)
b. Imgrd (Server Daemon)
€. huminno (vendor Daemon)
d. Imtools, Imutils (FLEXnet supplied utilities)
e. flexnet_licensing_end_user_guide.pdf (FLEXnet Publisher instructions)
f. vcredist_x86.exe (for Windows 32-bit only)

2. Extract the files to a temporary folder.

3. Copy all the files from the temporary folder to the designated folder you choose on the FLEXnet
server. This folder will be referred to as the FLEXnet folder in subsequent steps.

For Windows platforms, the default location to copy to is C:\FLEXnet. For UNIX and Linux platforms,
select a location. Create these folders as needed.

If you have an existing FLEXnet installation, you can choose whether or not to overwrite the old files.

4. To generate your License file, requires the following information about your FLEXnet sener (Platform,
Hostid, Hosthame)

5. Select the platform of your FLEXnet server (Windows-32, Windows-64, Linux-32, Linux-64).
6. Determine your hostid. You can use the following procedure:

a. Open a command line window.

b. Navigate to the FLEXnet folder.

¢. Run Imutil Imhostid. Note the space between Imutil and Imhostid.

d. If the system returns more than one hostid, use the first one that appears on the list.

7. Enter the hostname. If you are not sure of the FLEXnet sener's hostname, you can run hostname
from a command line on the FLEXnet seneer.

8. Fill out the Numerical Innovations - "Request License Form":
http://www.numericalinnovations.com/license_request.html

Note: You will receive your license key (via e-mail) within one business day.

Save and Configure your License File (*.lic)

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.
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9. Once you receive your License File (*.lic), sawe it to the FLEXnet folder.
10. Go to the FLEXnet folder and open license.lic in a text editor.

11. Edit the vendor path to match the path for the FLEXnet folder. When you are finished it should look
something like:

VENDOR numinno C:\FLEXnet\numinno.exe  (Windows)

where C:\FLEXnet is the path to the FLEXnet folder and numinno.exe is the daemon that checks each
installation of the Numerical Innovations, LLC product to make sure it is authorized to run.

The UNIX and Linux path should reflect the path and folder you chose in Step 3.

Leawe the rest of this file as is. Save and close it.

12. Start the FLEXnet sener by opening a command line on the FLEXnet server while in the FLEXnet
folder and typing:

Imgrd -c license.lic
13. Set the environment variable on each client as follows:
On Windows:

a. Go to Control Panel > System > Advanced Tab > Environment Variables. A dialog box appears.

b. Click New under System Variables. Another dialog box appears.

c. Enter LM_LICENSE_FILE in the top field.

d. Enter port@hostname in the bottom field. The default port is 27000. The hostname is the same one
entered in Step 7. (Note: This step may not be required)

e. Click OK on each open dialog box until they are all closed.

On UNIX or Linux, type export LM_LICENSE_FILE=port@hostname on the command line. The default
port is 27000. The hostname is the same one entered in Step 7.

14. Install the Numerical Innovations, LLC product onto each local client machine for which you have a
license, by following the installation instructions that came with the product CD (or download).

15. Place a copy of the License File (*.lic) in the products installation folder ie. "C:\Program
Files\Numerical Innovations\..." (or whatever directory you installed the software into).

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.
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At this point, you can start the Numerical Innovations, LLC product on each client machine.

Windows Only - If you receive error message stating "Missing MSVCRS80.dIl" (or similar) When starting
the vendor daemon "numinno.exe", you will need to install the Microsoft Redistribution utility:
"veredist_x86.exe". This will correctly include all required DLL's that you require.

3.7 Launching FAB 3000

Please select your OS (below), for specific information to launch software.
e

Windows|[ 14
Linux[14

3.7.1 Windows OS

Please perform the following to launch for Windows.

Tutorial

1.Left Click 'Start' button.

2.Select: All Programs

3.Select: Numerical Innovations | FAB 3000

You will now see FAB 3000 software begin to execute.

For detailed FAB 3000 installation and setup instructions, please view the following link: http://www.
numericalinnovations.com/pages/fab-3000-installation-instructions

3.7.2 Linux OS

Please perform the following to launch for Linux.
e

Set the Library environment variable: LD_LIBRARY_PATH, to include the path of the Numerical
Innovations shared libraries (using a local shell program type the following).

PLD_LIBRARY_PATH=/opt/Numerical/lib
rexport LD_LIBRARY_PATH
M opt/Fab3000/fab3000

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.
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3.8

3.9

=INote: For this example we assume that you have installed Fab3000 into the folder: /opt/Numerical

[ElNote: You may also create a short startup script for this executable, which first updates
'LD_LIBRARY_PATH', and then runs executable. Please consult your platform reference material for
more information.

Note: Kernel 2.4 (or higher) is required for Visual Chip (Linux 32-bit)

Note: Kernel 2.6 (or higher) is required for Visual Chip (Linux 64-bit)

For detailed FAB 3000 installation and setup instructions, please view the following link: http://www.
numericalinnovations.com/pages/fab-3000-installation-instructions

Technical Support

Visit our website support: Technical Support

Getting Additional Help

ﬁ, For the most up-to-date help documentation visit the FAB 3000 - Online Help Manual

e Search and Find instant answers from other FAB 3000 Users, \isit the EAB 3000 - User Support
Forum

@ Contact Numerical Innovations Support Team - Submit a Support Ticket
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4 Learn Guides

Step-by-Step instructions for learning specific features.
o P S

4.1 General

4.1.1 Viewing & Selection Basics

Performing the viewing basics. Anintroduction to the essential viewing features of the editor including:

Editor Modes, Workspace Navigator, and the Layers Table.
e

Viewing Basics:

® To turn selective layers ON or OFF, left-click over the light bulb icon next to each layer name within

the Layers Panel. If the light bulb is dark ? , the layer will be turned OFF. If the light bulb is yellow }
the layer will be turn ON. To adjust layer color, left-click on the adjacent color box. Right-click for more
layer options.

® To Isolate a single layer (ie. display one layer at a time), right-click in the layer panel, and select
Isolate’ from the menu.

® To Zoom Window, set Fab3000 Editor Mode to Zoom Window mode g Left-click anywhere in the
editor, and then drag across the editor to cover any area that you need a closer view. If you just left-
click, Fab3000 will automatically zoom-in 2X

You may also activate Zoom Window by either:
1. Menu: View | Zoom | Window
2. Right-clicking in the editor to display the menu, then select menu item: Zoom | Window.

® To Dynamically Zoom In or Out, use the mouse scroll wheel (if available). Scrolling the mouse
wheel forward will automatically Zoom-In. Scrolling the mouse wheel in the other direction will zoom out.

® To Dynamically Pan, hold the mouse middle button (if available), and drag your mouse in any
direction.

® To View another Job/Panel, goto the menu: Windows | Workspace Browser..., and double-click
any item. A new view will be created in the editor along with a new tab.

® To Open a Selected Insert

1) Select any insert you want to view.

2) Goto Menu item: Job | Open Selected Job...

The selected job insert will now be displayed in the editor.

® To Leave or Reset any function or selection set, Press 'ESC' key at any time. You may also 'Right-
Click" inside the editor, and select menu item 'Cancel’.
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Selection Toolbar Icons:

® To Select Objects, set Editor Mode to Select mode b . Mowve the mouse over any Object and
then Left-click. That object will now be highlighted, indicating that it has been selected and added to the
Active Select Set.

® Standard Selection Mode is the default used by the editor. If activated, each time you select
an object, Fab3000 will remowe all previous objects in the selection set.

® To Add Objects to the Active Selection Set, click on the toolbar button Add Selection and
select the objects. Those selected objects will be highlighted and added into the active selection set.
® To Remove Objects from the Active Selection Set, click on the toolbar button Sub Selection

and re-select the objects. Those re-selected objects will no longer be highlighted and removed from
the active selection set.

® To Clear the Active Selection Set press click on the toolbar button Clear Selection . You can
also press the key 'Esc’, or right-click and select from menu: '‘Cancel’. All objects will be removed from
the active selection set.

® To Add Selection Filter press click on the toolbar button Selection Filter ? You can also press
the key 'Esc’, or right-click and select from menu: '‘Cancel’. Selection Filter will be reset, and all
objects will be remowved from the active selection set. Click here for more information about Selection
Filter[128

Selection Basics:

® To Select Window, goto menu item: Edit | Selection | Window. Left-click anywhere in the editor, and
then and then drag across the editor to cover any selection area you require. Any Objects completely
contained inside your defined window will be selected.

You may also activate Select Window by either:
1) Right-clicking in the editor to display the menu, the select menu item: Selection | Window.
2) or Simply pick an empty area in the editor window, and drag the selection window to the right.

® Dynamic Selection Window Make sure to set Editor Mode to Select mode by . Then, simply
Left-Click on any empty area in the editor and drag across the editor (to the Right) to cover any selection
area you require. The selection Window will be blue to let you know it is in Selection Window mode.

® To Select Crossing Window, goto menu item: View | Selection | Crossing Window. Left-click
anywhere in the editor, and then left-click the next point. Any Objects contained inside or intersecting
your defined window will be selected.

You may also activate Select Crossing Window by either:
1) Right-clicking in the editor to display the menu, the select menu item: Selection | Crossing Window.
2) or Simply pick an empty area in the editor window, and drag the crossing window to the left.
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4.1.2

4.1.3

® Dynamic Selection Crossing Window Make sure to set Editor Mode to Select mode . Then,
simply Left-Click on any empty area in the editor and drag across the editor (to the Left) to cover any
selection area you require. The crossing Window will be green to let you know it is in Selection Crossing
Window mode.

® To perform Quick Query, move the mouse over any Object and then Left-Click. In the status bar,
basic information about the selected Object will be displayed. You may repeat this step as many times
as necessary.

® \When selecting Polygons and Traces, make sure to select their Edges.

Open/Save Workspaces

Step-By-Step instructions for Saving and Opening workspaces. A workspace is a collection of the jobs,
panels, folders, files that you create with Fab3000 and stored in a single file (*.wrk). Opening & Saving
workspaces is much faster than importing data, and itallows you to save any modifications thatyou

have made.
o—

® This Guide assumes thatyou have already imported data into the workspace (see AutoLoad
Wizard.[ 79 for quick loading).

® To Save Workspace, goto menu item: File | Save Workspace...

® Choose a file name (*.wrk) to save yourworkspace, and select'Accept'. Fab3000 will now begin
to save yourworkspace.

® To Open Workspace, goto menuitem: File | Open Workspace...
Please Note: Open Workspace requires that Fab3000 is empty and does nothave any otherdata or
workspaces currently open.

® Choose a Workspace file name, and select'Accept'. Fab3000 will now begin to open the
workspace.

Using Measure

Measure distances inside the editor.
—
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Measure Point-Point:

® To begin Measure goto menu item: Info | Measure | Point-Point, or select Measure from the toolbar.
® Select anchor point, move mouse over your desired location and left-click.

® Now you may move the mouse location anywhere you desire. A window will display the distance &
angle of the mouse location relative to the anchor point.

Note: Activating Snap: Object is an excellent way to ensure that your measurements are exact. To
activate Snap: Object, goto menu item: View | Snap | Snap to Object.

Note: To force Orthogonal (90 Degree) snapping, goto menu: View | Ortho | 90 Degrees.

® | eft-clicking in the editor again will reset Measure, so that you may select another anchor point.

Measure Object-Object:

® To begin Measure goto menu item: Info | Measure | Object-Object, or select Measure Object-Object
from the toolbar.

® To select the base Object, move mouse over your desired Object and left-click. A white boundary will
outline the base Object.
Note: The base Object can be nested within an insert.

® Now you may mowve the mouse over the next Object and left-click. A window will display the distance
& angle of the mouse location relative to the anchor point.

Note: Measure Object-Object keeps the Base Object active until you Escape (pressing 'Esc’) or reset
(right-click, and select 'Cancel’).

® Selecting another Object will now measure the distance between the existing base Object and the
new selected Object.

Measure Net-Net:

® To begin Measure goto menu item: Info | Measure | Net-Net, or select Measure Net-Net from the
toolbar.

® To select the base Object, move mouse over your desired Object and left-click. A white boundary will
outline the base Object.
Note: The base Object must contain a net. If it does not, see: Netlist Extraction e

® Now you may mowve the mouse over the next Object and left-click. A window will display the distance
& angle of the mouse location relative to the anchor point.

Note: Measure Net-Net keeps the Base Object active until you Escape (pressing 'Esc') or reset (right-
click, and select 'Cancel).

® Selecting another Object will now measure the distance between the existing base Object and the
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415

new selected Object.

Finding Dcodes

Step-By-Step instructions for finding Dcodes within an active job. This Guide assumes thatyou have

already imported gerberfile(s) into the workspace (see AutoLoad[791for quick loading).
—m

Command Sequence
1. Activate Find Dcode, by going to menu item: Info | Find... | Dcode
2. Selectfrom the "Find Dcode" drop-down list which dcode you wantto view.

3. Determine how to View the results. Choose either Highlight orlsolate.

— Find Dcode... M= =

Find Dcode: | 10: Rectangle, 11.50:11 .50
Siewy Az Highlight
Foom Exterts:

Ok Cancel

Note: All Objects thatare using the Dcode (you selected) are now highlighted and zoomed in the
editor.

ElNote: Ifyou do notsee any highlighted objects, make sure you have all layers turned ON thatare
using the Dcode.

4. Press key 'ESC' (or Right-Click menu: Cancel) to exit Find.

Using the Properties Dialog

Step-by-Step instructions to view & change object properties.
—m

Command Sequence

1. Selectthe objectyou wantto view properties.

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



22

FAB 3000 V7 - Help Guide

Note: This function requires thatyou select objects before proceeding.
[ElNote: For more information aboutobjectselection see Viewing & Selection Basics[17

Note: To selectpolygons ortraces, pick the edges.

2.Selectmenu: Edit| Properties...
3. All Properties of the selected objectwill be displayed in the properties dialog.

(screen capture of properties dialog for selected trace)

—_ Properties...

attrioutes | point List |

Trace:

Layer: |8 53t 26 pho
Composite Level: | 0: Dark
Dcode: |12 Circle, 12.00

Apply Ok Cancel

4.You may change any of the properties by clicking in the adjacent column (such as layer).

5. To modify the pointlistofan objectclick the tab Point List.

(screen capture of properties dialog "point list")
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—_ Properties...

Atrioutes iF
Edit:

16.4744,16.0330
19.2744,16.0330
19.2744 15 6831
16.5244 15 6881
164744157381
16.4744 16,0350

Apply Ok Cancel

6. You may change, add, ordelete any of the points and the objectwill be updated

Note: To quickly activate the properties dialog, double-click your mouse overany object.

4.1.6 Plotto PDF

Plotactive design to an optimized PDF file.
—_—

® To begin Plot to PDF goto menu item: File | Plot to PDF...

® \When the Printer/Page Setup options appear, change the Paper Size from A-Size to C-Size or any
other size you desire. Keep the rest of the default settings.

® Select Next to continue.
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PDF Wizard...

PrintersPage Setup:

ftem: Resutt:

PDF File Matme:| C:'\Program Files\GDEToolsWoolYiew \examplesy
Paper Size:| C-Size (17" x 22" (AZ2)
Page Layout: Portrsit
Plat Calar:| Calar
Plot Resolution:| Medium

cdsrooLs.com

Advanced Options...

Cancel | 4] Back | Mest [» |

® \When the Plot Features page appears, keep the default settings.

® Select Next to continue.

PDF Wizard...

Plot Features: [

ftem: Result:
Al Layer Legenc:
Add Ruler (Horizontaltertical):
Ruler "Tick" Spacing: | 1000
Dizplay Ruler Dimensions:
Add Plot Header:
Additional Text in Plot Header:

cdsroous.com

Cancel | <] Back

® Verify that Preview appears correctly.

® Select Next to continue. Fab3000 will begin to run, and start creating the PDF file.
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PDF Wizard...

Preview:

Mote: Some objects may not render in the previesw.

sdsroous.com

] ﬂ:'—'_l::';' :J

¢ WWarnings: Mone.

Cancel |

® Once your PDF file has been created, the finish page will be displayed. The location and name of the
PDF file will be displayed (1).
You may now send, share, or view this PDF file with anyone

® Select Finish to exit.

PDF Wizard...

Finish:

Performing Plot Calculstions ...
FOF file created: C:\Program Files\SDSToolswWoolviewexamplesigdsiaBACUS pdf (1 )
Elapsed Time = 9.42 seconds

cdsroous.com

(2) Wigws PDF ... |

Cancel | <] Back I Finish =1 |

® Windows Users Only:
A button named 'View PDF' (2), is available to automatically spawn Adobe's Acrobat Viewer (if available).
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4.1.7 Using Redline Markup

Step-By-Step instructions for using Redline Markup. Redline markup allows you to call-attention-to
areas of a design. This feature is very useful for design reviews or when bringing attention to others
about a particular region of a design is required.

® This Guide assumes thatyou have already imported a design into the workspace (see AutoLoad
[791for quick loading).

To Start Redline Markup:
® Create a Markup layer. Go to menu: Markup | Markup Layers...

® Click the button 'Add...", and enter the layer name you wantassign. In this example 'Markup_1' was
used.
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_ Markup Layers... X
Layers l
Markup Layer: |J§ ‘m }

Markup_1 H B _} '}'&'" on
P 20t
} Islozte
Add...
Delete. ..
Rename. ..

Apply il Cancel

® Once you hawe created a markup layer, you are now ready to begin adding markup Objects to your
design. However before we begin adding markup Objects, it is a good idea to review the settings that
effect how these markup Objects will appear in our design. All markup settings are defined in the
Markup Settings... dialog.

® To modify markup settings, go to menu item: Markup | Markup Settings...

® The markup settings dialog includes three options:

Line Width (Pixels) - The is the width that will be used (in current display pixels) for markup Objects:
Line, Arrow, Rectangle, Ellipse, etc.

Line Style - Choose between Solid or Dashed lines. Markup Objects with a large line width will not be
able to display the dashes properly, and it best used with 0-with markup Objects.

Highlight Mode - Allows the markup Objects to either be solid (Unchecked), or Highlighted-See
Through (Checked).
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4.2
42.1

__ Markup Settings... E]@

ftem: Result:
Lire Wicth (Pizels) | S
Line Style: | =OLID
Hichligghit tode: |

Ok Cancel

® In this example we will be adding markup Objects: Ellipse, Arrow, and Text.

® The Markup Ellipse provides an excellent way to circle an entire area. To add, go to menu: Add |
Redline Markup | Markup Ellipse, and select a corner on the outside of the area you want to circle, and
then drag diagonally across to complete the ellipse.

® The Markup Arrow provides an excellent way to point to an area or markup Object. To add, go to
menu: Add | Redline Markup | Markup Arrow, and select a start point on the outside of the area you

want to circle. Then add any remaining points that you require. The starting point and next point will

determine the direction of the arrow.

® The Markup Text provides an excellent way to give instruction or explain in detail the markup
changes. To add, go to menu: Add | Redline Markup | Markup Text, and select a corner for the text box
location, and drag diagonally across to complete the box. You will then be prompted to enter in the text,
and text height (in Pixels)

® Note: Markup Objects do not always have to be red, and you can change their colors per layer in the
Markup Layers dialog. Also you may create as many markup layers as you require, and the may be
toggled On/Off (just as any other normal layer).

® Note: When Markup Objects are visible, they will be included on PDF Wizard & Image exports -
this makes it easy to send your markups to anyone your require. Markups are also saved in the
workspace, and may be transferred to other users as well.

Import

Using AutoLoad

Step-by-Step instructions for using the AutoLoad feature. AutoLoad Wizard will automatically importall
Gerberand Excellon Drill files found within a selected folder. This makes importing multiple files a

shap, and eliminates the time needed to load each file separately.
—_—

For more detailed AutoLoad information, please goto
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® When starting AutoLoad Wizard, you will be greeted with the Select Folder Page, which requires you
to selectthe folderto load the EDA files from.

e Selection Folder Page:

(1) Selected Folder Path. Youmay also type the folder path you wish to use in this box also.

(2) Folder Selection Tree. Use this to navigate throughout your system to find the folder you wish

to import.

(3) File list. This window allows you to see whatthe contents are inside the currently selected folder.
This is used primarily as a reference tool to help determine the correctfolder while using the selection
tree.

(4) Format Settings. Lets you customize the defaultgerberimport settings.

(5) Skip to Finish. Allows you to pass up the 'File Description' page. This is antime-saving device,
especially ifyour already aware of the contents of the selectfolder, and justwish to import everything.

Autoload Gerber Wizard...
E Select Folder to Load: 4
9 >
£
(=] CHProgram FilesiMumerical Innovations'Fab Bexamplesi2yax (1}
'; E‘"_} ] LA yoo =
L =100 Fab it _Ii
o w1 C1 m @) |
E E [:l _unin=t :
= F' [ sptrules :
E EI I:l examples -—1
= 2T !
g 1 (1 compare -l
E Files inzicde selected Falder:
Z []ano121pho | ] Pop2529pho | ] Sst0126.pho 3)

[Jarozphe [ ] Smo128pho
[ JDdo125pho | ] Sm0227 pho
[ ] onez530pho | ] Sp0128pho

o English Metric {4} Format Settings... | {5) Finish |

Cancel I <]l Back I Mext [ I

e Format Settings:

The Format Settings dialog lets you custom setup the import defaults that AutoLoad Wizard will use
while import the files from the selected folder. You also have the option to 'Skip ... Format', if you do not
wish to include a particular EDA format type during Auto Import.
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= Sy

_ Format Settings...

Gerber l Dirill l

Gerber Options:

Skip Gerber Format: | [
nit=: | English
Imteger Digits: | 2
Decimal Digit=: | 3
Type: | Abzolute
Lero Suppression: | Leading
Lze 360 Degree Arcs as Default: | [
End Gerber Block st Mewdine: | [
End of Gerber Block Character: | *
fzximum Gerber Black Size: | 2000

(0].4 Cancel

e The File Description Page:

The File Description Page lets you fine-tune exactly whatwill be imported with AutoLoad. Beside each
file name is the following information:

File Name - The name of the file located in the Autoload importdirectory.

Aperture List- Optional. Selectcorresponding aperture list. (For RS-274D with separate aperture lists
perlayer)

Format- Lets you know the format that AutoLoad has detected this file as.

Layer Type - Selectthe corresponding layer types for each file.

Import- A Check box to determine if you wantto load this file. Ifyou de-selecta previously checked
item, it will notbe included during AutoLoad.
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15 =

Autoload Gerber Wizard...
E . A i . —
 File Description: -
v e il
1]
g File Matme: | Aperture List: Format: Layer Type: | lmpart: | |
% Battam Mazk gl Gerber  Bottom Mask
- Bottom Paste .ghbr Gerber  Top Paste
E Battom ghbr Gerber  Bottom
E Laver 2.gbr Gerber  Pos Plane
‘I'E Layer 3.gbr Gerber  Poz Plane
*E Top Mask.ghbr Gerber  Top Mask
v Top Paste.ghr Gerber  Top Paste
E Top Silk.ghbr Gerber  Top Silk
A Top.obr Gerker  T0D
Cancel | <] Back | Plest [ |

e Finish Page:

This is the final page of the AutoLoad Wizard. It will first display a progress bar for each file being
imported. Once AutoLoad Wizard has completed, the final results will be outputted in the status tab.
Note: For detailed information about each file loaded click on the Import Log Wizard.

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



32 FAB 3000 V7 - Help Guide

= =

Autoload Gerber Wizard...

Loading. ..

| stetus ‘Click Herel' to View Import Wizard Log

| Performing Impart... 1=
| Elap=ed Time = 1.25 seconds

[ File: C:Suppaort-Mesw] 2-4'Bottom Mask.gbr (RS-274%) - Import Successfull
| File: C:'Support-Mew'] 2-4'Bottom Paste.ghr (RS-2745) - Import Successtull
File: C:hSupport-Mew] 2-4'Bottom.gbr (RS-27450 - Import Successfull

| File: ChSupport-Mew'1 2-4Layer 2.gbr (RS-274X) - Import Successtull

File: ChSupport-Mewt] 2-4Laver 3.ghbr (RS-2743) - Import Successtull

[ File: CSupport-Mesw] 2-Top Mask.gbr (RS-274%) - Import Successtull
File: C:hSupport-Mew'] 2-4\Top Paste ghr (RS-274X) - Inport Successfull

E
=]
-
»
c
o
2
o
>
=]
c
=
-
o
-
|
0
=
3
<

| File: C:hSupport-Mew'1 2-4\Top Silk.gbr (RS-2745) - Import Successtull _',j
Cancel l <] Back l Finizh <1 l

e Important Notice about Drill Importing with AutoLoad:

AutoLoad will only import NC drill files that have the tool sizes defined inside the file. AutoLoad scans
each drill file beforehand, and if it cannot detect the tool size definitions in the file, it will be ignored; and
you will be required to import the drill files separately using Drill Imporﬂ?ﬂ

4.2.2 Importing DXF
Load the DXF file into the workspace. This Learn Guide will also be helpful for DWG import.

Online Movie: DXE _import with de-embed and join checked with FAB 3000

1. Select menu item: File | Import | DXF

2. You will be prompted to select the DXF file to import.

[ElNote: The DXF file will be scanned for Layers, Blocks, Styles, and more.
EINote: In mostcases you may only need to verify the DXF Units & Scale Factor.
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Important: DXF Files are unit-less, so it is important that you verify the DXF Units & Scale Factor
, of your DXF file before importing it.

3. Verify DXF Layer Options.

® Choose "DXF Design Type". This is an "Optional" feature which adjusts other DXF import settings
to accommodate optimal conversion results in most cases.

® Verify DXF Layers.

Note: This list allows you to control how each individual DXF layer is handled during import.

- Check "Import" to include the layer during import.

- Check "Fill" to convert closed boundaries to filled-polygons.

- Choose "Polyline” mode, to adjust how polylines with width are handled during import. The three
choices are: Extend, Truncate, and Round.

- Check "Flash", to detect circles & rectangles, and convert them to gerber flashes.

- Check "DeEmbed" Algorithm to verify polygon-inside-of-polygon (time consuming)

(Screen capture of Import DXF: Layers )

Import DXF...

DXF Options: E\Jﬂ

Lavers | Options | Styles | Blocks | Merge |OpeniSgwe]|
DHF files are Unitless - it is very important that you specify the physical unit of 1 DHF UNIT.
Fab i allows you to control how each DXEF layer is processed during conversion.

Numericallnnovations.com

1 D¥F LINIT = iT| linch BT | e s Chermical Miling or LED Disp ¥ |

Impcrt | D¥F Layer Mame | Fil | Folyline | Flash !DeEmbedUﬂ
] truncate O
Construction truncate O [
9501-4000-24_A_MU truncate [
9501-4000-22_A_PU truncate |
95014000-25_28,_PU truncate ]
SMA-050-04_- ND truncate O
SO-050-02_-_PD truncate O A

Cancel <] Back I Mext [» I

4. Verify DXF Options
Note: There are several options that can affect how a DXF file is imported (Join Adjacent Lines/Arcs,
Arc-Resolution, Respect Byblock/Bylayer).

(Screen capture of Import DXF: Options)
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Import DXF...

DXF Options: E\JH

=
=]
-
n
c
o
-
©
>
=
c
=
e
=
o
™
0
E
S
=

Layers | Options | Styles | Blocks | Merge |Open.l’§ave|

Yerify the DXF options you weart to use. Adiacent lines and arcs that form s boundary are
autamatically joined. For high guality curves make sure to adjust options 'Arc Resolution'
and 'Arc Deviation'. If your DXF has nested ohjects (ie. boundary with hales) check option
'Uze Palygon De-Embedding'. Please refer to the "Help Guide" for azsistance with any
specific option. Click 'Mext' ta hegin imparting.

Jain Linesfarcs:
Respect ByhlockBylayer:
lgrore Dimensions: | [
lgniore Hatch:
Arc Deviation (mil): | 0.1
Defalut Line YWidth (mil): |5
Flash Circle/Rects Less Than (mil): | 150

Cancel | <] Back | Mext [» I

5. Verify DXF Blocks

Note: This list allows you to control how each individual DXF block is handled during import.
- Check "Import" to include the block during import.

(Screen capture of Import DXF: Blocks)
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Import DXF...
s DXF Options: d
v =]
]
J
g General | Options | Lavers | Blocks | Styles | Merge | Open | Save |
iﬁ Select the DXF Blocks that wou want to have included during Import.
)
U] Impor‘tl DHF Block Marme: |Map to Doode: | Deode Desc
SEOX3S m|
RE0X3S B
R O0XES [i0]
S100%ES O
VSON24 O

Cancel | <] Back | Mext [» I

6. Verify DXF Styles

Note: This list allows you to map each DXF style to a compiled font file during import.
- Choose a Default Text Style for any unknown dxf style.

- Review and assign the "Text Line Width/Fill method"

(Screen capture of Import DXF: Styles)

35
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|I'I'I|:.Il]l'.l DXF...
i DXF Options: d
¥ =1
]
J
(m) General | Options | Lavers | Blocks | Styles | Merge | Cpen f Save |
E “erify the mapping of AutoCAD styles to Wiew274X fonts. |f there iz not a direct
iﬂ [ Style---=Font) mapping, select the closest matching View 274X font in the table below.
hn) DHF Style | “Wiene 274X Forit File:
] THT SHY tut it
Default Text Style: tat frit :I

Text Lire 'Wicth J Fill Method:
" Use Palygon Fil

% Use Same Line Wicth for Al 0.007
" Use Ratio (Height / Line Yicth)

Cancel | <] Back | Mext [» I

7. Merge DXF Styles
Note: This list allows you to merge DXF layers during import.
- Check "Output Merged Layers Only" to only write merged layers, and incomer individual DXF layers.

(Screen capture of Import DXF: Merge)
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pr

Import DXF...
i DXF Options: by |
¥ =]
n
J
(m) General | Options | Layers | Blocks | Styles | Merge | Cpen ! Save |
erige ayers ional Festure). To create a Merge, sels an \then enter
E 1 DX | (Optional Feature). T ate & W lect button 'Add', th rit
iﬂ the Merge Mame, and then click on the adjacent rovw 'Layers' to assign the DXF layvers ta he
o included in thiz merge. Repeat as many times as necessary.
9 Merge MName | DHF Layer(=):
topside SILKSCREEM, VIAS OUTLIME,
hatton 0LAYER2 QUTLIME,
A Delete. . ‘ r Output Merged Layers Only

Cancel | <] Back | Mext [» I

8. Open / Sawe DXF configuration.

Note: This (Optional) feature allows you to open & save an existing DXF configuration file (*.dcf), so
that you may assign the exact same settings used previously. If you regularly perform DXF conversions
re-using the DXF configuration will save time and limit mistakes.

(Screen capture of Import DXF: Open/Save)
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o
Import DXF...

DXF Options: E\JH

General | Options | Layers | Blocks | Styles | Merge | Open f Save

oF Save DEF Settings (Optional Feature). This festure allows you to preserve and re-use the
DEF settings without having to re-assign them each time a DXF file iz imported.

=
0
U
n
J
0
0
-
In
0
9

Open DXF Settings ... Save DHF Settings...

Cancel | <] Back | Mext [» I

® Select 'Next' to proceed.

Note: If there are any warnings or errors, they will be displayed in the log list.

-

Import DXF...

Loading. .. E\JH
Status "Click Herel' to “iew Import Wizard Log

Performing Impart...

Elapsed Time = 068 seconds

sdsrooLs.com

File: CtempighrtestOpamp dxf - Inport Successfull
Bl Total'arnings: 1 - (Please review 'Log)

Count: Blocks=12 Inserts=20 Polygons=144 PLinez=32 Text=70

I Dizplay 'Top' design after Import YWizard

Cancel | <] Back | Finizh <1
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® Select the 'Finish' button, to view the DXF entities.

Importing ODB++

Load an ODB++ database into the Workspace. This example demonstrates howto load a

compressed ODB++ file (normally in a tar ball *.tgz) into Fab3000
—

I!F_‘-": Online Movie: How to skip a layer during ODB++ impott.

[ElNote: A "Job" in Fab3000 is the same thing as a "Step" in ODB++

Command Sequence
1. Selectmenu: File | Import| ODB++

2. Selectthe compressed ODB++ database file you wantto import, and press "OK". The Import ODB++
wizard dialog box appears.

3. Verify ODB++ Import Options: Layers, Steps, and Options
4. Click "Next" to begin importing the ODB++ database.

5.0nce ODB++loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to view the imported data.

EiNote: Ifthere are multiple steps in the ODB++ database, Fab3000 will search the hierarchy to
determine which step is the "Master" step. Ifitcannotfind a Master Step, a dialog will appear,
prompting you to select which step to view.

Note: Unlike other CAM software products, Fab3000 loads the complete ODB++ database including
all steps (while maintaining hierarchy). To view all the steps imported into Fab3000, see the
Workspace Brower...[210

ElNote: To view the Importlog file, press key 'F4'
Importing Zip (Compressed) File

Automatically Loads Gerber and Drill data from a compressed file(.zip, .tar, .gz, .bz2, .72)
—m
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Command Sequence
1. Selectmenu: File | Import| Zip (Compressed File)..

2. Selectthe compressed file you wantto import, and press "OK". The file is instantly uncompressed
and the importwizard dialog box appears.

[ElNote: Fab3000 will automatically determine the correctformatand aperture rules necessary to bring
in your gerbers with minimal effort. However, if you are aware of special circumstances regarding your
gerberfiles (such as 274D gerbers using an Incremental type, End-Block-Character other than "*", etc)
oryou've had previously imported gerbers load correctly, you may wantto change AutoLoad's default
settings by clicking the button "Format Settings...". Ifyou are unsure, please leave the format settings
defaulted.

3. Click "Next" to begin importing the files.

4. Once loading is complete, a Status & Importlog are available for your review. If Fab3000 encounters
any errors orwarnings during import, they will be displayed here.

5. Click button "Finish" button to view the imported data.
Note: To view the Importlog file, press key 'F4'

Merge Jobs

The purpose of this section is to introduce you to the unique and powerful merging features of Fab3000

Hierarchy Concepts:

Fab3000 is one of the only CAM software tools that can natively implement gerber data in a hierarchal
fashion. Initially this concept of using hierarchy with Gerber files can seem confusing, but give this
"Quick-Start" a chance and hopefully everything will become clearer. Note: If you have any questions,
please feel free to contact us anytime: Numerical Innovations Support Team

Essentially Fab3000 consists of two hierarchal resources: Job, and Insert:

Job[701 - A single design (i.e. PCB) with its own unique layers, dcodes, and other attributes. (All data
imported and 90% of editing are handled at the Job level). Note: In ODB++ terms, a Step is the same
thing as a Job (in Fab3000)

Insert[701 - An insert represents the inclusion of one job as a part of another. The job containing the
insert is the parent job, and the job that is inserted into the parent is the child job. Using this parent/
child relationship, you can continue the hierarchy for as many levels as needed to express a complete
design.

Create New Job, and Import Gerbers/Drill:

Creating a New Job:
1. Goto Menu: File | New | Job...
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2. Select a name for the new Job. (Make it a name that is descriptive. Example: Part12212, etc.)

Loading Gerber(s) & Drill(s) Automatically into the active Job:
3. Goto menu: File | Import | AutoLoad...

4. Click the Next button

5.0nce loading is complete, you will be able to view the imported data. If Fab3000 encounters any
errors or warnings during AutoLoad, they will be displayed here.

Note: Click here for more information about Using AutoLoad[ 28
ElNote: If you have your Gerbers and Drills inside a compressed file (ie. *.zip, *.tar), use the feature

Importing Zip (Compressed File)@

If you have more than one design, and you would like to eventually merge them, please
Repeat the above steps.

EiNote: Keep in mind, that each of your designs requires a separate Job.

EINote: 90% of all typical CAM editing (such as DRC check, Draw 2 Flash, Trim Silkscreen, etc.) is
performed here - at the Job level.

4.3.1 Merge Jobs (Automatically)

Automatically Merge multiple jobs for fabrication. This Guide assumes thatyou have already created
your jobs and imported data (ie. Gerber, DXF, etc) into each Job (see Merge Jobs[4d for more

information).
[

FE] Online Movie: Merge Different Gerber jobs onto one panel using FAB3000

Note: You musthave atleastone job (with data) in the currentworkspace. This guide assumes that
you have 3 jobs loaded into Fab3000 (see Merge Jobs[4d\for more information).

Creating a New Panel:

1. Goto Menu: File | New | Panel...

2. Select a name for the new Panel.

3. Verify the panel dimensions: Width, Height, Margins, and Units.

Note: To modify the panel dimensions, goto the panel menu: Tools | Edit Panel...

Start Merge Wizard:
1. Goto menu: Tools | Merge Wizard...
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Me rge Wizard...

Job(s) Setup:

Select: | Jokr Marme: ! Min. Count: Surplus:
job 5 i
johi 0 0
job2 40 15

NumericalInnovations.com |

Jok Spacing (nch); 041 W Certer Job(s)in Panel
Cancel | 4] Back | Mest [» |

2. Check all the Jobs that you want to include in the panel merge.

3. Enter the Minimum Count (and surplus) for each job.

Note: The last number is the surplus. After Fab3000 has included all the Minimum Count
requirements, it will go back and look for empty spaces to add surplus jobs. If you enter "0" for the job
surplus, then Fab3000 will not bother looking for extra empty spaces to insert the job.

4. Verify Job Setup options: Job Spacing, and Center in Panel. Click Next to proceed.

5. Press Button "Next" to proceed

ElNote: Ifit is not physically possible to add all of the Jobs you specified in "Minimum Count", Fab3000
will warn you that the area required exceeds the area of the panel (thus a merge with those quantities is
not possible).

6. Choose the Options - such as score lines, etc.
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Options:

Select the Merge Options that you reguire,
Many PCB Fabs reguire that yvou provide Cutlines, Score Lines, Cropmarks, and Outlines.
Please refer to the "Help Guide” for assistance with any specific option.
Click 'Next' to Calculate merge.

|

Add Scoring Lines:

Add Outline Layer:

Add Crop Marks to Silk Layer:

Add Cut Lines to Silk Layer:

Clearance for Cut Lines (in.):

. Kinimum Panel Efficiency Allowed (%)
Search for Smallest Panel:

Numericallnnovations.com

Add Scoring lines:
Scoring lines are 1/2 depth routed paths placed between jobs, so that each board may be easily
snapped apart from the panel.

Add Outline layer:
The outline layer is use more as a reference guide where a new layer is created with all individual board
outlines plus the panel outline.

Add Crop Marks to Silk Layer:
Crop marks are placed onto the silkscreen layer at the four corners of the final panel. Some board
manufacturers may require crop marks.

Add Cut Linesto Silk Layer:
Cut lines are board outlines placed onto the silkscreen layer used to help guide you in cutting out the
individual boards from the panel.

Clearance for cut lines:
Spacing of cut lines from true boarder edges.

7. Press Button "Next" to proceed

[ElNote: Fab3000 will instantly calculate the best possible fit for all required jobs. In some cases it may
find more than one panel array, and it will allow you to select which panel array you prefer.
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Merge Wizard...

Select Panel Lavyout:

Select Array to Use:
74 Parts, (74.8%)

| | C

5 i
1o |20 [30 flan s e
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NumericalInnovations.com
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C
[

c]f35c]
c|54c]
1a 4= clfs3clSb [13b[1 8k
Cancel | <] Back | Mext [» |

%Note: If you want to Add or Subtract the number of jobs (after looking at the proposed panel array,
you can click button "Back" and reselect the number of jobs and options you wish to use.)

(7) Press Button "Next" to begin the merge

(8) Press Button "Finish", and you will now see your jobs merged!

[ElNote: In most cases the final stage of merging jobs is to perform Synchronize Layers[46). Why? -
Usually each job has a different layer name used to describe the same layer types (ie. "top02.pho",

"topside.gbr", "art01.ger"). Before exporting, all layers of similar layer type must be synchronized into
one layer for each type. (For more information see: Synchronize Layers[461).

Congratulations: You have successfully merged multiple jobs into one job, and potentially
saved $$$ on PCB Fabrication costs. Simply export the merged data to Gerber/Drill, ODB++,
etc! (For more information on exporting, goto Gerber Exportf103, Drill Export[i03, ODB++
Export[ion)

(Screen capture of Merged Jobs - inside Fab3000)
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4.3.2
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Innova tions

Merge Jobs (Manually using Inserts)

The purpose of this section is to introduce you to the unique and powerful merging features of Fab3000
This Guide assumes thatyou have already created your jobs and imported data (ie. Gerber, DXF, etc)
into each Job (see Merge Jobs[4dfor more information).

o
@Note: Insert Jobs is very useful when optimizing space for unusual boards (such as L shaped).

Once you hawve created different Jobs for each pcb design, it is now time to merge these Jobs using the
power of hierarchy with Inserts.

Note: This example assumes that you have created at least 2 or more Jobs (see Merge Jobs[adfor
more information).

Creating a new "Parent" Job:

1. Goto Menu: File | New | Job...

2. Select a name for the new Job. (Make it a name that is descriptive.)

Once the new job is created, you will see a blank job editor screen.

Note: This new job can be considered the "parent” job, because it will contain job inserts (i.e. children).

Adding Inserts Manually:

1. Goto Menu: Job | Insert Job...

2. Select the Job to insert

A preview window will display the selected Job or Panel you want to insert.

3. You may also assign the Job Orientation.

Choose from: RO (rotate 0), R90 (rotate 90), R180 (rotate 180), MX (mirror horizontal), MY (mirror
vertical)

4. You may also assign the Job Anchor Point. This controls the insert origin for the insert. Choosing the
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correct Anchor Point can help when inserting jobs.

Choose from: LowerLeft, Center, and Origin (actual 0,0 location of inserted job)

5. Click 'OK' to Add the Inserts into the editor.

Note: Repeat Steps (1-5) to insert the other Jobs.

Note: Once you have Added all required inserts, you may also edit their orientation, location, and even
make copies.

Note: Since Fab3000 can handle an unlimited hierarchy, you can

Synchronizing Layers:

Once you have inserted jobs into the "parent” job, it is now time to synchronize (merge) the layers. (For
more information see: Synchronize Layersmﬁ ).

Export Parent Job to One Set of Gerber & Drills:

Once you have layed out all inserts into an optimal location, you may now export you merged CAM
data.

Export Gerber:

1. Goto Menu: File | Export | Gerber...

2. Verify Gerber settings, and select 'Next'

3. Verify Gerber Layer Options, and select 'Next'

Note: If you do not want to export certain layers, simply uncheck the corresponding layer.

Note: You may also choose to output individual layers with Mirror or Negative polarity attributes.
4. Choose the directory that you want to have the Gerber files written to.

Note: If the directory does not exist, Fab3000 will create it for you.

Export Drill:

1. Goto Menu: File | Export | Drill...

2. Verify Drill settings, and select 'Next'

3. Verify Drill Layer Options, and select 'Next'

Note: If you do not want to export certain layers, simply uncheck the corresponding layer.
4. Choose the directory that you want to have the Drill file written to.

Note: If the directory does not exist, Fab3000 will create it for you.

Congratulations: You have created merged gerber data from multiple printed circuit board
designsinto a single set of CAM files!

Synchronize Layers

Merge all Job Layers into a common setoflayers.

=EINote: When merging different jobs together, chances are that each of those jobs used a different
name to describe the same layer types (ie. "top02.pho”, "topside.gbr’, "artOl.ger"). Synchronize
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Layers combines those layers with same types into one layer, that can then be easily exported.

Command Sequence
1. Select menu: Setup | Synchronize Layers...

2. Define all Layer Types for the child Job, and click button 'Next'.

ElNote: Synchronize Layers requires that you define the layer the layer types for all jobs. If you are
unsure, choose layer type "Graphic" to be ignored..

3. Repeat Step#2 for each child job.

Note: Once you hawe defined all layer types for child jobs, Synchronize Layers will begin to merge
the layers, into one common set of layers.

4.3.4 Using Film Wizard

Film Wizard will automatically setup gerberlayers for optimal film output. Excellentfor anyone who
needs Gerberor Postscript photoplots from their artwork.

This unique Plug-In is guaranteed to SAVE YOU UP TO 50% OFF YOUR PHOTOPLOTTING
EXPENSES! Film Wizard will also eliminate any operator errors (due to someone else wrongly
mirroring or changing polarity), and getyou faster turn-around times. Within a few photoplotjobs Film

Wizard will have already paid for itself!

—

® This Guide assumes thatyou have already loaded Gerber files into the workspace, and they are
visible in the editor. The gerberfiles used in this Learn Guide are found in the folder examples/274X.

® To beginFilm Wizard, goto menu: Tools | Film Wizard...

® Verify Media size (1). Mostphotoplotter's group yourindividual films onto a larger media. This
media is sentto the photoplotter and all images are plotted onto the media. Once the media has been
developed, itis cutup into individual film sizes when you receive.

® You may referto the preview area (2) to verify thatyou have chosen an approbate Media size and
film count.

® SelectNextto proceed.

Our example in this guide has 8 gerberlayers, with an area of 5"X7" (120mm X 175mm). If you are not
using the example, then you must choose a media size thatwill be large enough to hold atleast2-4
individual films. In this example a media size of 16" X 20" will work perfect, and each final Film Area is
8"X10" (3). (You may contactyour photoplotting service to determine whatare acceptable media &
film sizes to use in their photoplotting process).
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Film Wizard...

c —d
E Media Setup: [
n =
a
o ttem: Result: | 16 X 20 Media, 2 ¥ 2 Count, Inch j
iﬁ Units:|inch
hn] Media Wickh:| 16 (2)
v Media Height:| 20

Count(<):| 2

Court(): 2

()]
Exten Reset ‘ (3) Fimarca s00x1000
Cancel | 4] Back | Mest [» |

® Review the Film Options, and Select Next to proceed.

Film Wizard...

Film Options: [

fterm: Result:
Add Crop Marks:
Al Header:
Header Text: CADYert! [CAD To Mask] -
Border Spacing: 0.25
Display Film Box:

cdsroous.com

Cancel | <] Back

® Assign Polarity & Mirror attributes for each individual layer. In most cases the bottom layers will be
mirrored, and plane layers will be negative. You may assign whatewver attributes are required for your
purposes.

® SelectNextto proceed. Film Wizard will now begin to run.
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Film Wizard...
| NegativesMirror Setup: [
n et
J
g Layers: | Megsative: | hdirrar: | |
| L0: Art01 21 pha O
% L1: Art02 pho O
Y| L2 Coni25pho
L3: gnol2530 pho O
L4: Pgp2529 pha O O
L5: Smi1 28 pha O
LE: Sm0227 pho ]
L7: Spii 28 pho
L& Ssti 26 pho O O

Cancel |

® SelectFinish to complete Film Wizard, and view the new film layers created.

e

Film Wizard...

Finish!: [

Performing Film Wizard Calculstions ...

Elapsed Time = 1 .46 seconds

cdsroous.com

Cancel | <] Back | Finish =1

Below is the screen capture of the outputted layer(s) from HIm Wizard. Notice that mirror and rotation
have been included automatically!
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At this point all you need to do now is export these "Film Wizard" layers to either Gerber or Postscript,
and send them to your local photoplotter. You do not need to send your original gerber files.

You have just saved 50% on your photoplotter service expenses!

4.4 DRC /DFM
4.4.1 Using DFM Checker

Find all DRC/DFM violations. This Guide assumes thatyou have already imported gerber file(s) and

drill file(s) into the workspace (see AutoLoad[791for quick loading).
—

Note: DFM Checker requires thatyou extract a netlistbefore proceeding. Ifyou haven'trun netlist
extraction, DFM Checker will perform itfor you.

Note: DFM Checker requires thatall layertypes are defined. To define layertypes, goto menu:
Setup | Layers Table...

[ElNote: DFM Checker requires thatyou have atleast 1 drill file (2 or more for blind/buried vias).

Fi‘": Online Movie: Performing simple DRC using FAB 3000

Command Sequence

1.Selectmenu: Tools | DRC/DFM | DFM Checker...
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2. Verify 'General Settings', and press button Next.

3. Verify the DRC/DFM Checks, and press button Next.
Note: Turn offany DRC/DFM Check, simply uncheck it.

4. Fab3000 will now perform an extensive analysis of your pcb design.

ElNote: Depending on the complexity of the design and the checks performed, Fab3000 processing
time can take anywhere from 30 seconds to 5 minutes.

[EiNote: Job Inserts are ignored. Ifyouwishto runa DRC/DFM check on a specific child job, make
sure to open the child job in a sperate editor window, and then proceed. To open Jobs, goto menu:

Windows | Workspace Browser...

5. Press button 'Finish' when done.

6. [fany errors have been detected, Fab3000 will display the DRC/DFM Violation Browser...[18h

Note: The DRC/DFM Violation Browser is an easy-to-use navigation tool used to locate and
describe each detected error.

4.4.2 Viewing DRC/DFM Violations

Finding AllDRC/DFM errors is a snap. This Guide assumes thatyou have already run DRC/DFM DFM
Checker.[177

Command Sequence

1.Selectmenu: Tools | DRC/DFM |View DRC/DFM Violations...
[ElNote: View DRC/DFM violations requires that violations were detected by DFM Checker.

(screen capture of DRC/ DFM Errors browser)

P

" DRC/DFM Check Errors... (12 of 13)

Silkscreen aver Mask j Al ‘ ’ Delete | In | Cut ]‘q-

May make electrical testing & SMT soldering more difficult.

Contents of Error Browser Dialog:

Error Category: Combo box which displays all error categories.

All: Zoom to Extents ofall errors in a selected category.

Left Arrow: Zoom to Previous Error

Right Arrow: Zoom to Next Error

Delete: Remove active Error marker from database.

In: Zoom Intowards active Error marker

Out: Zoom away from active Error marker.

PDF Report: Create a detailed, user-friendly PDF reportto share with other colleagues.
Error Description: Textbox describing the error.

ElNote: You may add your own custom statements into the Error Description text box.

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



52

FAB 3000 V7 - Help Guide

4.4.3

4.5
451

2. Click the Next button ("Right Arrow"), to view the firsterror.
3. Click the In or Out buttons to zoom towards or away from the active error.

4. Change the Error Category, to modify the errors being displayed.

EINote: To create a detailed, user-friendly PDF file containing visual references & descriptions for
each error, click on the PDF report button.

Create a PDF Report for DRC/DFM Violations
Easily organize and display all DRC/DFM violations into a PDF file, that can be shared with
colleagues. This Guide assumes thatyou have already run DRC/DFM DFM Checker.177

[
Command Sequence

1. Select menu: Info | PDF Report | DRC/DFM Violations...
=EINote: View DRC/DFM violations requires that violations were detected by DFM Checker.

2. Selectthe file name to use for your pdfreport, and click button 'Next'.

3. When the PDF reporthas been completed, click the button "View PDF file" to launch Adobe Acrobat
(r), and display the reportfile.

Nets

Extracting a Netlist from Gerber and Drill data

One of the primary reasons you want to generate a netlist from your Gerber data is so that you can then
do a comparison against a CAD-generated IPC-D-356 netlist. This Guide assumes thatyou have
already imported gerberfile(s) and drill file(s) into the workspace (see AutoLoad[791for quick loading).

[ElNote: Netlist Extraction requires thatall layertypes are defined. To define layertypes, goto menu:
Setup | Layers Table...

[ElNote: Netlist Extraction requires thatyou have atleast 1 drill file (2 or more for blind/buried vias).
Note: If your designs contain Blind and/or Buried Vias, please goto Learn Guide: Extracting with
Blind and Buried Vias.[531

[ElNote: One of the primary reasons you want to extract a netlist from your Gerber data is so that you
can then do a comparison against a CAD-generated IPC-D-356 netlist.

F&": Online Movie: Extract Netlist from Gerbers and View Nets using FAB 3000

Command Sequence
1. Selectmenu: Tools | Nets | Netlist Extraction...
2. Verify Netlist Extraction Options, and press button Next.

3. Press button 'Finish' when done.
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Note: The total number of extracted CAM Nets will be displayed on the Finish page.

ElNote: To Compare the extracted Nets against your own CAD generated netlist, goto Learn Guide:
Comparing a CAM Netlistagainstan External Netlist.[54)

Extracting with Blind and Buried Vias

Extracting a netlist from Gerber and Drill data with Blind & Buried Vias. This Guide assumes thatyou
have already imported gerberfile(s) and drill file(s) into the workspace (see AutoLoaleEﬁforquick
loading).

—

EE: Online Movie: Assign Layer Types & Stackup, Assign Blind & Buried Drills

[ElNote: Netlist Extraction requires thatall layertypes are defined. To define layertypes, goto menu:
Setup | Layers Table...

Note: Netlist Extraction requires thatyou have atleast 1 drill file (2 or more for blind/buried vias).

Note: Thru-Hole Drill layers use the layertype "Primary" while Blind or Buried Drills need to be
assigned as layertype "Secondary"

[ElNote: One of the primary reasons you want to extract a netlist from your Gerber data is so that you
can then do a comparison against a CAD-generated IPC-D-356 netlist.

Command Sequence

Setup Blind and Buried Drill Relationships

1. Select menu: Setup | Blind and Buried Via Setup...

ElNote: All Secondary Drill layers (ie. Not Thru-Hole) must have the layers associated with itdefined,
using this dialog.
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__| Blind and Buried Groups... E]@
Blind/Buried Groups:
Drill Layer: LA blindd -4 drl j
BBEG1: BEGroup_1
# | aver Mame: Type: ‘ |
H ayer! gbr Top i
o |ayver2obr Internal
#* |ayverdobr Mex Plane
& averd ghr Meg Plane
4 |+
Add Group Delete Grougp &ud Delete | | "W
Group Atributes... Ok cancel
2. Assign Secondary Drill Layer (in combo box)
3. Click Button "Add" and selectlayer, to be associate with the current secondary drill.
4. Repeat Step#3 until all associated layer for the current secondary drill are defined.
5. Ifyou have more than one secondary drill, click Button "Add Group", and repeat steps#2 - #4 for each
additional secondary drill.
6. Press button OKwhen done.
Proceed with Netlist Extraction
1.Selectmenu: Tools | Nets | Netlist Extraction...
2. Verify Netlist Extraction Options, and press button Next.
3. Press button 'Finish' when done.
[ElNote: The total number of extracted CAM Nets will be displayed on the Finish page.
Note: To Compare the extracted Nets against your own CAD generated netlist, goto Learn Guide:
Comparing a CAM Netlistagainstan External Netlist.[541
45.3 Comparing a CAM Netlist against an External Netlist

Netlist comparison is the most efficientand reliable method of ensuring design integrity has been
maintained during the manufacturing stages. This Guide assumes thatyou have already extracted a
netlist,and you now wantto compare itagainstan external netlist.
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[ElNote: The External Netlist file (from your CAD system) mustbe in standard format: IPC-D-356 or IPC-
D-356/A

[ElNote: One of the primary reasons you want to extract a netlist from your Gerber data is so that you
can then do a comparison against a CAD-generated IPC-D-356 netlist.

Command Sequence

Import External Netlist

1. Selectmenu: File | Import | Netlist...

2. Select your CAD-generated IPC-D-356 netlist, and press OK.
3. Verify Netlist Format, and press Next.

4. Press Finish.
[ElNote: The external netlist has now been imported into Fab3000

Running Netlist Comparison

1. Selectmenu: Tools | Nets | Compare Nets...

2. Fab3000 will now perform an extensive netlistanalysis.
3. Press button 'Finish' when done.

4.1fany errors have been detected, Fab3000 will display the View Compare NetErrors[ss)

Note: The Compare Net Error Browser is an easy-to-use navigation tool used to locate and
describe each detected error.

45.4 Viewing Netlist Comparison Errors

Finding All Compare Nets errors is a snap. This Guide assumes thatyou have already run Compare
Nets[igh,

Pr—

Command Sequence

1. Selectmenu: Tools | Nets | View Compare Nets Errors...
Note: View Compare Neterrors requires thatviolations were detected by Compare Nets.

(screen capture of Compare Net Errors browser)
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455

4.5.6

-

__ Compare Net Errors... {1 of 1)

Mo Hit on Cam Met j Al 4 P Deete oot B
The External netlizt does not have a point on Cam net (EMet143)

Contents of Error Browser Dialog:

Error Category: Combo boxwhich displays all error categories.

All: Zoom to Extents of all errors in a selected category.

Left Arrow: Zoom to Previous Error

Right Arrow: Zoom to Next Error

Delete: Remove active Error marker from database.

In: Zoom Intowards active Error marker

Out: Zoom away from active Error marker.

PDF Report: Create a detailed, user-friendly PDF reportto share with other colleagues.
Error Description: Text box describing the error.

=EINote: You may add your own custom statements into the Error Description textbox.

2. Click the Next button ("Right Arrow"), to view the firsterror.
3. Click the In or Out buttons to zoom towards or away from the active error.

4. Change the Error Category, to modify the errors being displayed.

[ElNote: To create a detailed, user-friendly PDF file containing visual references & descriptions for
each error, click on the PDF report button.

Create a PDF report for Net Comparison Errors

Easily organize and display all Compare Neterrors into a PDF file, that can be shared with colleagues.
This Guide assumes thatyou have already run Compare Nets[18h

—m
Command Sequence

1. Select menu: Info | PDF Report | Compare NetErrors...
Note: View Compare NetErrors requires thatviolations were detected by Compare Nets.

2. Selectthe file name to use for your pdfreport, and click button 'Next'.

3. When the PDF reporthas been completed, click the button "View PDF file" to launch Adobe Acrobat
(r), and display the reportfile.

Add/Remove Objects from a Net

Editing a netlist.

ElNote: To editNets requires thatyou extract a netlistbefore proceeding.
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Command Sequence

1.Selectmenu: Tools |Nets | EditNets...

~ Edit Nets....
Mets
Met Matme # of Objects ﬂ
L= 263
Fhet1 4473
$het2 29
Fhetd 1)
Fhletd 12
Fhlets 17
Fhleth 12
Fhlet? 14
Bhets 14
fheta 13 =
Creste Met... Delete Met... lerge Met... Tran=tfer Met...
Ok Cancel
Features:

Create Net-Add a new netto the job.

Delete Net-Remove Netfrom job.

Merge Net-Combine Nets

Transfer Net - Copy contents from one netto another.

45.7 Apply External Net Names to CAM Net

When a netlistis extracted from Gerber & Drill data, the is no way for Fab3000 to know the net names
used in your CAD design. Using Apply Netallows you to importyour CAD-generated netlist,and apply
the names to Fab3000 This Guide assumes thatyou have already extracted a netlist,and imported an

external CAD-generated netlist.
—m

Command Sequence
1. Selectmenu: Tools | Nets | Apply Nets

[ElNote: Fab3000 will instantly update the existing CAM net names with the external netnames.
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4.6
46.1

4.7
4.7.1

Apertures / Custom Apertures

Creating Custom Apertures

Optimize your gerber data with custom apenrtures.
——

EF_‘-": Online Movie: Custom Aperture Fun - Mad Max using FAB 3000
EF_‘-": Online Movie: Creating Custom Pads using Custom Apertures - FAB3000

E&-": Online Move: Using Convert to Custom Aperture with FAB 3000

1. Select menu: File | New | Custom Aperture...

2. Enter Custom Aperture Name, and click button "Finish".
ElNote: You are now in the Custom Aperture Editor.

3. Create your custom aperture.

Note: You are now in the Custom Aperture Editor. Here is where you perform all drawing & editing
steps necessary to create the custom aperture.

Note: You can use the Composite Number (located in the toolbar) to control dark and clear polarity.
Ifan objectis drawn with an "Even" Composite Number, itis opaque. Ifanobjectis drawn with an

"Odd" Composite Number, itis Clear. Composite Numberranges from 0to 1000. Objects are drawnin
the order of the composite nhumber starting from 0 to 1000. Thus objects with a lower composite number
are drawn before objects with a higher composite number.

4. When you are finished click toolbar button: "Sawve & Update Custom Aperture”
Note: This will update the custom aperture you created, and allow you to use itin the CAM editor.

Composites

Composites 101

Layers thatcontain one or more objects with a defined "Composite Level" greater than zero are
considered composite layers. Composite levels make iteasy to define the fill rules for objects without
the construction of complex polygons or geometries. Essentially objects are drawn perlayerin the
order of their composite level, starting with 0 and increasing to a maximum composite level of 1000. All
"even" (and zero) composite levels are filled dark (ie. Paint), while "odd" composite levels are drawn

clear (ie. Scratch).
—_—

How Composite Level Numbers define Interiors
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I!F:": Online Movie: Add Polygons using Composite Logic - FAB 3000

To change the composite level of any object:

Command Sequence

1. Select Objects.

[ElNote: For more information aboutobjectselection see Viewing & Selection Basics[17

2.Selectmenu: Edit | Properties. The Properties dialog boxwill appear.
3. Located ltem "Composite Level", and change the value from the pull-down list.

4. Click Ok to exit the properties dialog.
Note: If changes were made thatare incorrect, you may Undo[123),

Note: To "Automatically" change the composite level of a group of objects, based on their interior
location relative to other objects, try using Polygon De-Embedding[59)

4.7.2 Using DeEmbedding to Automatically Create Composites

Solving the polygon-inside-of-polygon problem.
—

Command Sequence

1. Select Objects.

[ElNote: For more information aboutobjectselection see Viewing & Selection Basics[17
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4.8
48.1

2.Selectmenu: Edit | De-Embed...

3. Object Composite Levels will be automatically defined.

EINote: Objects mustreside on the same layer.
4. Ifthe command is incorrect, you may Undo[i23.
Assembly / Centroid File

How to generate a Centroid File

Automated equipmentis used to place the surface mountcomponents on your pcbs. To rapidly
program these machines, a Component Centroid file is required. Some CAD packages will
automatically generate this file and some will not. Fab3000 (Professional Version) can easily create
this centroid file from your existing gerberfiles.

Note: Centroid files are primarily used for placement of SMT components. Forbestresults when
generating a Centroid File from gerber, use the paste layer. Ifyoudo nothave a Solder Paste Layer,
please create one by using function: Generate Paste Layer(s)..hi73)

ElNote: All pads on the Paste Layer mustbe "Flashed". Ifthere are any pads on the Paste Layer that
are not"Flashed" , use function: Draw to Flash[1e}

ElNote: To determine if all pads are "Flashes" on the Paste Layer, goto Layers Table[67and try
assigning a different color for the Flashed objects. Then when you view the Paste layer, all Flashed
Pads will use the different color you have assigned. You may also try using function: Query[i6}

l'?fr"_‘-"u Online Movie: Generate XY Centroid file from Gerber, using FAB 3000

Add Components
1. Turn-offall layers exceptfor Top Paste & Top Silkscreen.

2. Locate a footprint, and selectthe entire component.
[ElNote: This function requires thatyou selectobjects before proceeding.
=EINote: For more information aboutobjectselection see Viewing & Selection Basics[17)

Note: Add Components requires flashed footprints and will ignore anything else, so it's fine to select
a window around the entire component (any selected Silkscreen objects would be ignored).

3. Goto menu: Tools | Assembly | Add Components...

4.Select Pin One

EiNote: Usually Pin One is the Top-Leftmost pin for Top side (assuming no rotation), and Top-
Rightmostfor Bottom side (assuming no rotation).

5. Assigh Component Description, and press OKwhen done.
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Footprint Name: 100pin.1

Part Type: SMT

Part Sid e:.:-_np
Part Rotation:| 0

Apply All| M

Cancel

ElNote: Enter Component Rotation as itappears on the board. Ifyou have selected a componentthat
is rotated 90 degrees on the board, than make sure to enter that here.

ElNote: If Apply Allis checked (recommended), Fab3000 will go outand seek all similar footprints.

EINote: You will notice (if Apply All is checked) thatall similar footprints have been detected and
assigned a generic reference designator value (forexample "?21").

6. Repeat Steps 2 thru 5, until all footprints on the paste layer have been completed.

Note: You canalso add components individually by using function: Insert Single Componenthi78]

Now its time for the Bottom Side (if required)

7. Turn offall layers except Bottom Paste & Bottom Silkscreen, and repeatsteps 2-6.

Assign Reference Designators to Components
1. Tum-offall layers exceptfor Top Component& Top Silkscreen.

2. Go to the Components Tab Browser, and selectthe a Component (from the list).
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£} Parts ¥ ZoomTo Part

Rotate: |0 j RefDes. |B23

RefDes:

Footprint Name:

Uz3 Top,0 16pin.2

ug Top,0 100pin.2

u1e Top,0 100pin.2

B22 Bot,0 16pin.1 e
B2 Bot,0 16pin.1

B20 Bot,0 16pin.1

R1& RAnt G0 10nin 1 ﬂ

<F Aerial |30 Nets El Farts

Note: When a Componentis selected from the list, it will be highlighted. If you wantto also zoom in
towards the selected Component, make sure to check the item "Zoom To Component"

Note: You can use the arrow keys (up/down) to navigate through the Components list.

3. Click into the editcontrol "RefDes:", and type-in the correctreference designator. Press Enter Key to
update.

ElNote: Having the silkscreen visible is a greatway to determine which reference designator to assign
the component.

4. Repeat Step 3 - until all Components have been assigned their reference designators.

Export Centroid File

[ElNote: You mustatleast have one or more Components defined before exporting to a centroid file.

Note: The centroid file is a comma separated file thatcan be loaded into almostany spreadsheet
program or texteditor.

1. Go to menu: File | Export| Component Centroid File...
2.Choose from available options and press button 'Next'
3. SelectFile Name & location.

Congratulations - You have exported a centroid file!
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5 Working with FAB 3000

Fab3000 provides a Multi-Purpose CAM Editing, Translation, and Viewing system - Specifically targeted
for the designers of PCB's, MEMs, Microwave and RF circuits, chemically milled parts and optical
components; and to the photo mask manufacturers. Accurate viewing of: Gerber, DXF, NC Drill, HPGL

and otherwidely used formats.
—

MWorkbenchles)
I'Workspace@

5.1 Workbench

The workbench implements the user cockpit for navigating the workspace. By using the workbench,
you can navigate resources and you can view and editthe contentand properties of these resources.

The workbench contains an Editor, Editor Tabs, and 2 Views: Layer View, and Aerial View.
—

(1) Editor[eel

The Editor allows the userto open, browse, edit, and save various types of data. The majority of all
user interaction is performed here. Modifications made in the editor follow and open-save-close life
cycle model. Multiple instances of editors may exist within a Workbench. The editors can be stacked
in the editor area and individual editors can be activated by clicking the tab for the editor. When an
editor is active the Workbench menu barand toolbar contain operations applicable to the editor.

(2) Editor Tabs/[66)
The editors can be stacked in the editor area and individual editors can be activated by clicking the
tab for the editor. (See Editor)

(3) Layer View[e71
The Layer View is aninteractive table that controls the following layer aftributes in the editor: Visibility,
Draw Color, Flash Color,and Name.

(4) Aerial View[e8
The Aerial View displays an overview of the current editor window. It provides an excellentreference in
determining the overall location of the current editor view port within the design.
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5.1.1 Editor

The Editor allows the userto open, browse, edit, and save various types of data. The majority of all
user interaction is performed here. Modifications made in the editor follow and open-save-close life

cycle mod

el. Muliiple instances of editors may exist within a Workbench. The editors can be stacked

in the editor area and individual editors can be activated by clicking the tab for the editor. When an
editor is active the Workbench menu barand toolbar contain operations applicable to the editor.

Screen capture of stacked editor tabs:

m Start Pag

e | B 304| B 30| B 305880 cen

Screen capture of editor Right-click Menu:
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Cancel E=c
Zoom »
Redraw

Selection k
Flip »
Rotate »
Guery

5.1.2 Layer View
The Layer View is aninteractive table that controls the following layer attributes in the editor: Visibility,

Draw Color, Flash Color,and Name.
—

Screen Capture of Layer Widget:
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5.1.3

0126 phao

Visibility (1):

Determine if Objects on the layer are visible.

If the layeris visible, the icon used is 'bulb on'.

If the layeris notvisible, the icon used is 'bulb off

Name (2):
Name ofthe layer. (Note: Includes the layer number for reference)

Draw Color (3):
Objects on the associated layer will display that color for all draws (non-flashes)

Flash Color (4):
Objects on the associated layer will display that color for all Flashes.

Aerial View

The Aerial View displays an overview of the current editor window. Itprovides an excellentreference in

determining the overall location of the current editor view port within the design.
—
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'ﬁ'l—‘" Aerial View
E g
E g
E g
= O
[
52.50% j' Sifar

Zoom Percentage:
Ratio of editors current view port size against the entire design bounds.

Inter-Active Panning:
Simply drag the current view port window box with you mouse, and the displacement results will
appearin the editor.

Notes/Links
You can also pan the aerial widget with the cursor. Place the cursor justinside the aerial view window,
and drag the mouse.

5.2 Workspace

A workspace is the jobs, panels, custom apentures, folders, files that you create with the Workbench
are all stored under a single directory thatrepresents your workspace. A workspace musthave atleast

one or more libraries. Each library may contain one or more resources.
—
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Note: Fab3000 has a dynamic workspace that can hold both graphical data and documentation.

5.2.1 Resource
Resources is a collective term for the designs, files, tables, etc. that existin the Workspace. The most
common resources in Fab3000 are: Jobs, Inserts, Panels, and Custom Apertures.
-

5.2.1.1 Job
The job by default is the base resource of Fab3000 All data imported and 90% of editing are handled at
the Job level. Essentially you can think of a Job as a single design with its own unique layers, dcodes,
and other attributes.
T ———

5.2.1.2 Insert
An insert represents the inclusion of one job as a part of the contents of another. The job containing the
insert is the parent job, and the job that is included is the master job of the insert. Inserts can create
hierarchical designs. The master of an insert can contain instances of other masters. This hierarchy can
continue for as many levels as needed to express a complete design.
Inserts make it easy for the user to combine and visualize the placements of different jobs resulting in
optimum configurations (like pieces of a puzzle) which will save you time & money on manufacturing.
Inserts can be transformed (ie. rotate, mirror, mowve, etc) and can be nested into a hierarchy of jobs/
panels. s

5.2.1.3 Panel
The Panel resource is used to easily create and visualize a completed panel used for Pcb
manufacturing. Panels are essentially templates which generally use one master Insert (which is step &
repeated), and can include any number of Test Coupons, Pinning Holes, Fiducial's, etc.
e —

5.2.1.4 Custom Aperture
The Custom Aperture resource is used to edit and visualize the elements of any custom aperture.
rrat——

5.2.2 Workspace Browser...

Used to navigate resources (from the active workspace) in a hierarchy of libraries, designs, folders
and files. From here, you can open resources for editing or selectresources for operations such as

exporting.
T

Screen Capture Of the Workspace Browser:
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I Workspace Browser...  (Dbl-Click item to View) =)ol

=8 i

Tutorial:
None

5.2.3 Library

The libraries are the outer containers in the Workspace hierarchy. There are two types oflibraries
available Layoutand Document. This has been put here as reference, and rarely will a user need to
access or modify libraries directly.

Layout Library:
Used forall graphical data. Layoutlibraries only contain designs as child items.

Document Library:
Contains all non-graphical files and folders (ie. textfiles,etc.)
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6 Job Editor Menu

Command Reference. All commands are organised in their menu format.

6.1 File Menu
6.1.1 New

6.1.1.1 Workspace

Creates a new workspace.

Notes:

kIf an existing workspace is already active it will first be closed, and you will be given an option to save.
6.1.1.2 Job

Creates a new job.

ElNote: Essentially you can think of a Job as a single design with its own unique layers, nets, and other
attributes.

Command Sequence
1. Selectmenu: File [ New | Job
2. Type inJob Name and press "OK". A new Job will be created.

[ElNote: The job name must be unique within the active workspace.

6.1.1.3 Panel

Creates a new panel.
—

Command Sequence

1. Selectmenu: File | New | Panel

2. Type in Panel Name and other parameters.

Note: The panel name must be unique within the active workspace.

3. Press "OK". A new Panel will be created.
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6.1.1.4 Custom Aperture

Creates a new Custom Aperture.

Note: A custom aperture is a special shapes thatmay be used as flashes in gerber.

Command Sequence
1. Select menu: File | New | Custom Aperture

2. Type-inthe Custom Aperture Name and press "OK". The Custom Aperture editor will be displayed.
ElNote: The custom aperture name must be unique within the active workspace.

Note: The Custom Aperture editoris used to create special shapes that may be used as flashes in
the current Fab3000 workspace. Every Fab3000 workspace has its own internal custom aperture
library. When importing Gerber files that contain custom apertures, Fab3000 adds them to the internal
custom aperture library automatically. Custom aperture libraries may also be maintained as
independentfiles for use from design to design.

Note: The Custom Aperture editor differs from the CAM Editorin a few ways. There is only one
generic layer. Custom apertures may contain both positive (dark) and negative (clear) data. For
example, a donutis created by having a positive outer circle with a negative inner circle. Positive and
negative data can be stacked in any order, as long as you assign the correct composite level (located
in the toolbar).

6.1.1.5 Footprint

Creates a new footprintand opens itup in the FAB 3000 editor.
—

Command Sequence
1. Select menu: File | New | Footprint

2. Type in Footprintname.

Note: The footprint name must be unique within the active workspace.

3. Press "OK". An empty footprint will be created.
6.1.1.6 Text File

Creates a new textfile and opens itup in the FAB 3000 editor.
—

Command Sequence

1. Selectmenu: File [ New | TextFile...
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2. Selectfile location and name.

Note: The text file name must be unique within your computer.

3. Press "OK". An empty textfile will be created.
6.1.1.7 Spreadsheet File

Creates a new spreadsheetfile and opens itup in the FAB 3000 editor. A spreadsheetfile is outputted
in comma separated format (csf) which can be imported by any commercial spreadsheettool like

Microsoft Excel, etc.
e —

Command Sequence

1. Selectmenu: File | New | Spreadsheet File...

2. Selectfile location and name.

Note: The spreadsheet file name must be unique within your computer.

3. Press "OK". An empty spreadsheetfile will be created.
6.1.1.8 Application File

Creates a new Application file (such as Lua) and opens itup in the FAB 3000 editor.
e

Command Sequence

1. Select menu: File | New | Application File...

2. Selectfile location and name.

[EiNote: The application file name must be unique within your computer.

3. Press "OK".

-- This tutorial demonstrates aperture creation
fab3000.dbSetUserUnits( fab3000.dbcinch )

-- Create Aperture using Dcode 10

nDcode = 10

myApt = fab3000.dbAperture()

myApt:setType( fab3000.dbApertureTypeCircle )
myApt:setWidth( 0.015 );

myApt:setHeight( 0.015 );
fab3000.dbSetAperture( nDcode, myApt );

-- Is DCode 10 Empty??
if fab3000.dblsDcodeEmpty( nDcode )~=1 then
fab3000.princ( "Dcode:" .. nDcode .. "Was Successfully created!" )
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myAptCheck = fab3000.dbAperture()
fab3000.dbGetAperture( nDcode, myAptCheck )

--Output Message

fab3000.princ( "Dcode=" .. nDcode )

fab3000.princ( "Shape=" .. myAptCheck:getType() )

fab3000.princ( "Width="".. myAptCheck:getWidth() )

fab3000.princ( "Height="".. myAptCheck:getHeight() )

fab3000.princ( "OD=" .. myAptCheck:getOD() )

fab3000.princ( "ID=" .. myAptCheck:getID() )
else

fab3000.princ( "Dcode:" .. nDcode .. "Was not created. Nothing to do." )
end

-- Add a few pads (note current dcode is used)

fab3000.uiEditAddLayer( "pads", 1)

fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.07000, 0.06000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.09500, 0.04000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.13000, 0.04000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.16000, 0.06500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.08500, 0.11000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.13500, 0.11500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.12500, 0.00500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.16500, 0.02000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.19000, 0.04500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.20000, 0.08000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.19000, 0.12500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.15500, 0.16500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.10000, 0.17500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.06000, 0.16000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.02000, 0.12500 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.00500, 0.07000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.03000, 0.03000 ), nDcode )
fab3000.uiAddFlash( 1, 0, fab3000.dbPoint( 0.07500, 0.01000 ), nDcode )

--Zoom All (view all pads)
fab3000.uiViewzZoomAll();

6.1.2 Open Workspace
Opens an existing FAB 3000 workspace file (*.wrk).

—
Tutorial:

1. Select menu: File | Open Workspace...

2.Selectthe FAB 3000 workspace file from the Open Workspace dialog.

3. Select OKto open workspace.

Notes:
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}If an existing workspace is already active it will first be closed, and you will be given an option to save.

6.1.3 Close Workspace

Closes an active workspace.
—

Tutorial:

1. Go to menu: File | Close Workspace...

Note: Ifthe workspace has been modified, you will be prompted to Save [
6.1.4 Save Workspace

Saves a workspace.

Tutorial:

1. Go to menu: File | Save Workspace...

ElNote: If you have not saved the workspace before, you will be prompted to assign a workspace file
name and location.

6.1.5 Save Workspace As

Saves an existing workspace as anotherfile.

Tutorial:
1. Go to menu: File | Save Workspace As...

2. Selecta workspace file name and location.

[ElNote: This can be used as an excellent backup tool allowing you save your current progress in a
workspace before attempting to try something else. If you ever want to go back, you can simply open
the save workspace file.

6.1.6 Workspace Browser

Quickly preview all loaded Job and Panels within the active workspace.

Single Click on a Job or Panel to Preview it.
Double click on a Job or Panel to Open it.
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E jobs

-~ BH board1
B8 board4
B job

> mypanel
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Qpen... oK Cancel
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6.1.7 Information...

Display all job information.

-

iJub Mame: mypanel

|Unit Type: inch

| Overall Width: 17.8093900
Overall Height: 158.273300

Virtual Memary (MB): 0.025

- {0.04010, 0.00000)

6.1.8 Open Folder

Automatically Loads Gerber and Drill data from a folder.

Command Sequence

1. Select menu: File | Open Folder
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2. Selectthe folder youwantto import, and press "OK". The folderis instantly scanned and the all the
contained Gerber, Drill, Netlistfiles are imported.

Note: Fab3000 will automatically determine the correctformatand aperture rules necessary to bring
in your gerbers with minimal effort. However, if you are aware of special circumstances regarding your
gerberfiles (such as 274D gerbers using an Incremental type, End-Block-Character other than ™", etc)
oryou've had previously imported gerbers load correctly, you may wantto use AutoLoad [79)

ElNote: To view the Importlog file, press key 'F2'

6.1.9 Open Compressed file (Zip,Tar,GZ,RAR)...

Automatically Loads Gerber and Drill data from a compressed file(.zip, ar, .gz, .bz2, .rar).
—m

Command Sequence
1. Selectmenu: File | Open Compressed file (Zip, Tar, efc.)..

2. Selectthe compressed file youwantto import, and press "OK". The file is instantly uncompressed
and the importwizard dialog boxappears.

[ElNote: Fab3000 will automatically determine the correctformatand aperture rules necessary to bring
in your gerbers with minimal effort. However, if you are aware of special circumstances regarding your
gerberfiles (such as 274D gerbers using an Incremental type, End-Block-Character other than "*", etc)
oryou've had previously imported gerbers load correctly, you may wantto change AutoLoad's default
settings by clicking the button "Format Settings...". Ifyou are unsure, please leave the format settings
defaulted.

3. Click "Next" to begin importing the files.

4. Once loading is complete, a Status & Importlog are available for your review. If Fab3000 encounters
any errors or warnings during import, they will be displayed here.

5. Click button "Finish" button to view the imported data.

Note: To view the Importlog file, press key 'F2'

6.1.10 Import
6.1.10.1 AutolLoad...

AutoLoad Wizard will automatically importall Gerber and Drill files found within a selected folder. This

makes importing your pcb design a shap, and eliminates the time needed to load each file separately.
—_—

To import Gerbers & Drills using AutoLoad

1. Put ALL the files pertaining to a job in the same directory.
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2.Selectmenu: File | Import| AutoLoad. The AutoLoad Wizard dialog box appears.

3. Selectwhether yourfiles are in English or Metric units.

Note: Fab3000 will automatically determine the correctformatand aperture rules necessary to bring
in your gerbers with minimal effort. However, if you are aware of special circumstances regarding your
gerberfiles (such as 274D gerbers using an Incremental type, End-Block-Character other than "*", etc)
oryou've had previously imported gerbers load correctly, you may wantto change AutoLoad's default
settings by clicking the button "Format Settings...". Ifyou are unsure, please leave the format settings
defaulted.

4. Select the Folder which contains the gerber files you wish to load. Once the directory is selected, you
have two options:

Click the Finish button. (Fastest Way)

This will scan and load all the files in your directory, and you do notneed to continue with any further
steps in this procedure. This options is recommended if you know you are loading extended gerber
data (Gerberformat & apertures are already defined in the file:ie. 274X, Fire 9000).

OR

Click the Next button. (Recommended)

Atthis pointthere will be a slightdelay while Fab3000 scans the directory to determine whether each
file is either a Gerber or Aperture list. Then the "File Description” page is displayed. This page gives
you the opportunity to manually define the aperture listto use (for RS-274D only), Layer Types, and
importcheckbox foreach gerberlayer. After reviewing, click Next button to begin loading Gerbers.

5.0Once loading is complete, a Status & Importlog are available for your review. If Fab3000 encounters
any errors orwarnings during AutoLoad, they will be displayed here.

6. Click button "Finish" button to view the imported data.

Common Problems

Most majorissues with importing Gerber/Drill data fall under these categories:

Incorrect Apertures

While importing 274D files, the most common cause forincorrect apertures is anincorrect or missing .
RUL file. Fab3000 tests each aperture file againstall the .RUL files that are presentin the "aptrules"
directory. The .RUL file mustbe correct (less than 20% read errors) and located in the "aptrules"
directory for this process to pass.

Note: Some aperture files define custom shapes and thermals in an inconsistent manner thatcannot
be read. These apertures contribute to the 20% error limit.

Incorrect Format (For 274D only)

Gerber files contain only numbers with no decimal point. Thus, a number such as X12345 could mean
1.2345 inches, 12.345 millimeters, or 123.45 inches. To limitthe possibilities ofloading errors, Fab3000
assumes that the size of the data will probably be greaterthan 2 inches and less than 20. Ifyour
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imported gerberfiles appear to have imported with the wrong scale, you may wantto change
AutoLoad's defaultformat settings by clicking the button "Format Settings...".

Incorrect Type (For 274D only)

Gerber files contain only numbers with no decimal point. Thus, a number such as X12345 could mean
1.2345 inches, 12.345 inches, or 123.45 inches. To limit the possibilities of loading errors, Fab3000
assumes that the size of the data will probably be greaterthan 2 inches and less than 20. Ifyour
imported gerberfiles appearto have incorrectlines stretching across the screen (like a rats-net), you
may wantto change AutoLoad's default settings by clicking the button "Format Settings...".

Incorrect Arcs (For 274D only)

Some gerber generating products (like PCB layout software) assume all gerber arcs to be of the "360-
degree type", and do notfollow the proper procedure to define these arcs. Ifyourimported gerber
files appearto have incorrectarcs, you may wantto change AutoLoad's default settings by clicking the
button "Format Settings...", and check "Use 360-degree arcs as default"

Other Loading Errors...

Gerber files which contain numerous errors during import most likely are notbe properly constructed.
We have spentyears refining our gerberimporter to acceptnon-standard gerber files from all different
software products throughout the world. If you are having problems loading any gerber files into FAB
3000, please contactour supportteam for further assistance: support@numericalinnovations.com (be
sure to provide us with an accurate explanation of the problem, along with the gerber files you are trying
to load).

Drill Data missing Tool Definition...

AutoLoad will automatically scan your drill files to determine if there are any missing tool definitions. If
a Missing Tool is detected, AutoLoad will ignore the drill file, and you will be required to load the drill
manually Import Drill.[67

Note: Fab3000 currently imports Excellon formatonly.

[ElNote: If more than one drill files is being imported simultaneously or an existing Tool table is already
defined, Fab3000 will automatically map differentdrill tools with the same number but different
diameters.

Dialog Interface

AutoLoad main dialog. Used to selectthe folder for AutoLoad, and verify format settings.
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AutoLoad Gerber Wizard...
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i English  Metric {4) Format Settings... | {5) Finish |
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The Format Settings dialog lets you custom setup the defaults that AutoLoad Wizard will use while
importthe files from the selected folder. You also have the option to 'Skip ... Format', if you do not wish
to include a particular EDA format type during AutoLoad
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= Sy

_ Format Settings...

Gerber l Dirill l

Gerber Options:

Skip Gerber Format: | [
nit=: | English
Imteger Digits: | 2
Decimal Digit=: | 3
Type: | Abzolute
Lero Suppression: | Leading
Lze 360 Degree Arcs as Default: | [
End Gerber Block st Mewdine: | [
End of Gerber Block Character: | *
fzximum Gerber Black Size: | 2000

(0].4 Cancel

The File Description Page lets you fine-tune exactly what will be imported with AutoLoad. Beside each
file name is the following information:

File Name - The name of the file located in the Autoload importdirectory.

Aperture List- Optional. Selectcorresponding aperture list. (For RS-274D with separate aperture lists
perlayer)

Format- Lets you know the formatthat AutoLoad has detected this file as.

Layer Type - Selectthe corresponding layertypes foreachfile.

Import- A Check box to determine if you wantto load this file. If you de-selecta previously checked
item, it will not be included during AutoLoad.
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15 =

Autoload Gerber Wizard...
E . A i . —
 File Description: [
v - il
1]
g File Matme: | Aperture List: Format: Layer Type: | lmpart: | |
% Battam Mazk gl Gerber  Bottom Mask
- Bottom Paste .ghbr Gerber  Top Paste
E Battom ghbr Gerber  Bottom
E Laver 2.gbr Gerber  Pos Plane
‘I'E Layer 3.gbr Gerber  Poz Plane
*E Top Mask.ghbr Gerber  Top Mask
v Top Paste.ghr Gerber  Top Paste
E Top Silk.ghbr Gerber  Top Silk
A Top.obr Gerker  T0D
Cancel | <] Back | Plest [ |

This is the final page of the AutoLoad Wizard. Iltwill firstdisplay a progress bar for each file being
imported. Once AutoLoad Wizard has completed, the final results will be outputted in the status tab.
Note: Fordetailed information abouteach file loaded click on the Import Log Wizard.
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Autoload Gerber Wizard...
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Cancel l <] Back l Finizh <1 l

6.1.10.2 Gerber

Fab3000 reads Gerberdata in RS-274D, RS-274X, and Fire 9000 formats. Multiple files are read into
multiple layers, allowing simultaneous viewing and editing of the gerber data. The system is fully
compatible with polygon fills, composite images, and step and repeatcodes.

The easiestway to import Gerber files is to use the AutoLoad Gerber Wizard.[79) Itreads in all the
information about your Gerber files automatically, and provides aperture file conversions, etc.

[ElNote: Fab3000 correctly displays Step & Repeatdata. Most other CAM software will Crash, Ignore,
ordrawimaginary boxes. Fab3000 will create a separate Job foreach Step & Repeatblock whichiis
then inserted into the parentjob; maintaining correct Step & Repeathierarchy, and improving the ability
to editand modify existing Step & Repeats.
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Command Sequence
1. Select menu: File | Import| Gerber.

2. Selectthe Gerberfiles youwantto import, and press "OK". The Import Gerber wizard dialog box
appears.

[ElNote: To selectmore than one gerberfile, you may use dynamic selection by holding "Shift" or "Ctrl"
keys.

3. To modify Gerber Import settings, click button "Format Options...". (For 274D Gerbers Only)

EINote: In most cases, Fab3000 will automatically detectthe gerber format settings and aperture lists;
do notadjustthese settings if you are unsure aboutyour gerber file format.

4. Selectwhetheryourfiles are in English or Metric units. (For 274D Gerbers Only)
5. Click the OK button. You are returned to the Import Gerber Wizard dialog box.

6. Selectthe corresponding layer types for each file. (Optional)

7.Click "Next" to begin importing gerbers.

8.0nce Gerberloading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

9. Click button "Finish" button to view the imported data.

Note: Ifyou already had existing data in the currentjob, any imported layers with the same name will
be merged within thatjob. Itis recommended thatyou instead create a new job for each new "design"
thatyou importinto Fab3000

Import Gerber Format Settings

Units:
Determine ifimported Gerber's have units of English or Metric,

Integer Digits:

Determine ifimported Gerber's have integer digits between (0-6).

Decimal Digits:

Determine ifimported Gerber's have decimal digits between (0-6).

Type: Determine ifimported Gerber's have type of Absolute or
Incremental.
Zero Suppression: IDetermine ifimported Gerber's have zero suppression of Leading,

Trailing, orNone.

Use 360 Degree Arcs as

defauli: Read gerbers using 360 degree arcs mode as a default. |
End Gerber Block at Newline:} Treatnewline characters as anend ofgerber block,

End of Gerber Block
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Character: Characterto for ending Gerberblocks. Usually an asterisk "',
Maximum Gerber Block Size: Maximum size allowed pergerberblock.

6.1.10.3 Drill

Imports one or more NC drill (DRL) files.

Note: Fab3000 currently imports Excellon formatonly.

Note: If more than one drill files is being imported simultaneously or an existing Tool table is already
defined, Fab3000 will automatically map different drill tools with the same number but different
diameters.

Command Sequence
1. Select menu: File | Import| Drill

2. Selectthe Drill files you wantto import, and press "OK". The Import Drill wizard dialog box appears.

[ElNote: To selectmore than one drill file, you may use dynamic selection by holding "Shift" or "Ctrl"
keys.

3. Selectwhether yourfiles are in English or Metric units.

4. SelectInteger Digits (digits to the left of the decimal point) you wish to use.

5. Select Decimal Digits (digits to the right of the decimal point) you wish to use.
6. Selectthe Type of format, Absolute or Incremental.

7.Selectthe Zero Suppression formatrequired.

8. Click "Next" to begin importing drill files.

Note: Fab3000 will automatically scan your drill files to determine if there are any missing tool
definitions.

Ifa Missing Tool is detected, you will receive a warning, stating thatyou mustdefine all tools before
proceeding. Click on button "Assign Tool Sizes...", to display the NC Tools Tablehod). Enterin the
required tools for the drill file(s) you wish to import. If you are importing more than one drill file, and they
use differenttools sizes for the same tool number, than you will need to cancel the Import Drill Wizard
and, importeach drill file one ata time.

9. Once Drill loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

10. Click button "Finish" button to view the imported data.

Import NC Drill Options:
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Units: - . . . .
etermine ifimported Drills have units of English or Metric,

Integer Digits: N : , -
Determine ifimported Drills have integer digits between (0-6).

Decimal Digits: L . : -
etermine ifimported Drills have decimal digits between (0-6).

Type: Determine ifimported Drills have type of Absolute or Incremental.

Zero Suppression: Determine ifimported Drills have zero suppression of Leading,

Trailing, or None.

6.1.10.4 Rout/ Mill

Imports one or more NC Rout (.rou) files.
o—

Note: Fab3000 currently imports Excellon formatonly.

Note: If more than one routfile is being imported simultaneously oran existing Tool table is already
defined, Fab3000 will automatically map differenttools with the same number butdifferent diameters.

Command Sequence
1. Select menu: File | Import| Rout

2.Selectthe Routfiles you wantto import, and press "OK". The Import Routwizard dialog box
appears.

Note: To select more than one routfile, you may use dynamic selection by holding "Shift" or "Ctrl"
keys.

3. Selectwhetheryourfiles are in English or Metric units.

4. SelectInteger Digits (digits to the left of the decimal point) you wish to use.

5. Select Decimal Digits (digits to the right of the decimal point) you wish to use.
6. Selectthe Type offormat, Absolute or Incremental.

7. Selectthe Zero Suppression formatrequired.

8. Click "Next" to begin importing rout files.

[ElNote: Fab3000 will automatically scan your routfiles to determine if there are any missing tool
definitions.

Ifa Missing Tool is detected, you will receive a warning, stating thatyou mustdefine all tools before
proceeding. Click on button "Assign Tool Sizes...", to display the NC Tools Table[98). Enter in the
required tools for the routfile(s) you wish to import. Ifyou are importing more than one routfile, and they
use differenttools sizes for the same tool number, than you will need to cancel the Import Rout Wizard
and, importeach routfile one ata time.

9.0Once Routloading is complete, a Status & Importlog are available for your review. If Fab3000
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encounters any errors or warnings during import, they will be displayed here.

10. Click button "Finish" button to view the imported data.

Import NC Rout Options:
Units:

Determine ifimported Drills have units ofEninsh or Metric.

Integer Digits: o : . -
Determine ifimported Drills have integer digits between (0-6).

Decimal Digits: L . : -
Determine ifimported Drills have decimal digits between (0-6).

Type: Determine ifimported Drills have type of Absolute or Incremental.

Zero Suppression: Determine ifimported Drills have zero suppression of Leading,
Trailing, or None.

6.1.10.5 ODB++

Loads a compressed ODB++ database file. The mostcommon compressed file formatfor ODB++
data is ".tgz" (i.e tar ball).

[ElNote: A "Job" in Fab3000 is the same thing as a "Step" in ODB++

Command Sequence
1. Selectmenu: File | Import| ODB++

2. Selectthe compressed ODB++ database file you wantto import, and press "OK". The Import ODB++
wizard dialog box appears.

3. Verify ODB++ Import Options: Layers, Steps, and Options
4. Click "Next" to begin importing the ODB++ database.

5.0nce ODB++loading is complete, a Status & Importlog are available for your review. [f Fab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to view the imported data.

[EiNote: Ifthere are multiple steps in the ODB++ database, Fab3000 will search the hierarchy to
determine which step is the "Master" step. Ifitcannotfind a Master Step, a dialog will appear,
prompting you to select which step to view.

Note: Unlike other CAM software products, Fab3000 loads the complete ODB++ database including
all steps (while maintaining hierarchy). To view all the steps imported into Fab3000, see the
Workspace Brower...l10
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6.1.10.6

6.1.10.7

Note: To view the Importlog file, press key 'F2'
ODB++ (Directory)

Loads an ODB++ database from a selected directory.

[ElNote: A "Job" in Fab3000 is the same thing as a "Step" in ODB++

Command Sequence
1. Selectmenu: File | Import| ODB++

2. Select the folder where the ODB++ database is located, and press "OK". The Import ODB++ wizard
dialog boxappeatrs.

3. Verify ODB++ Import Options: Layers, Steps, and Options
4. Click "Next" to begin importing the ODB++ database.

5.0nce ODB++loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to view the imported data.

Note: Ifthere are multiple steps in the ODB++ database, Fab3000 will search the hierarchy to
determine which step is the "Master" step. Ifitcannotfind a Master Step, a dialog will appear,
prompting you to selectwhich step to view.

[ElNote: Unlike other CAM software products, Fab3000 loads the complete ODB++ database including
all steps (while maintaining hierarchy). To view all the steps imported into Fab3000, see the
Workspace Brower...[11)

Note: To view the Importlog file, press key 'F2'
Netlist (IPC-D-356/A)
Loads an IPC Netlist (IPC-D-356 and IPC-D-356A) into Fab3000

[ElNote: IPC-D-356 and IPC-D-356A are generic netlistformats used as a standard for the Bare-Board
Testing environment.

Command Sequence
1. Selectmenu: File | Import | IPC Netlist

2. Selectthe netlistfile you wantto import, and press "OK". The Import Netlist wizard dialog box
appears.

3. Chose the Netlist Format.
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4. Click "Next" to begin importing the netlist.

5.0nce Netlistloading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to exit.

Note: The data is loaded as the External Netlist for the active Job.

6.1.10.8 DXF/DWG
Load the AutoCAD DWG or DXF file into the workspace.

—_—

For more detailed instructions, please goto the Learn Guide: Importing DXF[32}

Command Sequence
1. Select menu: File | Import | DXF

2. Select the DXF file to import.
Note: The DXF file will be scanned for Layers, Blocks, Styles, and more..

=INote: In most cases you will need to verify the DXF Units & Scale Factor.
3. Verify the DXF Import options.

Important: DXF Files are unit-less, so it is important that you verify the DXF Units & Scale Factor, of
your DXF file before importing it.

4. Choose "DXF Design Type". This is an "Optional" feature which adjusts other DXF import settings to
accommodate optimal conversion results in most cases.

5. Verify the options.

6. Verify DXF Layers.

[ElNote: This list allows you to control how each individual DXF layer is handled during import.

- Check "Import" to include the layer during import.

- Check "Fill" to conwert closed boundaries to filled-polygons.

- Choose "Polyline" mode, to adjust how polylines with width are handled during import. The three
choices are: Extend, Truncate, and Round.

- Check "Auto-Flash", to detect circles & rectangles, and convert them to gerber flashes.

- Enter "Comp" (offset compensation) for an entire layer.

7. Verify DXF Blocks.

Note: This list allows you to control how each individual DXF block is handled during import.
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- Check "Import" to include the block during import.

8. Map DXF Styles.

Note: This list allows you to map each DXF style to a compiled font file during import.
- Choose a Default Text Style for any unknown dxf style.
- Review and assign the "Text Line Width/Fill method"

9. Merge DXF Layers. (Optional)

[ElNote: This list allows you to merge DXF layers during import.
- Check "Output Merged Layers Only" to only write merged layers, and incomer individual DXF layers.

10. Open / Sawe. (Optional)

[ElNote: This (Optional) feature allows you to open & sawe an existing DXF Settings file (*.ds), so that
you may assign the exact same settings used previously. If you regularly perform DXF conwersions re-
using the DXF settings will save time and limit mistakes.

11. Click "Next" to begin importing DXF file.

12. Once DXF loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

13. Click button "Finish" button to view the imported data.

Import DXF Units:

DXF Units/Scale: DXF files are unit-less, so itis vital to specify the proposed units &
scale for 1 DXF physical unit. Choose from Micron, Inch, Millimeter,
Centimeter, and more. The Logical DXF unit size will be defined
by defined by DXF Units * Scale

DXF Design Type: T his is an optional convenience setting, which will optimize other
DXF import settings such as Fill, Polyline End cap, and more.
Choose whatever description bestdescribes the type of DXF

design you are importing.

Import DXF Options:

Use Polygon utomatically solves the polygon-inside-of-polygon polarity
DeEmbedding: problem.CI(_)se_:d boundaries (on the same layer) found
9 completely inside another boundary will be made clear (or dark).
Due to its complexity, this feature may be time consuming during
the conversion.

Respect ByBlock/ Block entities thatare on designed layer'0', will be changed to the
ByLayer: layer of the respective insert.

Ignore Dimensions: Jif this setting is 'checked’, dimensions will be omitted.

Hatch Mode: IDetermines how to process DXF "Solid" hatches:
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Ignore: All Solid Hatches will be omitted.
Normal: All Solid Hatches will be included.
Use De-Embedding: All holes in Solid Hatches will be
separated and formed into a respective composite.
Arc Resolution ccuracy used when mapping points to recreate arcs & circles.
(Degrees):
Default Line Width: I1 0-width DXF entities (such as lines, arcs, 0-width polylines) will
be assigned this physical width (if they do notform a filled-
olygon).
Flash Circle/Rects Less JAll detected Circles & Rectangle shapes will only be flashed in
Than: their bounding width & length are less than this value. (For
) Gerber Export Only)

Import DXF Layers:

Import: I:L”checked" this layer will be imported. If "unchecked", this layer
ill be omitted.
DXF Layer Name: |The DXF layer name. This is merely for reference, and cannotbe
changed.

Fill: If"checked", all closed boundaries for this layer will become filled
polygons. If"unchecked", all closed boundaries for this layer will
be open paths, and use the Default Line Width.

Polyline: This setting controls the End caps for open-polylines with width on
this layer.
Truncate: Square End cap, no extension.
Extend: Square End cap, 1/2 width extension.
Round: Round End cap, 1/2 width extension.

Auto-Flash: If"checked", all Rectangles and Circles on this layer, which are
smaller than the setting "Flash Circle/Rects Less Than", will be
converted to Gerber Flashes. (For Gerber Export Only)

Comp: |If non-zero, apply the offset-compensation to all resulting
boundaries on this layer.

Import DXF Blocks:

Import: If"checked" this block will be imported. If "unchecked", this block
ill be omitted.
DXF Layer Name: |The DXF block name. This is merely for reference, and cannotbe
changed.

Import DXF Styles:
DXF Style: The DXF style name. This is merely for reference, and cannotbe
changed.

Fab3000 Font File: Choose which Pre-Compiled Fab3000 Font File to use from the
pull-down. All Fab3000 Fontfiles are derived from TrueType fonts
respectively. You may compile a Fab3000 Fontfile from any
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TrueType font(see: Font Table formore informgtionm)

Default Text Style:

Assign the default Fab3000 FontFile to use when an associated
|DXF fontfile cannotnotbe determined orlocated.

Text Line Width/Fill
Method:

The setting controls the DXF Text Line Width & Filling options:

Use Polygon Fill: All Textwill be filled as polygons. Their widths
are already determined in the Fab3000 fontfile itself.

Use Same Line Width for All: Determine a standard line width
to be used for all DXF text.

Use Ration: The textline width will be determined by a ratio of
the text heightdivided by your supplied value.

Import DXF Merge:

Merge Name:

The output name to be used for the merged layer.

Layers (Click to Add):

Selectall DXF Layers thatwill be included in this merged layer.

New:

ICreate a new "empty" merge layer.

Delete:

IDelete an existing merge layer.

Output Merged Layers
Only:

IDo notoutputany individual DXF layers, only the merged layers
will be created.

Import DXF Open/Save:

Open DXF Settings:

T his (Optional) feature allows you to open an existing DXF Settings
ile (*.ds), so thatyou may assign the exactsame settings used
previously. Ifyouregularly perform DXF conversions re-using the
DXF settings will save time and limit mistakes.

Save DXF Settings:

T his (Optional) feature allows you to save your DXF Settings to a
ile (*.ds), so thatyou may re-use these same settings ata later
date. If you regularly perform DXF conversions re-using the DXF
settings will save time and limit mistakes.

6.1.10.9 Image

Load the Image (TIFF, JPEG, BMP, GIF) file into the workspace.

—

Command Sequence

1. Select menu: File | Import | Image

2. Selectthe Image files youwantto import, and press "OK". The Importimage wizard dialog box
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appears.

Note: To select more than one Image file, you may use dynamic selection by holding "Shift" or "Ctrl"
keys.

3. Select Pixel Size.

4. Select Pixel Units. Choose from Mil, Inch, Millimeter, Centimeter, and more.

ElNote: The Logical Pixel Size =Pixel Size * Pixel Units
5. Choose Image Background Color (Black or White).

6. Choose Background Intensity (1-100).

Note: Forbestresults, you may need to adjust this setting to determine which value works best for
your purposes.

7. Click "Next" to begin importing the files.

8.0Once Image loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

9. Click button "Finish" button to view the imported data.

Import Image (TIFF, JPEG, BMP, GIF) Options:

Pixel Unit: Specify the proposed units for each pixels physical size. Choose
rom Micron, Inch, Millimeter, Centimeter, and more.

Pixel Size: |Logica| pixel size defined by Pixel Units * Pixel Size

Image Background Color: Selectthe image's transparent color, that will be ignored during
importing. Choose either Black or White.

Background Intensity (1- Images such as JPEG's incorporate a type ofblending which
100): leads to very few pixels actually being black or white. This setting
is a ratio which allows pixels with colors similar to the transparent
colorto be treated as such. This setting has proved very useful for|
"inspection tools" which take photos of microscopic devices, and
outputthem as jpegs; and then wantthese photos converted back
to GDSIlor Gerberforcomparison purposes.
Merge Adjacent Pixels: For Advanced Users Only. This option will combine adjacent
pixels to form polygons. This feature is very time consuming and
notrecommend for use with compleximages.

6.1.10.10 HPGL/2

Imports one or more HPGL/2 files.
-—

[ElNote: Dcodes are assigned automatically, based upon the HPGL/2 data.
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Command Sequence
1. Selectmenu: File | Import| HPGL/2

2. Selectthe HPGL/2 files you wantto import, and press "OK". The Import HPGL wizard dialog box
appears.

[ElNote: To selectmore than one Hpgl/2 file, you may use dynamic selection by holding "Shift" or "Ctrl"
keys.

3. Selectwhether you wantto scale the entire file. (optional)
4. Click "Next" to beginimporting HPGL/2 files.

5.0nce HPGL/2 loading is complete, a Status & Importlog are available foryourreview. IfFab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to view the imported data.

Import HPGL Options:

Scale Factor

IAssign HPGL/2 Scale factor (defaultis 1).

6.1.10.11 Postscript / PDF

Loads a Postscript or PDF file into the active workspace.
P

ElNote: Ghostscript must be installed on your workstation or server to import PostScript!
Ghostscript is freely available and distributed under the GNU General Public License. If you do not have
Ghostscript installed you may download it from the following websites (or from other available mirrors):

http://www.cs.wisc.edu/~ghost/doc/gnu/index.htm
http://www.ghostscript.com/

Command Sequence
1. Selectmenu: File | Import | Postscript/PDF

2. Selectthe Postscript or PDF file you wantto import, and press "OK". The Import Postscript/ PDF
wizard dialog box appears.

3. Verify the Page number to use for import (usually 1), and otherimportoptions.
4. Click "Next" to begin importing the file.

5.0Once Image loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.
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6. Click button "Finish" button to view the imported data.

Import Postscript/PDF Options:

Page Number to Convert:|Selectthe page numberto convert. Many Postscriptand PDF files
have multiple pages. The importer will only importone page ata
time. Usually the firstpage.

Spline/Arc Deviation (mil):}Approximation accuracy to use for Arcs and Spline objects.

G hostscript Additional [Assignspecific Ghostscriptoptions. Requires knowledge of the
Options: |Ghostscriptinterpreter.

Flash Round & Rect Convertround and rectangular objects to flashes. This results ina
Shapes: more optimized data.

6.1.10.12 Large Bitmap

Loads large bitmap (any size) into the active workspace.
—

Command Sequence
1. Select menu: File | Import | Large Bitmap

2. Selectthe Image files you wantto import, and press "OK". The Importimage wizard dialog box
appears.

[ElNote: To selectmore than one Image file, you may use dynamic selection by holding "Shift" or "Ctrl"
keys.

3. Select Pixel Size.

4., Select Pixel Units. Choose from Mil, Inch, Millimeter, Centimeter, and more.

Note: The Logical Pixel Size =Pixel Scale * Pixel Units
5. Choose Image Background Color (Black or White).

6. Choose Background Intensity (1-100).

ElNote: Forbest results, you may need to adjust this setting to determine which value works bestfor
your purposes.

7.Click "Next" to begin importing the files.

8.0nce Image loading is complete, a Status & Importlog are available for your review. Ifany errors or
warnings are encountered during import, they will be displayed.
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9. Click button "Finish" button to view the imported data.

Import Large Bitmap Options:

Pixel Unit: Specify the proposed units for each pixels physical size. Choose
rom Micron, Inch, Millimeter, Centimeter, and more.

Pixel Size: |Logica| pixel size defined by Pixel Units * Pixel Size

Image Background Color:|Selectthe image's transparent color, that will be ignored during
importing. Choose either Black or White.

Transparency Factor: Many images incorporate a type of grayscale blending which
leads to very few pixels actually being black or white. This setting

is a ratio which allows pixels with colors similar to the transparent
colorto be treated as such. This setting has proved very useful for|
"inspection tools" which take photos of microscopic devices, and
then wantthese photos converted back for comparison purposes.

Merge Adjacent Pixels: |ForAdvanced Users Only. This option will combine adjacent
pixels to form polygons. This feature is very time consuming and

notrecommend for use with compleximages.

6.1.10.13 STL (3D)

Loads STL (stereolithography) binary formatinto the active workspace.

e

Command Sequence

1. Selectmenu: File | Import| STL

2.Selectthe STL file youwantto import, and press "OK". The Import STL wizard dialog box appears.
3. Verify the Units, Scale Factor, Output Type, and otherimportoptions.

4. Click "Next" to begin importing the file.

5.0Once Image loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to view the imported data.

Import Postscript/PDF Options:

Units: |Choose the units for the imported STL.

Scale Factor: |Logica| pixel size defined by Units * Scale Factor
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Output Type: loutput STL boundaries as Filled Polygon, or Outlined.

Flash Round & Rect |Convertround and rectangular objects to flashes. This results ina
Shapes: more optimized data.

6.1.10.14 GDSII

Loads GDSIll binary formatinto the active workspace.
—_—

6.1.10.15 Part Centroid

Import Part Centroid File. Loads an Ascii file that contains centroid data.

Note: A centroid file is commonly a comma separated (ortab separated) file.

Command Sequence
1. Select menu: File | Import| Part Centroid
2. Selectthe Centroid file you wantto import, and press "OK".

3. Choose the separation character (comma, tab, etc.), and press OK.

Note: The centroid file will now be imported and displayed in a grid table.

4. Assignthe "Ref. Des" column variable, by clicking into a cell that contains the Reference
Designators and choose menu item: "Column: Ref. Des"

=EINote: You will now see atthe top ofthe column a check mark and the titte REFDES. This lets you
know thatthe RefDes column has been assigned .

5. Assign the "Layer" column variable, by clicking into a cell that contains the Layer (usually labeled
either: Top or Bottom) and choose menu item: "Column: Layer"

Note: You will now see atthe top of the column a check mark and the titte LAYER. This lets you
know thatthe Layer column has been assigned .

6. Assign the "X" column variable, by clicking into a cell that contains the X coordinate and choose
menu item: "Column: X Location"

Note: You will now see atthe top ofthe column a check mark and the title X. This lets you know that
the X column has been assigned .

7. Assign the "Y" column variable, by clicking into a cell that contains the Y coordinate and choose
menu item: "Column: Y Location"

[ElNote: You will now see atthe top ofthe column a check mark and the title Y. This lets you know that
the Y column has been assigned .
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8. Assign the "Rotation" column variable, by clicking into a cell that contains the partrotation and
choose menu item: "Column: Rotation"

EINote: You will now see atthe top of the column a check mark and the titte ROT. This lets you know
that the rotation column has been assigned .

9. Assign the "Start Row" column variable, by clicking into a cell that contains the first centroid
definition and choose menuitem: "Start Row"

[ElNote: You will now see atthe left of the row a check mark and the title ST. This lets you know that the
startrow has been assigned .

10. Assign the "End Row" column variable, by scrolling down & clicking into a cell that contains the
lastcentroid definition and choose menu item: "End Row"

%Note: You will now see atthe left of the row a check mark and the tite END. This lets you know that
the startrow has been assigned .

11. Verify the Import Units (located in the Lower/Left) used for the XY Coordinates.
12. Press "OK" to begin importing the centroid file.

13. Once the Centroid loading is complete, a dialog will appear giving you the count & status.

%Note: You will now see the external centroid data displayed in the FAB 3000 screen. To control the
display ofthe external centroid files, goto menu: View | External Centroids.[43)

(screen capture with external centroid display)

6.1.10.16 BOM

Importa Bill of Materials File.
—

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



Job Editor Menu 101

6.1.10.17 Aperture List

Imports an aperture listin various formats.

Note: The loaded file overwrites the currentaperture data, and there is no Dcode translation. In
mostcases you will want to use this feature for loading specific aperture files thatdo notload using
AutoLoad Gerber Wizard[79).

Note: Fab3000 does notdetect the aperture listformat using this command, so you mustalso define
which Aperture Wizard Rule to use during import.

ElNote: Import Aperture Listprovides an excellentway to debug Aperture Wizard Rules thatyou have
created with the Aperture Rules Editorkod). To verify results of a newly created Aperture Wizard Rule:
Create a new job, Importthe aperture list,and review the Aperture Table 198

Command Sequence
1. Selectmenu: File | Import | Aperture List

2. Selectthe Aperture files you wantto import, and press "OK". The Import Aperture dialog box
appears.

3. Selectthe Aperture Wizard Rule to use while importing the aperture list.
4. Click "OK" to begin importing the aperture file.

5.0nce HPGL/2 loading is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during import, they will be displayed here.

6. Click button "Finish" button to view the imported data.

6.1.10.18 Custom Aperture Library

Loads a custom Aperture Library into the active workspace.
—m

6.1.10.19 Footprints Library
Enter topic text here.
6.1.10.20 FAB 3000 Matrix

Loads a FAB 3000 Import Matrix file. For more information aboutthe FAB 3000 Matrix file, please click

here 18\
[

The FAB 3000 Import Matrix File permits external tools (like PCB Design software) to predefine layers
and jobs for intelligent loading into FAB 3000 for instant Gerber Viewing & Verification. This prevents the
monotonous steps of loading Gerber & Drill files, assigning layer colors, assigning layer types, defining
layer stack ups, defining blind/buried drill layers (if required), etc.; allowing pcb designers to easily use
Gerber/CAM software for its primary purpose... to quickly verify their gerbers & drills are correct and
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ready for manufacturing.

The FAB 3000 Import Matrix file also supports PANEL arrays which allow the merging of several PCB
jobs together so they can be manufactured simultaneously - saving $$$ on fabrication costs. In addition,
FAB 3000 will automatically performs all necessary object transformations, dcode & drill tool
transcoding.

Note: Simply call FAB 3000 and pass the matrix file as the first argument.
Note: All FAB 3000 Import Matrix Files must end with *.fm6.

6.1.11 Export
6.1.11.1 Gerber

This command is used to exportyour data in a Gerber format.

EiNote: Gerber files exported from Fab3000 are fully compatible with the Gerber specification and
supportpolygon fills, composite images, step and repeatcodes, and more.

Command Sequence
1. Selectmenu: File | Export | Gerber. The Export Gerber Wizard dialog box appears.

2. Verify the Export Gerber file options you wantto use, and press "Next". The Layer Options appears.
ElNote: To improve gerber file accuracy you should selectdecimal digits of4 (or higher).

EINote: Fordescription of each option, see below: Export Gerber Options
3. If the filenames for the layers need to be changed, type-in the desired filename in the textboxes.

4. Using the check boxes in the Export column, select the layers you wantto export, or deselectthe
layers you do notwantexported. To Set All/CIr All, right-click within the Export column.

5.Ifyou wantany ofthe layers to have a negative polarity, selectthe check box for the appropriate
layer(s) in the Neg column.

6. Ifyou wish to mirror any of your layers upon export, select the appropriate check boxes in the Mirror
column.

Note: Polarity and Mirroring options apply only to 274X, Fire 9xxx, Barco & Gerber files. Fab3000 will
display Negative Layers but notthe Mirroring option on files re-imported using AutoLoad Gerberl|797or
Gerber Import/8swill display as normal, but retain their option codes in the Layers table.

Note: If yourlayers previously contain Mirror or Polarity options, they will automatically checked in
the Layer Options.

=EINote: Each selected layerwill be exported as anindividual gerberfile.

7. Selectthe folderto exportthe gerberfiles into.
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EINote: Ifyou selecta new folderthatdoes notexiston your system, it will be automatically created. It
is recommended thatyou selecta single folder to exportall yourfiles into (ie. gerbers, drill, netlist,

notes, fab drawing, etc.)

ElNote: If you would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.ko3)

8. Click "Ok" to begin exporting your gerber files.

9.0nce exportgerberis complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

10. Click button "Finish" button to exit.

Export Gerber Options:

Export Gerber Format:

Select Gerberformatto export. Either RS-274-X or Fire9000.

Units:

|IDetermine exported Gerbers units of English or Metric.

Integer Digits:

IDetermine exported Gerbers integer digits between (0-6).

Decimal Digits:

IDetermine exported Gerbers integer digits between (0-6).

Type:

IDetermine exported Gerbers type of Absolute or Incremental.

Zero Suppression:

Determine exported Gerbers zero suppression of Leading,
Trailing, or None.

Use Step/Repeat:

|use Step & Repeatcodes if possible.

Use Arcs (G75):

lUse arcs when available.

Line Width (mil):

|Defau|t|ine width to assign for 0-width objects such as lines, arcs,
etc.

Text Fill:

Specify how to output text (if any):

Line: Textwill be exploded and outputted as gerbertraces using
the Line Width.

Solid Fill: Textwill be exploded, and outputas polygons.

Gerber File Extension:

Defaultextension to use for exported gerber file names. (*.gbr)is
the default.

6.1.11.2 Drill

This command is used to exportlayers into a Drill file.

—
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Command Sequence
1. Selectmenu: File | Export | Drill. The Export Drill Wizard dialog box appears.

2. Verify the Export Drill file options you wantto use, and press "Next". The Layer Options appears.
ElNote: To improve drill file accuracy you should select decimal digits of4 (or higher).

Note: Fordescription of each option, see below: Export Drill Options
3. If the filenames for the layers need to be changed, type-in the desired filename in the textboxes.

4. Using the check boxes in the Export column, select the layers you wantto export, or deselect the
layers you do notwantexported. To Set All/Clr All, right-click within the Export column.

ElNote: Only Drill layers will have their Exportcolumn checked.

5. Selectthe folder to export the drill files into.

Note: Ifyou selecta new folder thatdoes notexiston your system, it will be automatically created. It
is recommended thatyou selecta single folderto exportall yourfiles into (ie. gerbers, drill, netlist,

notes, fab drawing, etc.)

EINote: If you would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.kod)

8. Click "Ok" to begin exporting your drill file(s).

9. Once exportdrillis complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

10. Click button "Finish" button to exit.

Export Drill Options

Units: Determine exported NC Drill units of English or Metric.
Integer Digits: |Determine exported NC Drill integer digits between (0-6).
Decimal Digits: |IDetermine exported NC Drill integer digits between (0-6).

Type: IDetermine exported NC Drill type of Absolute or Incremental.

Zero Suppression: Determine exported NC Drill zero suppression of Leading,
Trailing, orNone.
Use Step/Repeat: |Use Step & Repeatcodes ifpossible.
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NC Drill File Extension: [Pefaultextensionto use forexported NC Drill file names. (*.drl)is
the default.

6.1.11.3 Rout/ Mill

This command is used to exportlayers into a Routfile.

New! Version 5 can automatically detect Arcs.
[

Command Sequence
1. Selectmenu: File | Export | Rout. The Export Rout Wizard dialog boxappears.

2. Verify the Export Routfile options you wantto use, and press "Next". The Layer Options appears.
ElNote: To improve routfile accuracy you should selectdecimal digits of4 (or higher).

Note: For description of each option, see below: Export Rout Options
3. Ifthe filenames for the layers need to be changed, type-in the desired filename in the textboxes.

4. Using the check boxes in the Export column, select the layers you wantto export, or deselect the
layers youdo notwantexported. To Set All/Clr All, right-click within the Export column.

ElNote: Only Routlayers will have their Export column checked.

5. Selectthe folderto exportthe routfiles into.

ElNote: Ifyou selecta new folderthatdoes notexiston your system, it will be automatically created. It
is recommended thatyou selecta single folderto exportall yourfiles into (ie. gerbers, drill, netlist,

notes, fab drawing, etc.)

EINote: Ifyou would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.ko%)

8. Click "Ok" to begin exporting your routfile(s).

9. Once exportroutis complete, a Status & Importlog are available foryour review. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

10. Click button "Finish" button to exit.

Export Rout Options

Units: Determine exported NC units of English or Metric.
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Integer Digits:

Ipetermine exported NC integer digits between (0-6).

Decimal Digits:

|IDetermine exported NC integer digits between (0-6).

Type:

Determine exported NC type of Absolute or Incremental.

Zero Suppression:

None.

Use Step/Repeat:

|Determine exported NC zero suppression of Leading, Trailing, or
|Use Step & Repeatcodes if possible.

NC Rout File Extension:

Defaultextension to use for exported NC Rout file names. (*.rou) is
he default.

6.1.11.4 PCB

This command is used to exportyour data in both Gerber and Drill formats simultaneously.

-

Export PCB -

FAB3000
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Gerber Drill Options: E/‘ H

Gerber Drill options. To improve accuracy select ‘Decimal Digits' of 4 (or higher).
For more information please review the help documentation. Click ‘Mext’ for layer options.
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6.1.11.5 ODB++

Writes an ODB++ database to an external file system.

[ElNote: The ODB++ Matrix requires layers to have theirtypes (ie. Top, Bottom, Silkscreen, etc.) and
sequence order (ie. layer stackup) defined before exporting. To define both Layer Types & Stackup
goto Layers Table..io?, before exporting ODB++ data

-

Export Valor ODB+ + -

FAB300?! %‘Jalor ODB++ Options: E/—‘H

Verify the ODB++ options you want to use, You can select the Job/Panel
to export or choose the Entire Workspace (all jobs panels).
Click 'Mext' for layer options.

I Select Job {or Workspace): | Entire Waorkspace
Output Profile:
Output Symbols as boundaries: | []

Use File Compression: | zip

IUse Arcs (when possible): | [
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6.1.11.6 Netlist (IPC-D-356/A)
This command is used to export a netlist.

Command Sequence

1. Selectmenu: File | Export | IPC Netlist. The Export Netlist Wizard dialog box appears.
2. Verify the Export Netlistoptions you wantto use, and press "Next".

Note: For description of each option, see below: Export Netlist Options

3. Select the netlistfile to create.
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EINote: If you would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.kod)

4. Click "Ok" to begin exporting your netlistfile.

5. Once exportnetlistis complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

6. Click button "Finish" button to exit.

Export Netlist Options

Netlist Format:

Choose export netlist format: IPC-D-356, IPC-D-356A formats.

Method:

Choose pointmethod to use: All Points or End Points Only

Sides:

Assign Unused Nets:

Include Unused nets

Output Adjacency Info:

Include Adjacency Info.

Adjacency Distance:

|Determine Side to use: Top Only, Bottom Only, Top and Bottom
|Choose Adjacency distance.

6.1.11.7 DXF/DWG

This command is used to exportdata into a DXF or AutoCAD DWG file. Note: DWG is essentially the

binary equivalent of DXF.

P—

l!lf':-": Online Movie: How to export a DXF file with outlined objects using FAB 3000.
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-

Export DXF -

DXF/DWG Options: E/”H

FAB3000

Verify the export options you want to use. For more
information please review the help documentation. Click 'Mext’ for layer options.

Output Format: | DXF |

Fill Technology (may be time consuming): | Mone
Output Paths As: | Lines and Arcs |

Qutput Flashes As: | Outlined
Output Polygons As: | Qutlined
Output Text As: S’Ena;d
Output Arcs (when possible): | | |
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Command Sequence
1. Selectmenu: File | Export | DXF. The Export DXF Wizard dialog box appears.

2. Verify the Export DXF file options you wantto use, and press "Next". The Layer Options appears.
ElNote: For description of each option, see below: Export DXF Options

Note: The DXF format has undergone many version changes in the past5-10 years, and some older
systems may notbe able to read newer DXF files. If this is the case, try selecting the DXF version:
"AutoCAD 12 (older)"

3. Ifthe layer names need to be changed, type-in the desired filename in the textboxes.

4. Using the check boxes in the Export column, select the layers you wantto export, or deselect the
layers youdo notwantexported. To SetAll/Clr All, right-click within the Export column.

5. Selectthe DXF file to create.

Note: If you would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.kof)
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6. Click "Ok" to begin exporting the DXF file.

7.0nce export DXF is complete, a Status & Importlog are available foryourreview. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

8. Click button "Finish" button to exit.

Export DXF Options:

Text Output: Specify how to output DXF text (if any):
Standard: Textwill be outputted as DXF text.
Ignore: Textwill be omitted from the DXF file.
Explode: Text will be exploded, and outputas polygons.

Explode Array |n5tances;|ConvertArray instances to individual instances.

Output Paths as ICreate polygon outlines for all paths.
Boundaries:
Fill Option: Fordocumentation purposes itcan be desired to have the DXF file

appear exactly the same as a gerberfile (i.e. filled polygons,
composites).

None: Export with Gemotries, No Filling (Default)

Using Solid Hatch: Exportwith Geometries, Fill using Solid Hatch
Using Solid Hatch (Only): Export No Geometries, Fill using Solid
Hatch

Using Multiple Solids: Export Geometries, Fill using solid triangles
Using Multiple Solids (Only): Export No Gemotries, Fill using solid
triangles

6.1.11.8 GDSII

Writes a GDS-ll stream file to an external file system.
—
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Export Wizard...

FAB3000
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GDS-II Options: |E/‘ﬂ

Verify the options you want to use. Some older CAD systems may not handle large polygons,
and if this is the case, use option: 'Maximum Points per Polygon'. For more information
please review the help documentation. Click 'Mext' for layer options.

Explode Text: | [

Assign UNIX Maming Conventions: | [

ack ! Mext [»

Cancel | <]

L%

6.1.11.9 Large Bitmap

Writes large bitmap (any size) file to an external file system. To exporta large bitmap, the active job or
panel needs to be displayed in the "editor", because Fab3000 requires the editor to render the images

that will be exported.

e _J
i | Export Mon =) I E'E_
Eitmap Area: | Extents |
Bitmap Units: | Inch
Pixels Per Inch (DPT): | 4000 I
Pixels Per Milimeter (DPM): | 100
I Irvert Bitmap Image: | [
N
(8] 4 ‘ Cancel ‘
T L
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6.1.11.10 Centroid File

This command is used to exportdata into a Centroid file (aka Insertion, Pick-and-place or XY file).

[ElNote: You mustatleast have one or more Components defined before exporting to a centroid file.

Note: The centroid file is a comma separated file thatcan be loaded into almostany spreadsheet
program or text editor.

Command Sequence

1. Go to menu: File | Export| Component Centroid File...
2.Choose from available options and press button 'Next'
3. SelectFile Name & location.

Congratulations - You have exported a centroid file!
6.1.11.11 BOM File

Export a Bill of Materials File.
[

6.1.11.12 IGES

This command is used to exportdata into an IGES file.
[

Command Sequence
1. Selectmenu: File | Export | IGES. The ExportIGES Wizard dialog box appears.

2. Verify the Export IGES file options you wantto use, and press "Next". The Layer Options appears.
ElNote: For description of each option, see below: Export IGES Options

[ElNote: The IGES formathas undergone many version changes in the past5-10 years, and some
older systems may notbe able to read newer IGES files. Ifthis is the case, try selecting the IGES
version (5.0, 5.1,5.2,5.3) compatible with your system.

3. Ifthe layer names need to be changed, type-in the desired filename in the textboxes.

4. Using the check boxes in the Export column, select the layers you wantto export, or deselect the
layers youdo notwantexported. To SetAll/Clr All, right-click within the Export column.

5. Map layers to IGES levels.

6. Selectthe IGES file to create.

Note: If you would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.kof)
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7. Click "Ok" to begin exporting the IGES file.

8.0nce exportIGES is complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

9. Click button "Finish" button to exit.

Export IGES Options

IGES Units: Selectthe units to use for the exported IGES file. Choose from
Inch, Millimeter, Micron, etc.

Text Output: Specify how to output IGES text (if any):
Ignore: Textwill be omitted from the IGES file.
Note (Type 212): Textwill be outputusing IGES type 212.
Outline (Type 106-63): Textwill be exploded, and output using
IGES Type 106-63.

Path Output: Determine how to output paths with non-zero widths.
Line Weight (106-11): Paths will be output using a centerline and
single width.
Outline (Type 106-63): Paths will converted to polygons using the
IGES Type 106-63.

6.1.11.13 STL

Writes a STL (stereolithography) binary to an external file system.
o—

6.1.11.14 Postscript

This command is used to exportlayers into PostScriptfiles.
o—

Command Sequence

1. Selectmenu: File | Export | PostScript. The Export PostScript Wizard dialog box appears.

2. Verify the Export PostScript options you wantto use, and press "Next". The Layer Options appears.
ElNote: For description of each option, see below: Export PostScript Options

3. Ifthe filenames for the layers need to be changed, type-in the desired filename in the textboxes.

4. Using the check boxes in the Export column, selectthe layers you wantto export, or deselect the
layers youdo notwantexported. To Set All/Clr All, right-click within the Export column.

5. Selectthe folder to export the postscriptfiles into.
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EINote: Ifyou selecta new folderthatdoes notexiston your system, it will be automatically created. It
is recommended thatyou selecta single folder to exportall yourfiles into (ie. gerbers, drill, netlist,
notes, fab drawing, etc.)

ElNote: If you would like to always exportyourfiles to a specific folder, you may define the "Export
Folder" in the Fab3000 Settings Dialog.ko3)

8. Click "Ok" to begin exporting your postscriptfile(s).

9. Once exportpostscriptis complete, a Status & Importlog are available for your review. If Fab3000
encounters any errors or warnings during export, they will be displayed here.

10. Click button "Finish" button to exit.

Export Postscript Options

Scale Factor: |Determine scale to use for Postscriptoutput. (In mostcases for
MEMs/EDA masks a factor of 10X is used.)
Postscript Type: Select Postscript output type either Standard or Encapsulated. If

you are unsure, contactyour local graphic expert-in mostcases
we recommend "Encapsulated".

Line Width (Points): |Defau|t|ine width to assign for 0-width objects such as lines, arcs,

etc.

Text Fill: Specify how to output text (if any):
Line: Textwill be exploded and outputted as gerbertraces using
the Line Width.
Solid Fill: Textwill be exploded, and outputas polygons.

6.1.11.15 Custom Aperture Library

Writes a custom Aperture Library to an external file system.
e

6.1.11.16 Footprints Library

Writes a custom Aperture Library to an external file system.
e

6.1.12 Plotto PDF (up to E Size)...

Create professional EDA plots in PDF format.
e

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



Job Editor Menu 115

PDF Wizard...

Printer-Page Setup:

———y

fterm: Result:

PDF File Mame:| CProgram FilesWGDEToolsWoolviewexamplesy
Paper Size: E-Size (34" x 44" (AD)
Page Layout: | Portrait
Plat Color:| Calar

E
0
U
0
J
0
0
.
n
O
9

Advanced Options...

Cancel | <] Back | PMext [>

PPDF File Name;
Location of outputted PDF file

FPaper Size:

Size of outputted document:
A-Size (8 1/2\" x 11\") (A4)
B-Size (11\" x 17\") (A3)
C-Size (17\" x22\") (A2)
D-Size (22\" x 34\") (A1)
E-Size (34\" x44\") (A0)

FPage Layout:
Determine page orientation:

Portrait - Vertical page orientation
Landscape - Horizontal page orientation

#Plot Color:
Choose whether plot color will be in Black & White or Color.

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



116 FAB 3000 V7 - Help Guide

—! ddvanced Options... g@ﬂ

ftem: Resuft:
Plot Ares: | Extents
=zer Window: Left: [0
U=er Window: Bottom: [0
Uzer Window Right: | 0
=ser Windowe Top: | 0
Scale: |Fitto Page

=zer Scale: (1.0

Center Image on Page: | [+]
Separate Page for each Layer: | [
StmartDetailiPoirts): | 1.0

Top Margingln.): | 0.5

Bottom Margingin.): | 0.5

Left Margindln.: 0.5

Right Marginiln.): | 0.5

Use Compression(FLATE): | W

Ok Cancel

PPlot Area:

Determine the workspace area to plot:

Extents - The smallestarea that contains all geometries for the active design.

User Window - Select a specific area to plot, using the User window coordinates defined below.

rUser Window Left:
User selected area - left coordinate.

PUser Window Bottom:
Userselected area - bottom coordinate.

PUser Window Right:
Userselected area -rightcoordinate.

PUser Window Top:
User selected area - top coordinate.

FScale:

Determine the image scale to use on the plot:

Fitto Page - Automatically scale up to the maximum extents.
User- Enterin a specific user scale.

PUser Scale:
Enter in a specific image scale to use on the plot.
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FCenter Image on Page:
Ifunchecked, image will be placed using Left,and Bottom margins.

Ifchecked, image is centered.

FSeparate Page for Each Layer:
If checked, a sperate page will be generated foreach layer.

FSmartDetail(Points):

This powerful feature optimizes the plotter output, by omitting any objects whose overall size is smaller
than this value. In mostcases, small details are not visible when they are printed onto paper; so it
serves no purpose to include its' data in the plot. The resultis a much smaller, easierto manage plot
output. The units for Smart Detail are in points (1/72 Inch).

PTop Margin (In.):
Spacing on the top of the page.

kBottom Margin (In.):
Spacing on the bottom of the page.

kLeft Margin (In.):
Spacing on the leftof the page.

PRight Margin (In.):
Spacing on the right of the page.

PUse Compression (FLATE):

Most PDF files thatare created use compression to keep the file size small. However compressing a
large ordetailed PDF file can be very memory intensive, so in some cases itcan be easierto work
with an uncompressed PDF file. Although the uncompressed pdffile is extremely large (800mb for E-
Size plots), Adobe's PDF Viewer actually reads these files faster because itis notrequired to also
uncompress these file. These large uncompressed PDF files can also be externally compressed with
zip, tar.gz, etc. for backing up, sharing via network orinternet.
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f = 1

'PDF Wizard...

Plot Features: |-

ftem: Result:
Add Layer Legend:
Add Rulet (Horizontaltertical):
Ruler "Tick" Spacing: | 1000

GdsTooLs.com

Display Ruler Dimensions:
Add Plot Header:
Additional Text in Plat Header:

Cancel | <] Back | Pext [»

PAdd LayerLegend:

Include a Layer Legend on the plot. A layerlegend includes layer number, layer color & fill for each
layerused on the plot.

PAdd Ruler (Horizontal/Vertical):
Include a horizontal & vertical ruler on the plot, located on the Left & Bottom sides. The ruler consists of
a horizontal or vertical reference line with numbered ticks.

PRuler"Tick" Spacing:
Spacing used between ruler Ticks.

#Display Ruler Dimensions:
Determine whether to number each tick on the ruler.

PAdd PlotHeader:
Include standard information regarding the plot (Library/design, Scale, Plot Time, etc.)

FAdditional Textin PlotHeader:
Include specific or custom plotinformation.
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f = =,
PDF Wizard...
E s
E =_"f\

E Preview:
]| —
|
g Mate: Some objects may not render in the presview.
-
in
hu)
L]

" Warnings: Mone.

Cancel | <] Back | P Mext [

The Plot Preview gives the user the ability to preview the plotimage & paper. Ifthere are any potential
problems, and warning will be placed under the preview image. If everything looks fine, selecting next
will begin the creation of the PDF file.
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= -

PDF Wizard...

Finish:

Performing Plat Calculations...
PDF file crested: CProgram Files\GDSToolzWooolviewexamplesidxfi 0x1 2ract pdf
Elapzed Time = 153.65 seconds

GdsTooLs.com

Yiew PDF . |

Cancel | <] Back | Finizh < |

Fiew PDF (Windows Only):
Automatically views your created PDF file in Adobe Reader.

(Screen capture of 'E' size plot in Adobe Reader)
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'@File Edit W¥iew Document Tools ‘Window Help ﬂﬂﬂ

. Attachments

:  Comments

(O] e F®Id 4 ot b PO O

@Notes/Links:
PPDF creation is very memory intensive (due to image compression). Recommend at least 1-2 GB
memory for creating large 'E' Size Plots.

6.1.13 Plotto Image

Writes an Image (TIFF, PNG, BMP, GIF, etc.) file to an external file system. To exportanimage, the
active job orpanel needs to be displayed in the "editor", because Fab3000 requires the editor to
render the images thatwill be exported.

[E1A maximum image width is 3000 pixels. To exporta Larger Bitmap, try Export Large Bitmap[11}.
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-

_ | Export Image... g@w

Image Fl:urmat:. TIFF
Image Area: |Extents
Image Width (Pixels): [S00

Ok Cancel

To export an image, you must perform the following:

1) Activate the "Editor", and display the job you want to export to an image.
2) Goto menu: File | Export Image...

3) Choose the Image Format (TIFF, JPEG, BMP, etc.)

4) Verify the image area (either Extents, or Display)

5) Verify the image width size in pixels.

6) Select the file name & path for the image.

6.1.14 Recent Workspaces

Creates a drop down list of the mostrecently accessed workspaces.

—_—
6.1.15 Exit
Exits the program.
—
6.2 Edit
6.2.1 Undo

Undo the lastcommand in the editor.
—m—
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6.2.2 Redo

Redo the lastundone command in the editor.
—

6.2.3 Clipboard

Cut, Copy, and Paste Objects from the clipboard. This clipboard is different from an OS clipboard (ie.
Windows clipboard), because itallows you to cut, copy, and paste objects between different jobs in
Fab3000 This feature is very useful for merging parts of different jobs together to build new jobs.

[
6.2.4 Selection
6.2.4.1 All

Select All Objects in the editor.

[ElNote: This command will automatically place the editorin Select Mode.

6.2.4.2 Display

Select Objects currently displayed.

Note: This command will automatically place the editorin Select Mode.
6.2.4.3 Window

Select Objects inside a user defined window.
—m

Note: For more information about object selection see Learn Guide: Viewing & Selection Basics[171

Command Sequence
1. Selectmenu: Edit | Selection | Window.

2. Pick first point. Press left mouse button down and hold.
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3. Drag mouse to opposite corner of the selection window. Release left mouse button.

Note: The selection window requires thatyou pick the first pointand drag across the screen, while
holding the left-button down. When you release the left-button, all objects thatcompletely fitinside the
defined window are selected.

[ElNote: This command will automatically place the CAM editorin Select Mode.

6.2.4.4 Crossing Window

Select Objects inside and intersecting a user defined window.
—m

Note: For more information about object selection see Learn Guide: Viewing & Selection Basics[17)

Command Sequence
1. Selectmenu: Edit | Selection | Crossing Window.
2. Pick first point. Press left mouse button down and hold.

3.Drag mouse to opposite corner of the selection window. Release left mouse button.

Note: The selection window requires thatyou pick the first pointand drag across the screen, while
holding the left-button down. When you release the left-button, all objects that fitinside orintersectthe
defined window are selected.

Note: This command will automatically place the CAM editor in Select Mode.
6.2.4.5 Fence

Select objects using a polyline.
—m

Note: For more information about object selection see Learn Guide: Viewing & Selection Basics[171

6.2.4.6 Window Polygon

Select objects inside a user defined polygon.
—m

Note: For more information about object selection see Learn Guide: Viewing & Selection Basics[171

6.2.4.7 Crossing Polygon

Select objects inside and intersecting a user defined polygon.
—m

Note: For more information about object selection see Learn Guide: Viewing & Selection Basics[171
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6.2.4.8 Clear All

Remove selection.
—

6.2.4.9 Filter

The selection filter is an extremely useful tool used for controlling the content of Objects thatcan be
selected prior to performing any modifications or queries. The selection filtker can be a majortime

saver as it parses out Objects thatdo not pass certain requirement thatyou set.
—

Note: For more information about object selection see Learn Guide: Viewing & Selection Basics[17)

Command Sequence

1. Select menu: Edit | Selection | Filter... The Selection Filter dialog will appear.

ElNote: Items here allow you to include or exclude specific Dcodes, Layers, Composite
Levels, NC Tools, Polygons, or Text from being selected. For the items with check
boxes, a check means the item can be selected, removing a check means the item
cannot be selected.

2. Verify all Filter items. Select OK when done

Note: Enter numbers and/orranges separated by commas.
Include: 10,13

Ranges: 15-22,140-42

Exclude: 110,!30-45

SelectAll: 0 or BLANK

ElNote: The Selection Filter is only good for on selection command (ie. Window, Crossing, All, etc.). If
you wish to selectanother Crossing Window, you will need to go back to step 1, and repeat.
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Enter numbers andfor ranges separated by commas.
Include: 10,13,15-22 Exclude: "10,30-45 (0 or BLANK = All)

Dcodes:
Layers:
Composite Levels:

NC Tools:
Flagh:
Trace:

Drill:
Wil
Polygon:
Text:
Reset 0K Cancel

6.2.4.10 Reset Filter

6.2.5
6.25.1

Clears the selection filter.

Layers
Add Layers

Adds a layer.

Command Sequence
1. Selectmenu: Edit | Layers | Add Layer. The Add Layers dialog box willappear.

2. Check the layers that you want to delete to (see below).
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3. Enter in the "Layer Name" you want to use.
=INote: If this layer name already exists, no new layer will be created.
4. Enter in the "Layer Number" you want to use. (Optional)

[ElNote: Fab3000 will assign the next available layer number, and in most cases you do not need to
modify this. If this layer number already exists, no new layer will be created.

Note: This command cannotbe undone.

6.2.5.2 Delete Layers

Delete selected layers.
—m—

Command Sequence
1.Selectmenu: Edit | Layers | Delete Layers. The Delete Layers dialog box will appear.
2. Check the layers that you want to delete to (see below).

3. Press OK button to begin delete.

Note: This command cannotbe undone.

-

.
—_ Delete Layers... g@

# Layer Mame: Delete:

0 artdl pho O

1 artd3pho

2 a4 pho [l

3 pop02 pho O

4 =mi121 pho

5 =m0425 pho |

6 =zh0429 pho O

7 ==t0126 pho

Ik, Cancel
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6.2.5.3 Merge Layers

Merge multiple layers simultaneously.

Note: This merges layers without polarity (ie. composites). If you wantto merge layers to create
composites(dark/clear) use Composite Layer | Build 183

Command Sequence
1. Selectmenu: Edit | Layers | Merge Layers. The Merge Layers dialog box will appear.
2. Enter the "Merge Layer Name" (see below). This is the name for the new merged layer.

3. To select layers for the merge, click in the column box to the right of "From Layer(s):". The Select
Layers dialog box will appear.

4. Highlight the layers you want to include for the merge, and press OK button.

ElNote: If you want to add another layer to the merge, or you made an error on layer selection, simply
re-click in the column box to the right of "From Layer(s):", and reselect the layers to merge.

5. Press OK button to begin layer merge.

Note: This command cannotbe undone.

Merge Layer (Snapshot)

__ Add Merge Layer... E]@

Merge Layer Mame: | Merge_10
From Layer(=): | Layer 2.gbr Layver 3.gbr,

Ok Cancel

Merge Layer | SelectLayers (Snapshot)
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f |

_ ! Select Layer(s)...

Laver Selected: Laver 2.ghr Layer 3.gbr,

Select Laver:

0. Bottom Mask.obr b
. Bottom Paste.ghbr

. Bottom.gbr

: Lawver 2.ghr

. Layer 3.gbr
. Top Mask.ghr
. Top Paste ghbr
; Taop Silk.ghr
- Top.ghr hd

 RREWY PR WN
[ = Y= TR, IR S A Y N

Ok Cancel

6.2.5.4 Scale Layer X/Y

This command scales a layerin Xand Y directions respectively.
—

6.2.5.5 Sort Layers

Automatically sort Layers per the Recommend PCB Stackup.
—

[TOP SILK]

[TOP PASTE]

[TOP MASK]

[TOP]

[...INTERNAL METAL LAYERS.. ]
[BOTTOM]

[BOTTOM MASK]

[BOTTOM PASTE]

[BOTTOM SILK]

6.2.6 Align Layers

Adjusts a layer origin to become aligned with another layer based off a similiar object (ie. target, pad,
borderline, etc.)

Note: In order to align layers correctly, you will need to locate a similar object that exist on both the
base layer and the other layer, such as at Target, Fiducial Point, Pad, Border, etc.

EF"_‘-": Online Movie: FAB3000 Align gerber and drill layers
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6.2.7

6.2.8

Command Sequence
1. Selectmenu: Edit | Layers | Align Layers.

2. Select the Base Object.

[ElNote: This object must reside on the the master (ie. base) layer, and there must be a similar object
on the next (ie. to be aligned) layer.

3. Select the Next Object to Align

Note: This object must be of the same object type (as the Base Object) and reside on the next (ie. to
be aligned) layer.

4. Fab3000 will now instantly align the Next layer to be directly on top of the base layer, using those two
objects as reference points.

Delete

Remove selected Objects from the active design.

Note: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.

[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)
EINote: To selectpolygons ortraces, pick the edges.

2.Selectmenu: Edit | Delete

3. Ifthe incorrect objectis deleted, you may Undol123,

Move

This command moves objects to a new location.

Note: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.
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Command Sequence

1. Select Objects.

[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)
EINote: To selectpolygons ortraces, pick the edges.

2. Selectmenu: Edit | Move

3. Enter Base point.

4. Enter Second pointof displacement. The objects will be moved by the displacementamount
5. Ifthe move is incorrect, you may Undo|[123,

RepeatStep 4

OR

Right-Click or Press 'Esc' to exit this command.

EINote: To quickly move a selection, Left-click over a selected objectand drag the entire selection to
any location in the editor.

6.2.9 Copy

This command creates multiple copies ofthe selection to new locations.

Note: This function requires thatyou select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.
Command Sequence

1. Select Objects.

=INote: For more information about object selection see Viewing & Selection Basics[17)
Note: To selectpolygons ortraces, pick the edges.
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2.Selectmenu: Edit | Copy
3. Enter Base point.

4. Enter Second pointofdisplacement. The objects will be copied and moved by the displacement
amount

5. Ifthe command is incorrect, you may Undo[i22.

RepeatStep 4
OR

Right-Click or Press 'Esc' to exit this command.

6.2.10 Copy to layers

Copy selected objects to other layers.

[ElNote: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.

Note: For more information aboutobject selection see Viewing & Selection Basics[17

Note: To selectpolygons ortraces, pick the edges.
2.Selectmenu: Edit | Copy to Layers. The Copy to Layerdialog boxwill appear.
3. Check the layers that you want to copy objects to (see below). Press OK button to begin copy.

4. Ifthe command is incorrect, you may Undofi22.
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— Copy to Layers... g@
# Layer Mame: Copy Tax
0 Art0121 pho |
1 Ar02.pho vl
2 Ddi125 pho O
3 gnd2530.pho [+
4 Pgp2529 pho O
5 Smi12a8 pho |
G SmOZ27 pho [w]
7 Sp0128 pho O
&  Sst0126pho [+
3 a0z O
Ok Cancel

6.2.11 Rotate
Rotate selected Objects orthogonally by either 90, 180, 270 degrees.

-—

ElNote: This function requires that you select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Example of Rotation: 0 - 90 - 180 - 270 (Degrees):

Command Sequence

1. Select Objects.

EINote: For more information aboutobject selection see Viewing & Selection Basics[171

%Note: To selectpolygons ortraces, pick the edges.
2.Selectmenu: Edit | Rotate | (use either 90, 180, 270, or set Angle)

Selected objects will now be rotated.
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3. Ifthe command is incorrect, you may Undofi23.

6.2.12 Mirror / Flip

Mirror selected Objects either horizontally or vertically.
—

[ElNote: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Horizontal:
Flips selection about the Y-axis.

Vertical:
Flips selection about the X-axis.
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Command Sequence

1. Select Objects.

EINote: For more information about object selection see Viewing & Selection Basics[171

ElNote: To selectpolygons ortraces, pick the edges.

2.Selectmenu: Edit | Mirror | Horizontally or Flip | Vertically

3. Specify Mirror Line location for objects.
4. Determine if you wantto delete the source (original objects).
Note: Selected objects will now be flipped.

Note: Ifthe command is incorrect, you may Undol[123,

6.2.13 Array

135

This command arrays the selection by a specified numberand distance in both Xand Y directions.

Aka: Rectangular Array

[ —
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Note: This function requires thatyou select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Screen shot of Array dialog:

CBX

ftem: Result:
W Court: | 5
W Court: |2
D3 |9.000
D (17.500
Ok, Cancel
X Count: Number of copies in the horizontal direction.
Y Count: Number of copies in the vertical direction.
DX: The offsetin the X direction
DY: The offsetinthe Y direction.

Command Sequence

1. Select Objects.

Note: For more information aboutobject selection see Viewing & Selection Basics[17

2.Selectmenu: Edit | Array | Rectangular. The Array dialog box will appear.

3. Enter in the "X Count” you want to use.

4. Enter in the "Y Count" you want to use.

5. Enter in the "DX" you want to use.

ElNote: The DXis automatically filled in as the overall horizontal extents of the selected objects.
6. Enter in the "DY" you want to use.

=EINote: The DY is automatically filled in as the overall vertical extents of the selected objects.
7.Select OKto begin.

8. Ifthe command is incorrect, you may Undof123.
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6.2.14 Polar Array

This command arrays the selection by a specified center pointand angle to fill.

Meth |:|-|:| :.-i'lll-t.ﬂ I. number u:lf.'rt&rns ﬂl'll:i AngI;e to fill
Total number of tems: | 4

Angle to filt| 270

Angle betw eén items: | 50

Cancel

Polar Array Options:

Method: Total number ofitems and Angle to fill
Total number ofitems and Angle between items
Angle to filland angle between items

Total # of items: Number of copies.

Angle to fill: Total angle (in degrees) for polararray

Angle between items: Individual angle between each item.

Command Sequence
1. Select Objects.

[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)

2.Selectmenu: Edit | Array | Polar.

3. Specify Center Point.

Note: Pick a pointin the editor, or enter coordinates in command window
The Polar Array dialog box will appear.

4. Choose the Method you want to use.

5. Enter in the appropriate options.

6. Select OKto begin.
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7. Ifthe command is incorrect, you may Undofi23.

6.2.15 Scale

Scale selected objects.

[ElNote: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

EiNote: Ifyou would like to scale an entire layer by different X & Y values, use: Scale X/Y 128

Command Sequence

1. Select Objects.

Note: For more information aboutobject selection see Viewing & Selection Basics[171

2.Selectmenu: Edit | Scale. The Scale dialog boxwill appear.
3. Enter in the Scale Factor you want to use.
4. Check if you want to scale apertures or Uncheck to leave the same.

5. Ifthe command is incorrect, you may Undo[i22.
6.2.16 De-Embed

Automatically solves the polygon-inside-polygon problem for objects selected. The feature will

generally result
—

Command Sequence

1. Select Objects.

=INote: For more information about object selection see Viewing & Selection Basics[17)

2. Selectmenu: Edit | De-Embed...

3. Object Composite Levels will be automatically defined.

Note: Objects mustreside on the same layer.

4. Ifthe command is incorrect, you may Undo[i23,

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



Job Editor Menu 139

6.2.17

6.2.18

6.2.19

6.2.20

6.2.21

6.2.22
6.2.22.1

6.2.22.2

Stretch

This command stretches objects crossing a defined rectangular area.
—_—

Split

This command splits a path into two segments and the selected location.
—m

Vertex

Vertex modification tools. Move, Insert, Delete.
—_—

Trim

Trim objects using a reference line or circle.
—m

Boolean

Perform 2D boolean operations on two objects: AND,OR,XOR,Subtract.

Explode
All

Convertselected Objects into base objects.

Note: This function requires thatyou select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.

[=EINote: For more information aboutobjectselection see Viewing & Selection Basics[17)

2. Selectmenu: Edit| Explode |All
Flashes

Convert Flashes into polygons.

Note: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.

Note: For more information aboutobject selection see Viewing & Selection Basics[17

2.Selectmenu: Edit| Explode |Flashes
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6.2.22.3 Traces

Converts traces and Polygons to segments.

Note: This function requires thatyou select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.

[=EINote: For more information aboutobjectselection see Viewing & Selection Basics[17)

2.Selectmenu: Edit| Explode | Traces.

ElNote: Polygons will be exploded into individual segments with 1-mil width.

6.2.22.4 Step and Repeat

Flattens Step and Repeat Objects.

Note: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.

[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)

2.Selectmenu: Edit| Explode | Step and Repeat.

Note: After exploding a Step and Repeat, your database sizes canincrease in size exponentially!

6.2.22.5 Text

Convert Text into polygons.

Note: This function requires thatyou selectobjects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence

1. Select Objects.
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6.2.23

[=EINote: For more information aboutobjectselection see Viewing & Selection Basics[17)

2.Selectmenu: Edit| Explode | Text.

Properties

View and modify object properties.

Note: For a detailed description on how to use this function goto Learn Guide: Using the Properties

Dialog[2M

Note: This function requires thatyou select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

ElNote: Notonly does this command allow you to view all object properties, you may also editthem.
Note: Double-Click any objectto display this properties dialog.

Note: When multiple objects are selected, the "Multiple Objects" version of the Properties dialog
box will be displayed.

Command Sequence
1. Select Objects.

Note: For more information aboutobject selection see Viewing & Selection Basics[17

2.Selectmenu: Edit | Properties. The Properties dialog box will appear.
3. Review all items displayed. Most items can be changed.
4. Click on the tab "Point List", to view or edit an objects vertices or center point. (Optional)

5. Click Ok to exit the properties dialog.

ElNote: If changes were made thatare incorrect, you may Undo[123)

Properties... (Screen shot)
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" Properties...

et

Frleto

Layer:

3 Laver 2.gbr

Campoasite Level:

0. Dark

Doode:;

G0: Circle, 20.00

Apply

Ok Cancel

Properties: Multiple Objects (screen shot)

" Properties...

Attributes |

Multiple Objects:

Layer:

Composite Level:

Dode:

MC Toal:

et

Spply

Ok Cancel
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6.3 View
6.3.1 Redraw

Refreshes/redraws the display in the Editor window.
——

6.3.2 Zoom
The zooming commands increase or decrease the magnification causes objects to look larger or

smaller.
—

Zoom Menu:

Crynammic Zoom
Winclosy

Ir

oot

Al

Redraw

Dynamic Zoom:
Allows userto zoom in orout by dragging the mouse cursor left (for in) and right (for out). A mouse that
has a scrolling wheel can also perform this function.

Window:
Allows userto pick a window around area to be zoomed.

In:
Doubles the magnification.

Out:
Halves the magnification.

All:
Shows entire design area in editor.

Selection:
Zooms into the extents of the current selection.
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6.3.3 Pan
The panning commands allows user to scroll about the currentview portin the editor. Pan does not
change magnification.
o—
Pan Menu:
Dyvnamic Pan
Center
Left Clrl+Lett
Right Cirl+Right
U Cirl+Up
Davvn Ctel+Davvn
Dynamic Pan: Allows userto drag the pan view and drop in desired location.
Center: Allows user to click the center of the desired pan point.
Left: Moves the view to the leftby one-quarter of the width of the view.
Right: Moves the view to the right by one-quarter of the width of the view.
Up: Moves the view up by one-quarter of the height of the view.
Down: Moves the view down by one-quarter of the height of the view.
6.3.4 Fill
Toggles the fill mode. Fill mode controls filling of all boundaries using the layers' stipple pattern and
color.
o
6.3.5 Snap

Controls the cursorlocation in the editor. If snap is enabled, itallows the cursorto move onto the

nearestgrid pointor Objectboundary point.
—

Snap Menu
Snap Off

*  Snhapto Grid

Znap to Figure

Snap Off: Snap is disabled.
Snapto Grid:  Cursorlocation is snapped to the nearest grid point.
Snap to Object: Cursorlocation is snapped to the nearest Objectvertex.
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6.3.6

6.3.7

6.3.8

6.3.9

6.3.10

6.3.11

6.3.12

6.3.13

6.3.14

6.3.15

Ortho

Controls the cursor direction in the editor. If ortho is enabled, itallows the cursorto move in directional

increments of 90 or45 Degrees.
—

Object View Filter

Assign Object View Filter.
—_—

Layer Display

Controls the display of layers in the editor.
—m

External Centroids

Show or set viewing options for an imported part centroid's.
—

Translucent

Toggles whether to display geometries as see-through oropaque.
—_—

Highlight Active Dcode

Toggles whether to display active Dcode.
—m

Origin Icon
Toggles whether to display the origin icon in the editor. The originiconis usually used for reference in

alayout.
—_—

Film Box

Toggles whether to display the film boxin the editor. The film boxis usually used for reference before
exporting Gerber or Postscriptfiles.

—_—

Inside Step & Repeat

Toggles the viewing of objects inside inserts.
—m

Job Profile

Toggles the viewing of the Job Profile.
—
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6.3.16 Backside
View Job from the Backside. Very helpful when editing needs to be performed from the reverse view of
the board.
e

6.3.17 Grid
Toggles whetherto display grid.

—

6.3.18 Markup
Toggles whether to display Markup (if any).

o—
6.3.19 Customize Toolbars
6.3.19.1 Toolbar

Toggles the visibility of the toolbar.

—

6.3.19.2 Command Window

Toggles the visibility of the command bar. The Command baris a row located on the bottom side of

the workbench. Itcontains the Command view.
e

6.3.19.3 Design Navigator

Toggles the visibility of the navigator bar. The Navigator baris a column located on the right side of

the workbench. Itcontain both the Navigator and Outline views.
e

6.3.19.4 Status Bar

Toggles the visibility of the status bar. The Status Baris located atthe bottom of the workbench and it

displays information about your current command, units and cursor location.
e
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6.3.20 Full Screen

Allows the userincrease the Editor window to the full allowable size of the screen.
[

6.3.21 Command Console

Display the command widgetin a dialog.
——

6.4 Add
6.4.1 Pad

Adds a Flash the active design.

Note: Atleastone aperture musthave been previously defined.
[ElNote: The Flash will be placed on the active layer.

Command Sequence
1. Selectmenu: Add | Pad.
2. Assign the active dcode. The active Dcode combo box, is located in the Toolbar.

3. Assign the active layer. The active Layercombo box, is located in the Toolbar.

147

[ElNote: New objects will be placed on the active layer. If the active layer is turned off, you will not be

able to add the new object (until that layer is turned on).
4. Selectthe center pointfor the flash.

5.Repeat Steps 2-4.

6. To exitAdd Flash: Right Click orpress 'Esc'.

7. Ifthe command is incorrect, you may Undofi23,

Note: To add flash to a net, see Learn Guide: Add/Remowve Objects from a Net[56]
Note: To add flash to a composite, see Learn Guide: Composites 10158
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6.4.2 Trace

Adds a Trace (Line) to the active design.

Note: Atleastone aperture musthave been previously defined.

Command Sequence
1. Selectmenu: Add | Trace.
2. Assign the active dcode. The active Dcode combo box, is located in the Toolbar.

3. Assign the active layer. The active Layer combo box, is located in the Toolbar.

Note: New objects will be placed on the active layer. If the active layer is turned off, you will not be
able to add the new object (until that layer is turned on).

4. Selectthe First pointfor the trace.

5. Selectthe Nextpointfor the trace.

EINote: You have the following additional options End,Close,Back.
End - Ends pointlist. (press key 'E')

Close - End and close pointlist. (press key 'C')

Back - Remove the last point from the current pointlist. (press key 'B')
Type the firstcharacter

6. Once you have finished yourtrace: End or Close.
7.Repeat Steps 2-6
8.To exitAdd Trace: RightClick orpress 'Esc'.

9. Ifthe command is incorrect, you may Undo[123,

[ElNote: Two coincident and three collinear points are illegal in the point list.
[=ElNote: To add traces to a net, see Learn Guide: Add/Remove Objects from a Net/[56)
[ElNote: To add traces to a composite, see Learn Guide: Composites 101[58)

6.4.3 Circle/Arc

Adds a Circle to the active design.
—m
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Note: Atleastone aperture musthave been previously defined.

Command Sequence
1. Selectmenu: Add | Circle / Arc
2. Assign the active dcode. The active Dcode combo box, is located in the Toolbar.

3. Assign the active layer. The active Layer combo box, is located in the Toolbar.

149

Note: New objects will be placed on the active layer. If the active layer is turned off, you will not be

able to add the new object (until that layer is turned on).

4. Selectthe center point for the circle.

5. Selectthe radius, orientation, and degrees for the circle.
6. Repeat Steps 2-5

7.To exitAdd Circle: RightClick or press 'Esc'.

8. Ifthe command is incorrect, you may Undofi23.

[EINote: To add circle to a net, see Learn Guide: Add/Remove Objects from a Net[58)
[ElNote: To add circle to a composite, see Learn Guide: Composites 101[581

6.4.4 Polygon

Adds a Polygon to the active design.

ElNote: No defined aperture is required.

Command Sequence
1. Selectmenu: Add | Polygon

2. Assign the active layer. The active Layer combo box;, is located in the Toolbar.

Note: New objects will be placed on the active layer. If the active layer is turned off, you will not be

able to add the new object (until that layer is turned on).
3. Selectthe First point for the polygon.

4. Selectthe Next pointfor the polygon.

EiNote: You have the following additional options Close,Back.
Close - End and close pointlist. (press key 'C')
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Back - Remove the last point from the current pointlist. (press key 'B')
Type the firstcharacter

5. Once you have finished your trace: Close (or Right-Click)
6. RepeatSteps 2-5
7.To exit Add Polygon: RightClick or press 'Esc'.

8. Ifthe command is incorrect, you may Undo[i22.

Note: Two coincident and three collinear points are illegal in the point list.
[ElNote: To add Polygon to a net, see Learn Guide: Add/Remove Objects from a Net[56)
[EiNote: To add Polygon to a composite, see Learn Guide: Composites 101[58)

6.4.5 Rectangle

Adds a Filled Rectangle to the active design.
—_—

Command Sequence
1. Selectmenu: Add |Rectangle.

2. Assign the active layer. The active Layercombo box, is located in the Toolbar.

Note: New objects will be placed on the active layer. If the active layer is turned off, you will not be
able to add the new object (until that layer is turned on).

3. Selectthe Firstcorer for the rectangle.

4. Selectthe Opposite corner for the rectangle.
5.Repeat Steps 24

6. To exitAdd Rectangle: Right Click or press 'Esc'.

7. lfthe command is incorrect, you may Undofi23.

[ElNote: To add rectangle to a net, see Learn Guide: Add/Remove Objects from a Net[s6)
[EiNote: To add rectangle to a composite, see Learn Guide: Composites 101[581

6.4.6 Ellipse

Adds a filled Ellipse to the active design.
—_—
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Command Sequence
1. Selectmenu: Add | Ellipse.

2. Assign the active layer. The active Layercombo box, is located in the Toolbar.
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ElNote: New objects will be placed on the active layer. If the active layer is turned off, you will not be

able to add the new object (until that layer is turned on).
3. Selectthe Firstcorner for the ellipse.

4. Selectthe Opposite corner for the ellipse.
5.RepeatSteps 24

6. To exitAdd Ellipse: RightClick or press 'Esc'.

7. Ifthe command is incorrect, you may Undofi23.

Note: To add ellipse to a net, see Learn Guide: Add/Remove Objects from a Net[561
[ElNote: To add ellipse to a composite, see Learn Guide: Composites 101[58

6.4.7 Wide Path
Adds a Wide Path (polygon) to the active design.

Note: No defined aperture is required.

Command Sequence
1. Selectmenu: Add | Wide Path
2.SelectPath Width. Width cannotbe 0.

3. SelectPath Style.

EINote: Path Styles include
Truncate - No Path extension.
Extend - Extend by 1/2 path width.

4. Assign the active layer. The active Layercombo box, is located in the Toolbar.

Note: New objects will be placed on the active layer. If the active layer is turned off, you will not be

able to add the new object (until that layer is turned on).

5. Selectthe First pointfor the trace.
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6. Selectthe Nextpointfor the trace.

Note: You have the following additional options End,Close,Back.
End - Ends pointlist. (press key 'E")

Close - End and close pointlist. (press key 'C')

Back - Remove the lastpoint from the current pointlist. (press key 'B')
Type the firstcharacter

7.0nce you have finished your trace: End or Close.
8.Repeat Steps: 4-7
9. To exitAdd Wide Path: RightClick or press 'Esc'.

10. Ifthe command is incorrect, you may Undof23\

[ElNote: Two coincident and three collinear points are illegal in the point list.
[ElNote: To add Wide Path to a net, see Learn Guide: Add/Remove Objects from a Net[561
Note: To add Wide Path to a composite, see Learn Guide: Composites 101[s

6.4.8 Text

Adds Textto the active design.
—_—

Command Sequence
1.Selectmenu: Add | Text.

2. Assign the active layer. The active Layercombo box, is located in the Toolbar.

[ElNote: New objects will be placed on the active layer. If the active layer is turned off, you will not be
able to add the new object (until that layer is turned on).

3. Enter Text String. The textmessage to be used.
4.Enter TextHeight. The text heightto be used.

5. Enter Text Style. The textfontstyle to be used.

[ElNote: The text style combo box includes all Fab3000 compiled fonts located in the Fab3000 folder "/
fonts". If there is not a text style available that you want, you may create your own Fab3000 compiled
font from any TrueType or AutoCAD SHX font. See: Building New Font Definition (*.FNT)[212

6. Enter Orientation
7. Selectthe Origin pointfor text.

8.Repeat Steps 2-7
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10. Ifthe command is incorrect, you may Undof22)

[=EINote: To add text to a composite, see Learn Guide: Composites 101[58)

Add Text Options:

L0: sst [SikTop] ~ D11: Cirde 10.00 = Orientation Style Height String Polarity

RO ¥ txt iv25.fnt w§0.1 AAA Hello A * 0:Dark v

String:
The text message to be used.

Height:
The text heightto be used.

Style:
The textfont style to be used.

Orientation:
The Orientation to be used.

ElNotes/Links:
The Objectwill be placed on the active layer.

6.4.9 Multi-Line Text

Adds Mulii-Line(paragraph) text to the active design.
—

Command Sequence
1. Selectmenu: Add | Multi-Line Text.

2. Assign the active layer. The active Layer combo box, is located in the Toolbar.

[ElNote: New objects will be placed on the active layer. If the active layer is turned off, you will not be
able to add the new object (until that layer is turned on).

3. Selectthe first corner for multi-line text.
4. Selectthe opposite corner. The Add Multi-Line Textdialog box will appear.
5. Enter Multi-Line Text String. The text message to be used.

6. Enter TextHeight. The textheightto be used.
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7.Enter Text Style. The textfontstyle to be used.

=INote: The text style combo box includes all Fab3000 compiled fonts located in the Fab3000 folder "/
fonts". If there is not a text style available that you want, you may create your own Fab3000 compiled
font from any TrueType or AutoCAD SHX font. See: Building New Font Definition (*.ENT)213)

8. Enter Alignment. The alignmentto be used.

[ElNote: The alignmentoptions are upperLeft, centerLeft, lowerlLeft, upperCenter, centerCenter,
lowerCenter, upperRight, centerRight, lowerRight.

9. Enter Orientation
10. Stroke Width. Determine how to fill text: Choose either Active Dcode or Polygon.
11. Press OKto create Text.

12. If the command is incorrect, you may Undo23,

[ElNote: To add multi-line to a composite, see Learn Guide: Composites 101/58)

MText Options:

— Add Multi-Line Text... E]@

String: [ My Text String
Height: | 1.00000
Text Style: |arial fit
Alignment: | upperLeft
Crientation: | RO
Stroke Wyith: | Polygon

Ok Cancel

String:
The text message to be used.

Height:
The text heightto be used.

Text Style:
The textfontstyle to be used.

Alignment:
The alignmentto be used.
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The alignmentoptions are upperLeft, centerLeft, lowerLeft, upperCenter, centerCenter, lowerCenter,

upperRight, centerRight, lowerRight.

Stroke With:
Determine how to fill text. Choose either Active Dcode or Polygon.

Tutorial:

1.Activate command MText
2.SelectBounding Rectangle for MText
3.Enter Text string

4 Verify text options (orientation, text style, etc)
You will now see the textappear in the editor.

Notes/Links:
The multi-line text will be placed on the active layer.

6.4.10 Dimension

Adds Dimension to the active design. Choose from: Ordinate, Horizontal, Vertical, Radius.
o—

6.4.11 Markup
6.4.11.1 Markup Line

Adds a Markup Line to the active design.
o

Standard Point List menu:

Cloze
End
one =tep Back

Close: End and close pointlist.
End: Ends pointlist.
One Step Back: Remove the last point from the current point list.

Tutorial:

1.Activate command: Markup Line

2 Pick First point

3.Pick Next point

4 Repeatstep #3, until a Close or End is activated.
You will now see the markup line appearin the editor.

Notes/Links:
The markup line will be placed on the active layer.
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6.4.11.2

6.4.11.3

6.4.11.4

Markup Rectangle

Adds a Markup Rectangle to the active design.
—

Tutorial:

1.Activate command: Markup Rectangle
2.SelectFirstcomer.

3.SelectOpposite corner.

You will now see the markup rectangle appearin the editor.

Notes/Links:
The markup rectangle will be placed on the active layer.

Markup Ellipse
Adds a Markup Ellipse to the active design.

P—

Tutorial:

1.Activate command: Markup Ellipse
2.SelectFirstcomer.

3.Select Opposite corner.

You will now see the markup ellipse appearin the editor.

Notes/Links:
The markup ellipse will be placed on the active layer.

Markup Polygon
Adds a Markup Polygon to the active design.

—

Standard Point List menu:

Cloze
End
one =tep Back
Close: End and close pointlist.
End: Ends pointlist. Ifa polygon, the pointlist will be closed anyways.

One Step Back: Remove the last point from the current point list.

Tutorial:

1.Activate command: Markup Polygon.

2 Pick First point

3.Pick Next point

4 Repeatstep #3, until a Close or End is activated.

You will now see the markup polygon appearin the editor.

Notes/Links:
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The markup textwill be placed on the active markup layer.
6.4.11.5 Markup Text

Adds markup text to the currentmarkup layer.
—_—

Tutorial:

1.Activate command: Markup Text
2.SelectBounding Rectangle for Markup Text
3.Enter Text string

4 Verify text options (orientation, text style, etc)
You will now see the textappear in the editor.

Notes/Links:
The markup text will be placed on the active markup layer.

6.4.11.6 Markup Arrow

Adds a markup leader with an "arrow" at the first point, to the current markup layer.
P

Tutorial:

1.Activate command: Markup Arrow

2.Pick First point (this is where the arrow will point to)
3.Pick Next point

4 Repeatstep #3, (Rt. Click to End)

You will now see the arrow + line appearin the editor.

ElNotes/Links:
The markup arrow will be placed on the active markup layer.
6.4.11.7 Markup Layers...
Define all markup layers. These layers only contain markup objects, and are notincluded during

exporting.
o—

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



158

FAB 3000 V7 - Help Guide

-

=] Markup Layers...

=

Layers I

| Markup Layer: ||J§I L | | ':J |
@I Markup_silkscreen
001 Markup_topside

Em 7 anon
mm? F miog |
_T lzloate

Acld...

Delete.. |
Rename. ..

A pply

ik | Cancel

6.4.11.8 Markup Settings...

Define all markup settings.

-

__ Markup Settings...

=%

Lire Wicth (Pizelz) |5

Line Style: | SOLID

Hichlight tode: |

ik

‘ Cancel ‘

Line Width (Pixels):

The default line width to use for any new markup object. The width is not set to a pure physical unit,
instead is it assigned by the (Current zoom level) X (# of Pixels).

Line Style:
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Choose the line style, and choose from either; SOLID, ONOFF_DASH, DOUBLE_DASH.

Highlight Mode:
Make any new markup object "see-through".

6.4.12 Drill Hit

Adds Drill Hitto the active design.

[ElNote: Atleastone NC Tool mustalready be defined.

Command Sequence
1. Selectmenu: Add | Drill Hit. The Add Drill Hitdialog box will appear.
2. Assign the NC Tool to use. Press OKto start.

3. Assign the active layer. The active Layer combo box, is located in the Toolbar.

Note: The Drill hitwill be placed on the active layer. The active layer mustbe defined as a type:
NC_PRIMARY or NC_SECONDARY.

4. Selectthe center pointfor the Drill Hit.
5.Repeat Step 4.
6. To exit: Right Click or press 'Esc' .

7.Ifthe command is incorrect, you may Undo[i23,

6.5 Job
6.5.1 InsertJob...

Adds anInsertinto the active job. A Insertrepresents the inclusion of one job as a partofanother.
PR
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| Insert Job... |G|

Select Job to Insert: : |

- job
B testgerber

Job Crientation: | RO
| Job Anchor Point: | LowerLeft I

oK Cancel

6.5.2 New Job...

Creates a new job.

6.5.3 Delete Job...

Deletes a job from the workspace.

6.5.4 Flatten Job Hierarchy...

Flattens all inserts in a job.

6.5.5 Push-Pop Job

Allows the contents inside aninsertto be viewed and edited in place, within the parentjob.

6.5.5.1 Push Into

Allows the userto edit/analyze geometries inside a selected insert.

6.5.5.2 Pop Out

Closes the insert.

6.5.5.3 Quit PPJ

Completely exit Push/Pop Job. All changes will be ignored.
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6.5.6 Open Selected Job...

Opens selected insert master job in a new editor window.

6.6 Info Menu

6.6.1 Query
6.6.1.1 All

Display information of a selected object.

Note: Depending on the object selected, Query reports different types of information.

Command Sequence
1. Select menu: Info | Query

2.SelectObjectto Query. Move cursor over the object, and Left-click.

Note: If you have more than one item in the same location, and Query does not display the object you
wanted to view, simply click the left mouse button again and Fab3000 will cycle through the other
objects in the same location until you see the one you want.

3. The Selected Objectinformation will be displayed in the dynamic window on the screen.

4.To exit: Right Click or press 'Esc' .

6.6.1.2 Dcode

Display Dcode information of a selected object.

Note: Depending on the object selected, Query Dcode reports different types of information.

Command Sequence
1. Select menu: Info | Query Dcode

2.Select Objectto Query Dcode. Move cursor over the object, and Left-click.

Note: If you have more than one item in the same location, and Query does not display the object you
wanted to view, simply click the left mouse button again and Fab3000 will cycle through the other
objects in the same location until you see the one you want.

3. The Selected Objectinformation will be displayed in the dynamic window on the screen.
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6.6.1.3

6.6.2
6.6.2.1

4. To exit: Right Click or press 'Esc' .

Net

Display Netinformation of a selected object.

EINote: Depending on the object selected, Query Dcode reports different types of information.

Command Sequence
1. Select menu: Info | Query Net

2.SelectObjectto Query Net. Move cursor over the object, and Left-click.

Note: If you have more than one item in the same location, and Query does not display the object you
wanted to view, simply click the left mouse button again and Fab3000 will cycle through the other
objects in the same location until you see the one you want.

3. The Selected Objectinformation will be displayed in the dynamic window on the screen.

Note: All net objects on visible layers will be highlighted.

4. To exit: Right Click or press 'Esc'.

Find
Net

Search active job fordefined Net.
—m

Command Sequence

1. Select menu: Info | Find | Net. The Find Netdialog box s displayed.

2. SelectNetto find.

Note: The netcombo box contains all available nets in the current job.

3.Select"View As". HighlightorIsolate.

Note:

Highlight - All net objects on visible layers will be highlighted.
Isolate - All net objects on visible, while all other objects are hidden. (Excellent for viewing entire nets).
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4. Select"Zoom Extents".

Note: If checked, Zooms outto view the entire net.

5. To exit: Right Click or press 'Esc' .
6.6.2.2 Dcode

Search active job for defined Dcode.
—m

Command Sequence

1. Select menu: Info | Find | Dcode. The Find Dcode dialog boxis displayed.

2. SelectDcode to find.

Note: The dcode combo box contains all available dcodes in the currentjob.

3. Select"View As". Highlightor Isolate.

Note:

Highlight - All dcode objects on visible layers will be highlighted.
Isolate - All dcode objects on visible, while all other objects are hidden. (Excellent for viewing all
dcodes).

4.Select"Zoom Extents".

Note: If checked, Zooms outto view all dcodes

5. To exit: Right Click or press 'Esc'.
6.6.2.3 NC Tool

Search active job fordefined NC Tool.
—_—

Command Sequence

1. Selectmenu: Info | Find | NC Tool. The Find NC Tool dialog boxis displayed.

2.SelectNC Tool to find.

[ElNote: The nc tool combo box contains all available nc tools in the currentjob.

3. Select"View As". HighlightorIsolate.

Note:

Highlight - All nc tool objects on visible layers will be highlighted.
Isolate - All nc tool objects on visible, while all other objects are hidden. (Excellent for viewing all nc
tools).

4. Select"Zoom Extents".
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Note: If checked, Zooms outto view the all nc tools.

5. To exit: Right Click or press 'Esc' .
6.6.2.4 Polarity

Search active job for defined Composite Level.

[ElNote: This is an excellentcommand to view the make-up ofa composite.
[ElNote: Formore information about composites, goto Learn Guide: Composites 101[58)

Command Sequence
1. Select menu: Info | Find | Composite Level. The Find Composite Level dialog box s displayed.
2.Select Composite Level to find.

3. Select"View As". HighlightorIsolate.

Note:

Highlight - All composite level objects on visible layers will be highlighted.
Isolate - All composite level objects on visible, while all other objects are hidden. (Excellent for viewing
entire nets).

4. Select"Zoom Extents".

Note: If checked, Zooms outto view all composite level objects.

5. To exit: Right Click or press 'Esc'.
6.6.2.5 Find Text

Search active job for defined Text.
—m

6.6.2.6 Find Insert

Search active job for defined Insert.
—m

6.6.2.7 Find Component

Search active job fordefined Component.
—m

6.6.2.8 DFM Errors

Search active job forexisting DFM/DRC Violations.

Note: This command requires thatyou have already runa DFM/DRC command

Note: This is an excellentcommand to review errors & warnings found during a DFM/DRC
command.
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6.6.2.9

6.6.3

6.6.3.1

Note: For more information about DFM/DRC Violations goto Learn Guide: DFM Checkerl[s0

EINote: The DRC/DFM Violation Browser requires FAB 3000 Professional (notavailable with FAB
3000 free DFM )

Command Sequence
1. Selectmenu: Info | Find | DFM/DRC Violations. The DFM/DRC error browser dialog is displayed.
2.SelectRightor Left Arrow to view each error.

3. To exit: Click red button X', at the top right side of the browser dialog box.
Netlist Comparison Errors

Search active job for existing Netlist Comparison Errors.
e

Measure
Point-Point

Provides an interactive readout between two selected points within the editor.
e

Command Sequence

1. Selectmenu: Info | Measure | Point-Point
2. Selectfirst pointof measurement.

3. Selectsecond point of measurement.

4. The distance between them will be calculated and the final results will be displayed in the dynamic
window.

5. To exit: Right Click or press 'Esc'.

Measure provides the following results:

Distance: The total distance between the two selected points.

DX: The horizontal displacementbetween the two selected points.
DY: The vertical displacement between the two selected points.
Angle: The angle (in degrees) between the two selected points.

Note: After you have selected the first pointof measurement, an interactive measurementis
continuously calculated and displayed in the dynamic window. This provides and excellentway to
measure multiple distances using the same base reference point.

Note: Use Snap for precise measurements between Objects and grid points.
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6.6.3.2 Object-Object

Provides a readout of the minimum distance between two Objects, taking into account their true width.
—_—

Command Sequence

1. Select menu: Info | Measure | Object-Object
2. Selectfirstobject of measurement.

3. Selectsecond objectof measurement.

4. The distance between them will be calculated and the final results will be displayed in the dynamic
window.

5. To exit: Right Click or press 'Esc'.

Measure provides the following results:

Distance: The total distance between the two selected points.

DX: The horizontal displacementbetween the two selected points.
DY: The vertical displacement between the two selected points.
Angle: The angle (in degrees) between the two selected points.

Note: This is an excellentcommand for determining the minimum spacing between two Objects to
determine quickly if there are any spacing violations.

6.6.3.3 Net-Net

Determine closestadjacentdistance between two nets.
—

6.6.4 Rulers
Add and Clear Rulers.

—
6.6.5 Reports

Generate detailed reports for the active design, including: Apertures, NC Tools, Dcode, Dirill,

Composites, Nets, etc. These reports are presented in a table file, and displayed in the editor.
—_—
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6.6.6

6.6.6.1

6.6.6.2

6.6.6.3

6.6.6.4

6.6.6.5

6.6.7

6.6.8

6.6.9

Generate PDF Error Report

Generate detailed reports with Graphics in PDF format.
—

DRC / DFM Violations

Generates a detailed DRC violation report with graphics in PDF format.

EINote: The DRC/DFM Violation PDF Reportrequires FAB 3000 Professional (notavailable with FAB
3000 Free Dfm)

Compare Net Errors

Generates a detailed Netlist Comparison Error report with graphics in PDF format.
—

Join Errors

Generates a detailed Join error report with graphics in PDF format.
—

Sales RFQ

Generates a detailed PCB RFQ report with graphics in PDF format - Simplifies the process of getting a

quotation.
—

Fabrication Drawing

Generates a detailed PCB Fabrication drawing in PDF format.
—

Generate Text Error Report

Generates a detailed Errorreportin Text/Ascii format.
—_—

Generate CSV Error Report
Generates a detailed Error reportin CSV formatwhich may be imported into various spreadsheet

applications .
—

Generate Error Drawing

Generates marker objects which may be imported into various CAD systems for concurrent verification.
—
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6.6.10 List

Displays all properties of selected Objects, in the command console. The command allows the

complete display of multiple Objects properties simultaneously.
—_—

Note: This function requires thatyou select objects before proceeding. When no objects are
selected this command becomes de-activated in the menu.

Command Sequence
1. Select Objects.

=INote: For more information about object selection see Viewing & Selection Basics[17)

2. Selectmenu: Info | List

3. The command console with be populated with all Object properties.

Command Console after List Objects
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B Command Console...

L Chject (1) - i ﬂ
Type: Rect

Fir: P__¥F

Term: &

Met: 2

Layer: metall

Purposze; -1

Foute Status: unrouted

Rect Width: 1.000

Rect Height: 1.000

Center Pt 9100, 16.800
Ares 1.000

L Ohject (2] --mmemme e i
Type: Rect

Fir: P__5&

Term: &

Met:

Layer: metall

Purposze: -1

Foute Status: unrouted

Rect Width: 1.000

Rect Height: 10600

Center Pt 22.100,12.000
Ares 10600

L Ohject (3] —eemmeemma——eaa- I
Type: Rect

Fir: P__4

Term: &

Met:

Layer: metall

Purpoze; -1

Route Status: unrouted

Rect Wicth: 1.000

D4 miml-4- 4 S -
Kl b

I,

6.7 Fabrication

6.7.1 Silkscreen Optimizer

When silkscreen data overlaps soldermask areas, itmakes electrical testing and SMT soldering more
difficult. Silkscreen optimizer removes the overlapping silkscreen data from soldermask pads.

Command Sequence

1. Select menu: Fabrication | Silkscreen Optimizer....
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2.Choose the Silkscreen layer.

3. Choose the Mask layer.

Note: Make sure you selectthe appropriate Silkscreen & Mask layers. A common mistake occurs
when a user selects a Top Silkscreen againsta Bottom Mask.

4. Verify silkscreen Clearance from soldermask area.

5. Verify the Min. Stub Length for the silkscreen layer.
[ElNote: This is the minimum size silkscreen objectto be leftbehind.

6. Press OKto begin Silkscreen Optimizer.

7. A results dialog will be displayed afterwards.

6.7.2 Copper Balancing
CopperPour.

Note: The Active Layer mustbe displayed before Copper Balancing can be performed. You
should only turn on one layer.

I!F_‘-": Online Movie: Using FAB 3000 to add copper with clearances

Command Sequence
1. Select menu: Fabrication | Copper Balancing....
2. Verify the Clearance. This is the distance the copper will keep between itselfand other objects.

3. Verify the Minimum Size.

ElNote: Make sure you selectthe appropriate Silkscreen & Mask layers. A common mistake occurs
when a user selects a Top Silkscreen againsta Bottom Mask.

4. Press OK, and selectthe boundary to use for Copper Balancing. All copper will be placed on the
active layer.

6.7.3 Grow /Shrink

Enlarge orreduce objectsizes. This feature is excellentforadding compensation to geometries that

will be affected during manufacturing.
—m

Command Sequence

1. Selectthe objects that you wantto apply Etch Compensation.
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6.7.4

6.7.5

Note: This function requires thatyou select objects before proceeding.
[ElNote: For more information aboutobjectselection see Viewing & Selection Basics[17

2.Selectmenu: Fabrication | Etch Compensation...
3. Verify the compensation size (per side), and press OK.

4. Fab3000 will now apply etch compensation to all selected objects.

[ElNote: For Traces & Flashes, Fab3000 will replace the existing dcode with a larger orreduced dcode
size. Forpolygons, Fab3000 will offset the vertices.

Pin Hole Elimination

Increase yields by eliminating small openings and conductor-islands on metal layers (non-negative).
—

Command Sequence
1. Select menu: Fabrication | Pin Hole Elimination....
2. Enter the Maximum hole size (in mils) to fix.

3.Press OK, and all pin holes .

EINote: Negative Plane layers are not processed.

Teardrop Creation

Create Teardrop / Snowman to improve Pad-Trace connections.
—_—

# Online Movie: Simple Teardrop Creation using FAB3000
Command Sequence
1. Select Objects (any selected pad will be used forteardrop creation).
2.Selectmenu: Fabrication | Teardrop Creation....

3.Choose the Type: Teardrop or Snowman
Note: Teardrop is the standard teardrop creation, whereas Snowman adds a small flash in the
appropriate location.

4. Enter Teardrop Offset Multiple.
Note: This controls the length of the teardrop.

5. Press OK, and the teardrops will be created.
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6.7.6 Remove Pads (Isolated / Stacked)

Remove Pads (Isolated/Stacked).
—_—

6.7.7 Remove Covered Data

Remowe Cowered or Owerlapping Data.
—m

6.7.8 Drill
6.7.8.1 Gerber to Drill
Convert Gerber flashed pads to Drill hits.

—

6.7.8.2 Drill to Gerber

Convertdrill hits to Gerber flashes.
—_—

6.7.9 SMT Stencil
6.7.9.1 Homebase Pad Conversion...

Convertflashed pads to homebase pads.
—

Ef_‘-": Online Movie: Using Homebase Pads to create groups and then modify the Custom Aperture
6.7.9.2 C-Pad Conversion
Convertflashed pads to C-Pads.

Pr—

6.7.9.3 Split Pads

Convertflashed pads to Split Pads.

Pr—

6.7.9.4 Scale Pads

Convertflashed pads to Scaled Pads.
o—

6.7.9.5 Bowtie Pads

Convertflashed pads to Bowtie Pads.
o—

6.7.9.6 Pad Pitch Adjustment

Adjust pitch between flashed pads.
—_—
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6.7.9.7 Heel and Toe Edits

Adjustflashed pads lengths.

EiNote: Requires rectangular pads with orthogonal rotations (0, 90, 180, 270). Irregular pad rotations
such as 34.2 degrees will resultin undesired results.

6.7.9.8 Add Epoxy Bars...
Add Epoxy bars between selected pads.

—_—
6.7.10 Generate Missing Layers
6.7.10.1 Paste

Create Paste layers from existing mask & drill layers.

—

B ' Generat

Create Top Paste:|
Create Bottom Paste:
Clearance from Mask (mil): -E.EI
Maximum Pad Size (mil): | 1000
Pad Selection Type: -Draws and Flashes

(0] 4 Cancel

6.7.10.2 Mask

Create Mask layers from existing Top and Bottom layers.
—_—
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F
B Generate Mask Layer(s =8 7|

Top Pad Master:”
Bottom Pad Master: |
Clearance from Pads (mil): | 5.0
Maximum Pad Size (mil): . 300
Pad Selecﬁnn: “Flashes Only

oK Cancel

6.7.10.3 Border

Create PCB Border layer from existing data.
—m

6.7.10.4 Create Drill Layer (PTH)...

Builds a Plated-Thru-Hole drill template when no drill layeris available.
—_—

B ' Create
Top Layer: | 3: layer_1 [Top]
Bottom Layer: | 6: layer_4 [Bottom]

Tolerance (mil): | 2.0
Annular Ring {mil): | 5.0

oK Cancel

6.7.11 Copper Area Calculation

Calculate copperarea perlayer.
—m—

6.7.12 Create Fabrication Drawing

Creates a Fabrication drawing from a drill layer and board outline layer.

ElNote: All Layer Types mustbe defined. To define layertypes see Layers Table..[621and define all
Layer Types before proceeding.
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[=EINote: Atleast one Dril Layer mustbe defined. Please importa drill file[87 or create a Drill Layerfi7A
before proceeding.

ElNote: A Border Layermustbe defined. Please eitherimporta file containing a PCB border or create

a Border Layerm before proceeding..

Command Sequence
1. Goto menu: Fabrication | Create Fabrication Drawing...

2.SelectDrill Layer

Note: If your design has more than one drill layer (for example: Blind/Buried Via's), repeat Create
Fabrication Drawing and select the other drill file(s). Each time this command is run a new Fabrication
Drawing is created.

3. Verify Units.

4. Enter PCB details such as Part Number, Revision, Notes, etc.

5. Click 'Next' when done.

6. Review and verify the hole chartdescription.

Note: You may change the symbols used for each drill hole and edit the text.
7.Click 'Next' when done.

The Fabrication Drawing will be created.

6.8 Assembly
6.8.1 Build Component

Add Components to the active Job.
—_—

Review Leam Guide: How to Generate a Centroid File[ 600

EF_‘-": Online Movie: Generate XY Centroid file from Gerber, using FAB 3000

Command Sequence
1. Turn-off all layers exceptfor Top Paste & Top Silkscreen.

2. Locate a footprint, and select the entire component.
Note: This function requires thatyou select objects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[171

Note: Add Components requires flashed footprints and will ignore anything else, so it's fine to select
a window around the entire Component (any selected Silkscreen objects would be ignored).

3. Goto menu: Tools | Components | Add Components...
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6.8.2

6.8.3

6.8.4

6.8.5

4, SelectPin One

Note: Usually Pin One is the Top-Leftmost pin for Top side (assuming no rotation),and Top-
Rightmost for Bottom side (assuming no rotation).

5. Assign Component Description, and press OKwhen done.

Footprint Name: | 100pin.1
Part Type:| SMT
Part Side: | Top

Part Rotation: | 0
Apphy All

Cancel

Note: Enter Component Rotation as itappears on the board. Ifyou have selected a componentthat
is rotated 90 degrees on the board, than make sure to enter that here.

ElNote: If Apply Allis checked (recommended), Fab3000 will go outand seek all similar footprints.

[ElNote: You will notice (if Apply All is checked) that all similar footprints have been detected and
assigned a generic reference designator value ( forexample "?21").

6. Repeat Steps 2 thru 5, until all footprints on the paste layer have been completed.

=EINote: You can also add Components individually by using function: Insert Single Componentf178)

Now its time for the Bottom Side (if required)

7. Turn offall layers except Bottom Paste & Bottom Silkscreen, and repeatsteps 2-6.
Insert Component

Inserts a single Componentinto an existing Job
[

Find Component

Searches the job for defined Component.
—m—

Component Detection Wizard

Detect Components automatically. Speeds up the process of building Components.
—

Component Analysis

Detect Components automatically. Speeds up the process of building Components.
—_—
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6.8.6

6.8.7

6.8.8

6.8.9

6.9

6.9.1
6.9.1.1

View Component Violations

Searches the job for defined Component Violations.
—_—

Apply External Centroid

Apply External Centroid aftributes to existing components.
——

Components Table

Display Components used in active job/panel.

BOM Table
Display BOM for active job/panel.

Tools

DFM
DFM Check (PRO)

Find all DRC/DFM violations. Before using this feature, you musthave imported gerberfile(s) and drill
file(s) into the workspace (see AutoLoad ﬁ'ﬁforquick loading).

Note: DFM Checker requires thatyou extract a netlistbefore proceeding. Ifyou haven'trun netlist
extraction, DFM Checker will perform it for you.

[ElNote: DFM Checker requires thatall layertypes are defined. To define layertypes, goto menu:
Setup | Layers Table...

[ElNote: DFM Checker requires thatyou have atleast 1 drill file (2 or more for blind/buried vias).
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" DEM Check.. - T ) - B S )

General Settings:

DFM Check verifies the manuhn:h.lr;abi.lii.;y of your pcﬁ design. Review the
settings below to determine the analysis seach area, location of error report, Open and Save
configurations, chedk for missing layers, and dcode filter to omit any plane layer hatch-fills. ol

FAB3000

DFM Rule Set: | Standard PCE -
Search Area: Options:
{*' Entire Board Dcode Filter:

W Perform Missing Layer Check
[ Owerwrite Mets ¥ Remove Excess Data

{" Display Area

DFM Errors; Markers [ Report Files
[ Create Gerber Layer with DFM Errors |¥ Browse DFM Errors at Close

[ Output DFM Errors in a Text File [ Output DFM Errors in a POF N

- Netlist Comparison (IPC-D-356/4 Format): -

£
0
Y
w
c
=}
=]
-
>
°
c
=
i
o
8
|
0
£
=
=

[ Compare Met File:

Command Sequence
1.Selectmenu: Tools | DFM | DFM Check (PRO)...

2. Verify the DFM Rules Set.
Note: Available Rules can be accessed from the pull-down, or you may edit the rules by pressing

button"...
3. Verify 'General Settings', and press button Next.

4. Fab3000 will now perform an extensive analysis of your pcb design.

EiNote: Depending on the complexity of the design and the checks performed, Fab3000 processing
time can take anywhere from 30 seconds to 5 minutes.

=EINote: Job Inserts are ignored. Ifyouwishto runa DRC/DFM check on a specific child job, make
sure to open the child job in a sperate editor window, and then proceed. To open Jobs, goto menu:

Windows | Workspace Browser...

5. Press button 'Finish' when done.
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6. Ifany errors have been detected, Fab3000 will display the DRC/DFM Violation Browser...[18

Note: The DRC/DFM Violation Browser is an easy-to-use navigation tool used to locate and
describe each detected error.

6.9.1.2 DFM Check (Quick PDF)

Find all DRC/DFM violations, using the current DFM Rules Set, and outputto a PDF. Before using this

feature, you must have imported gerberfile(s) and drill file(s) into the workspace (see AutoLoad[791for
quick loading).

—m
6.9.1.3 DFM Rules Management
Manage DFM Rules.

[ElNote: Uncheck any DFM Rule to disable it.
[ElNote: Units can be toggled between Mils (English) and Millimeter (metric).
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6.9.1.4

-

DFM Rules Management...
: —
DFM Rules Settings: |
" Review each section and the releated DFM Rules. Most Values can be modified except ﬁfﬁ.'
Values can be 'comma separated' by urgency level: RED, YELLOW ,GREEN.
[ 1
DFM Rule Set: iSEndard PCB "" Mew. .. |
FAB3 000 r Rules File Management: 1 Units:
e e e - : =
g e | B save as... | A, Reset Al | {* mis " Millimeter .
I E r DFM Checks:
Si ower {Groun il Screen | Solder Ma ri szembly
8 Signal Layers | power/Ground | siks | solder mask | Dril | Assembly | _
ui. Check | Description | value R,Y,G) | iﬂ
= : J
o Clearance from Board Edge 15.0
:E Minimum Annular Ring: Drill-Pad 5
E Minimum Pad Size 15.0
I - Minimum Width: SMT Pad 4
E' Minimum Width: Trace 4
r_u. Minimum Clearance: Quter Layers q
"]
o Minimum Clearance: Inner Layers 5] '
o Minimum Clearance: Track-Track 4
E Minimum Clearance: Track-Pad 4
= Minimum Clearance: Pad-Pad 4 L
Minimum Clearance: Drill-Copper 4
Minimum Clearance: Rout-Copper 10.0
Hole Registration MA
Redundant Pads A
Unconnected Lines M =)
Cancel <] Badk | Finish <1 |
L ”,

You can assign your required DFM Rules (menu: Tools | DFM | DFM Rules...) and save to afile. All DFM Rule
files are actually stored as external files, and located in the local FAB 3000 DFM folder (example: C:\Numerical
Innovations\FAB3000v6\DFM ). To share with colleagues, simply give them a copy of the DFM Rules FILE (*.
DRF) and either have them place that DRF file into their DFM folder or have them start FAB 3000 and go to the
DFM Rules dialog (menu: Tools | DFM | DFM Rules...), then press button "Open..." select the file and FAB 3000
will automatically place a copy in the DFM folder.

Find Minimum Gaps Only

Find minimum gaps.

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



Job Editor Menu 181

6.9.1.5 Find Minimum Widths Only

Find minimum widths.
—

6.9.1.6 Drill Checker

Find owverlapping and duplicate drills.
[

6.9.1.7 Browse DFM Errors

Search active job for existing DRC/DFM Violations.

Note: This command requires thatyou have already runa DRC\DFM command

ElNote: This is an excellentcommand to review errors & warnings found during a DRC\DFM
command.

[ElNote: Formore information about DRC\DFM Violations goto Leamn Guide: DEM Checker(501

Command Sequence

1.Selectmenu: Tools | DRC/DFM | View DRC/DFM Violations....
2. The DFM/DRC error browser dialog is displayed.

3. SelectRightor Left Arrow to view each error.

4. To exit: Click red button 'X', atthe top right side ofthe browser dialog box.

Note: You can "edit" the textinside the yellow message box while browsing errors. Enabling you to
add any special notes orcomments, thatcan be passed down to other engineers.

6.9.2 Nets
Enter topic text here.
6.9.2.1 Netlist Extraction

Extract a true inter connectivity map of any PCB.
—m

6.9.2.2 Compare Nets...

Compare extracted nets against an imported netlist.
—m

6.9.2.3 Find Net Shorts

Locate shorts in a netlist.
—
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6.9.2.4 View Net Errors...

Search active job for existing Compare NetErrors.

Note: This command requires thatyou have already run Compare Nethsf.
=EINote: This is an excellentcommand to review errors found by the Compare Nethsh.
[ElNote: Formore information about Netlist Analyzer goto Learn Guide: CAD Netlist Verification 541

Command Sequence

1. Selectmenu: Tools | Nets | Compare NetErrors. The Compare Net Errors browser dialog is
displayed.

2.SelectRightor Left Arrow to view each error.

3. To exit: Click red button X', at the top right side of the browser dialog box.
Note: You can "edit" the textinside the yellow message box while browsing errors. Enabling you to
add any special notes or comments, thatcan be passed down to other engineers.

6.9.2.5 Apply Nets

Apply External net names to CAM nets.
—

6.9.2.6 Netlist Table

Create, delete, and modify nets.
—

6.9.3 Compare Jobs and Layers
6.9.3.1 Compare Layers (Graphical FAST)

Compare differences between layers.
—m

6.9.3.2 Compare Jobs (Graphical FAST)

Owerlay another job or merge over the active design.
—m

EF".‘-": Online Mowvie: Graphical comparison between two similar jobs to quickly find differences - Using FAB
3000

6.9.3.3 Compare Layers (Physical)

Perform physical comparison differences between layers.
—

6.9.3.4 Browse Compare Errors

Search for comparison errors.
—
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6.9.4 Convertto
6.9.4.1 Flash (Automatic)

Automatically generate Round, Rectangular flashes.
—m—

Command Sequence

1. Selectall objects in an area thatyou want to have round & rectangular flashes detected. (ltdoesn't
matter if pads are different sizes).

Note: This function requires thatyou select objects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[17

2.Selectmenu: Tools | ConvertTo | Flash (Automatic)...

3. Verify settings for Detecting New Flashes, and press OK.
i " Draw to Flash: Automatic., it E '

Max. Flash Size (mil):| 200.0
Win. Flash Size (mil): 1.0
Tnl.erance (mil.}: 20
Qutput La'_.re-r: [ Same Laver

Ignore Existing Flashes:

OK Cancel

4. Fab3000 will now detectall round / rectangular pads and convertthem to gerber flashes.

ElNote: It's a good idea to make sure thatyour Draw and Flash colors are different colors
respectively. This will make iteasier to determine which draw pads have notbeen converted to
flashes.

6.9.4.2 Flash (Interactive)

Converts drawn pads to gerber flashes.
—_—

Command Sequence
1. Select the drawn pad(s) thatyou want to convertto a flash.

Note: This function requires thatyou selectobjects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[171

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



184

FAB 3000 V7 - Help Guide

6.9.4.3

6.9.4.4

2.Selectmenu: Tools | ConvertTo |Flash (Interactive)...
3. Verify settings for New Flashes, and press OK.

4. Fab3000 will now search for all objects similarto your original selection, and convertthem to gerber
flashes.

=EINote: Tum offany layers thatyou do notwantto convertdraws to flashes.

ElNote: It's a good idea to make sure thatyour Draw and Flash colors are different colors
respectively. This will make iteasier to determine which draw pads have notbeen converted to
flashes.

Flash (Selective)

Converts a selected group of objects to gerber Flashes.
—_—

Command Sequence

1. Selectall the drawn pads thatyou wantto convertto a flash. (ltdoesn't matter if pads are different
sizes).

Note: This function requires thatyou selectobjects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[171

2.Selectmenu: Tools | ConvertTo |Flash (Selective)...
3. Verify settings for New Flashes, and press OK.

4. Fab3000 will now convertall selected objects to gerber flashes.

EINote: Its a good idea to make sure thatyour Draw and Flash colors are different colors
respectively. This will make iteasierto determine which draw pads have notbeen converted to
flashes.

Flash (Custom Aperture)

Converts selected objects to a custom aperture definition.
—

Command Sequence

1. Selectall the objects thatyou want to convertto a customeraperture.

Note: This function requires thatyou select objects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[17

2.Selectmenu: Tools | ConvertTo | Flash (Custom Aperture)

3. Enterin the name you wantto use as reference for this custom aperture. You can also determine if
you want FAB 3000 to replace the selected objects with the new customer aperture; or by selecting "All"
FAB 3000 will search for all similar objectgroups and replace them with custom apertures.
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Convert to Custom Ape

tIJSItEI-I'I'I NEITIEZ.: CIJStD

Dcode: | 23

Replace Existing Data: _ All

Cancel

4. Fab3000 will now create a new custom aperture, and adding itto the Aperture Table.

ElNote: Nothing has changed in the active job. Fab3000 has simply constructed a new custom
aperture based from the selected objects

Note: The new custom aperture is now current,and may be added, by using the command: Add |
Flash

=EINote: Fab3000 is very intelligentand will recognize objects with a composite attribute and construct
them with dark or clearfields (like a donut).

6.9.4.5 Polygon

Converts selected objects to polygons.
—_—

Command Sequence
1. Selectall the objects that you want to convertto a raster polygon.

Note: This function requires thatyou select objects before proceeding.
[ElNote: For more information aboutobjectselection see Viewing & Selection Basics[17

2.Selectmenu: Tools | ConvertTo | Polygon...

3. Fab3000 will now calculate all boundaries, and construct clean raster polygons.

[ElNote: This is an excellentfor optimizing large amounts of drawn data (like a plane layer).

=EINote: Fab3000 is very intelligentand will recognize objects with a composite attribute and construct
them with dark or clearfields (like a donut).

6.9.4.6 Rectangle

Converts selected objects to rectangles.
—_—
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6.9.4.7

6.9.4.8

6.9.5
6.9.5.1

Circle

Converts selected objects to circles.
—

Job

Converts selected objects to a new job.
—

Command Sequence

1. Selectall the objects thatyou want to convertto a new job.

Note: This function requires thatyou select objects before proceeding.
[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)

2.Selectmenu: Tools | ConvertTo |Job
3. Enterin the name you wantto use as reference for this new job.

4. Fab3000 will now create a new job.

EINote: Nothing has changed in the active job. Fab3000 has simply constructed a new job based from
the selected objects

EINote: You may now access the new job from the Workspace Browser...21}, or Insert 153 the new job
into the another job (creating hierarchy).

[ElNote: Fab3000 is very intelligentand will recognize objects with a composite attribute and construct
them with dark or clear fields (like a donut).

Join Wizard

Join (Automatic)

Automatically fix & close selected open boundaries.
—

Command Sequence

1. Selectthe boundary objects (ie. lines, arcs, traces) you wantto join.

Note: This function requires thatyou selectobjects before proceeding.
[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)

2.Selectmenu: Tools | Utilities | Join...
3. Verify settings for Join and press OK.

4. Fab3000 will now attemptto join all selected objects.

EINote: Ifthere are any Open Boundaries that could notbe joined, Fab3000 will display their locations
using the command View Join Errorsfis.
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6.9.5.2 Join (Interactive)

Selectively fix & close open boundaries. In many cases after running Join (Automatic)[88 you may
discoverthatseveral troublesome boundaries still cannotbe joined and closed, this is where Join

Interactive is used.
—_—

Command Sequence
1. Selectmenu: Tools | Join Wizard | Join (Interactive)...

2.Choose the Tolerance and resulting layer for the joined objects. Then press OK.

[ElNote: The Tolerance is used when join interactive attempts to join adjacent objects.

3. Selectanobject(ie. lines, arcs, traces) on the boundary you wantto join.

Note: Join Interactive will now attemptto join adjacentobjects to form the closed boundary. When

there is a gap or multiple objects, Join Interactive will stop and promptyou to select the next objecton
the boundary.

Note: Join Interactive will also acceptany coordinate pointto select. This is handy when there is a

big gap (or missing section) of a boundary.

Note: Join Interactive will also acceptthe following options:
End - Stop and create an open boundary.

Close - Stop and create closed polygon.

Back -Undo lastobjectadded to Join Interactive boundary

4. Once the boundary has been closed, it will be automatically converted to a polygon and placed on
the outputlayer.

5.Repeat Steps 34.

6.9.5.3 View Join Errors

Searches the active job, forany Join errors (ie. boundaries that could notbe closed by Joinm).

[=EINote: This function requires thatyou have already run Join[is8 beforehand, and join error markers
were detected.

Command Sequence

1. Selectthe boundary objects (ie. lines, arcs, traces) you wantto join.

Note: This function requires thatyou select objects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[17
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2.Selectmenu: Tools | Utilities | Join...
3. Verify settings for Join and press OK.

4. Fab3000 will now attemptto join all selected objects.

Note: If there are any Open Boundaries that could notbe joined, Fab3000 will display their locations
using the command View Join Errorshs?.

6.9.6 Polygon Utilities
6.9.6.1 Chop Polygons...

Splitlarge polygons with many vertices, into many smaller polygons. This features is very helpful when
exporting data CAD/CAM systems thatcannot handle polygons with many vertices.

[=EINote: This function requires thatyou have already run Join[is8 beforehand, and join error markers
were detected.

Command Sequence
1. Selectthe polygon objects you wantto chop.

Note: This function requires thatyou select objects before proceeding.
Note: For more information aboutobject selection see Viewing & Selection Basics[17

2.Selectmenu: Tools | Utilities | Chop Polygons...
3. Verify the Maximum polygon vertices value and press OK.

4. Fab3000 will now chop all selected polygons.

6.9.6.2 Fix Invalid Polygons
Find and correct self-intersecting polygons. These invalid polygons usually go undetected, and can
cause unexpected errors & violations that resultin mask failure.
—

6.9.6.3 Remove Tiny Segments...

Remove small and self-intersecting segments within a polygon thatcan cause problems downstream.
—

Command Sequence

1. Selectthe objects you wantto clean.

Note: This function requires thatyou selectobjects before proceeding.
[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)

2.Selectmenu: Tools | Utilities | Remove Tiny Edges...
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6.9.7
6.9.7.1

6.9.7.2

6.9.7.3

6.9.7.4

6.9.7.5

6.9.7.6

6.9.8
6.9.8.1

6.9.8.2

3. Verify the Minimum segment length value and press OK.

4. Fab3000 will now remove all tiny edges.

Composite Layers
Composite Wizard

Perform Polygon De-Embedding per layer.

—
Build...

Create a Composite from existing layers.
—

Flatten...

Convertan existing Composite into a single level layer.
—

Command Sequence

1. Selectthe objects you wantto clean.

189

Note: This function requires thatyou selecta composite layer (ie. a layer has objects with a

composite level greaterthan 0)

[ElNote: For more information aboutobject selection see Viewing & Selection Basics[17)

2.Selectmenu: Tools | Composite | Flatten...

Separate

Convertan existing Composite into a multiple layers. One layer per composite level.

o—
Open (for Editing)

Open an existing composite layer for editing.
—_—

Close

Close a previously opened composite layer.
—_—

Boolean Wizard
Assign to Group A

Assign objects for Group A.
—m

Assign to Group B

Assign objects for Group B.
—m
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6.9.8.3 Add

Perform boolean operation OR.
—_—

6.9.8.4 Subtract

Perform boolean operation Subtract.
—_—

6.9.8.5 Intersect

Perform boolean operation AND.
—_—

6.9.8.6 Difference

Perform boolean operation XOR.
—_—

6.9.8.7 Invert

Perform boolean operation Invert.
—

6.9.8.8 Size

Perform boolean operation Size.
—

6.9.9 Film Wizard

This unique feature is guaranteed to SAVE YOU UP TO 50% OFF onyourPhotoplotting service
expenses, eliminate any operator errors (due to someone else wrongly mirroring or using wrong
polarity - ie. Negative/Positive), and gets faster Turn-Around times. Within 4-5 jobs Fab3000's Film
Wizard will have already paid for itself.

Film Wizard will automatically setup gerberlayers for optimal film output. Excellentfor anyone who
needs to make Gerber or Postscript photoplots from their artwork.

Here's how it works:

Say for Instance you have justfinished a design which contains 8 sperate layers for photoplotting.
We'll also assume thatyour designimage area is about 5"X7" (120mm X 175mm). Ifyou were to send
this design to your photoplotting service for film, you would probably be charged about $160 total ($20
perfilm X8 layers = $160 total). Film Wizard will group this design into 2 larger film layers - each
containing 4 of your original layers. Your cost using film wizard will now only be $80 total ($40 per
larger film X2 film layers).

Photoplotting services take your design and edit (mirror/polarity) each layer per customer instructions,

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



Job Editor Menu 191

group, & setup the individual layers onto one or more larger pieces of film. Then the larger film is sent
directly to the photoplotter, and after plotting has completed, the large film is sliced up into smaller
individual films which are then sold to you.

Film Wizard performs all editing (mirror/polarity), grouping, and panelization steps automatically! With
justa few clicks you have saved 50%, eliminated any potential operator errors, and improved your film
turn-around time.

Film Wizard Demonstration:

Assuming you have an 8 layer design, with an area of 5"X7" (120mm X 175mm). Choose a film size that
will be able to hold atleast4 design layers. In this example a film size of 16" X 20" will work perfect.
(You may contact your photoplotting service to determine what are acceptable film sizes to use for their
photoplotting process)

f = = |

Film Wizard...

Media Setup:

term: Result |||l 15 % 20 Wedia, 2 % 2 Court, Inch :I
Unit=:| inch

Mecdia Yyickh: 16 (2)
Media Height:| 20
Courtx:
Court():

GdsTooLs.com

]

)

(1)

Erter ‘ Beset ‘ (3) Film Ares: 5.00:10.00

Cancel | <] Back | PMext [> I

Assign options that you want to appear on each film layer.

Crop Marks - make it easier for the photoplotting senice to cut out individual films.

Add Header - Place sperate text for each layer. Text includes the layer name, and time.
Header Text - Additional text to place in the header.

Border Spacing - Minimum spacing per each individual film.

Display Film Box - For visual reference only.
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5 |

Film Wizard...

Film Options: [

ftem: Result:
Add Crop Marks:
& Header:
Header Text:| CADVert! [CAD To Mask] -
Border Spacing:|0.25
Cizplay Film Bos:

E
0
U
n
J
0
0
o
In
O
9

Cancel | <] Back | PMext [>

Assign Polarity & Mirror options for each individual layer.
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P

Film Wizard...
: _ . | —
¥y NegativesMirror Setup: [
n ~
|
0 Layers: | Megative: | irror: | |
E L0 &¢0121 pho O
I L1: a0z pho O
E LZ: Dol 25 pho
L3 gnd2530 pho O
L4 Pop2529 pho O O
L5 Sm128 pho O
LE: Sm0227 pho O
L7: Sp01238 pho
L Sst0126 pho O O
Cancel | <] Back | C Mt [

Click next to start the Film Wizard...
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- -,

Film Wizard...

Finish!:

Performing Filln Wizard Calculstions...
Elapzed Time = 1.46 zeconds

E
0
U
n
J
0
0
.
In
O
9

Cancel | <] Back | Finizh < |

Below is the screen capture of the outputted layer(s) from Film Wizard. Notice that mirror and rotation
have been included automatically!
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At this point all you need to do now is export these "Film Wizard" layers to either Gerber or Postscript,

and that's it!

You have just saved 50% on your photoplotter service expenses!

6.9.10 Clip Area...

Extractan area from a job for sperate analysis, etc.
o—

6.10 Setup
6.10.1 Aperture Table

Display & Editall Apertures used in the workspace.
—

I!E':"l Online Movie: Create Aperture and then change Dcode of selected objects using FAB 3000

Sample Screen Capture of Aperture Table.
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Aperture Unts: 5 mil  mm. “
=

Used: | Docode: | Shape: | Parameters:

% 13 Rectangle B0.00:60.00

% 14 Chlong 520.00:118.00

ks 15 Circle 000

x 16 Circle 170.00

x 17 Circle 52.00

% 18 Rectangle 120.00:30.00

k3 18 Circle 35.00

% 20 Circle 23.00 ~
® 21 Circle .00 ftem: Result:
x 22 Circle 12.00 Dicode: | 25

x 23 Circle 15.00 Shape: | Custom

%

24 Custam TER-D30

Mame: | TER-D31

— Angle: {0.0

k 26 Custam TER-D32
% a7 Custam TER-D33 hdirrar: | Mane
% 28 Circle 34.00 Scale: [ 1.000
% 29 Rectangle FO.00:70.00 —
% 30 Circle E0.00
k3 Kl Circle 100.00
ks 32 Circle 180.00 Enter ‘ Reset |

A3 Circle 200 ek

A Ok ‘ Cancel

6.10.2 NC Tools Table

Display & Editall NC Tools used in the workspace.
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-

—_NC Tools Table...

# Size

1 0.0320
2 0.0320
3 0.0320
4 0.0320
= 0.0320
= 0.0320

Clear Takle

Cammp.
0.0oa0
0.00a0
00000
0.00a0
0.00a0
0.00a0

Open...

Feed
0.0
0.0
0.0
0.0
0.0
0.0

Speed
0.0
0.0
n.a
0.0
0.0
0.0

Save...

Z-Axis
0.0oa0
0.00a0
0.00a0
0.00a0
0.00a0
0.00a0

Platec

K EERERERERBE & K E

Doode

10
il
12
13
14
15

Comments ﬂ

Cancel

6.10.3 Layers Table

Displays all layer properties for the active design.

Pr—

Screen capture of Layers Table
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_ ILayers Table...
Yerifty the layer options you wwant to use. To select a layer for editing or to adjust itz priority
click on the adjacent columni#) or right-click any layer. “ou may also Open or Save Laver
Setup files, change layer dizplay & optionz. For more info plesse refer to the help manual.
# J' Layer Mame: Type: |Jé B Act | Meq. | i

@& 8 TopSspho ' Top Silk as 00O O
& 7 TopSMpho Top Mask =% [1 O O
&6 Toppho Top » O 0O O
& 4 Lay2pho Pos Plane = O O O
# 5 Lay3pho Meg Plane » O 0O O
@1  Botpho Biottotm - 8 O O
& 2 BotSMpho Biottorm Mask =% [ O 0O
# 3 Botsspho Biottom Silk = [1 O O
@9 Outline pho Border =9 1 O O
& 10 Scorepho Score =% [ O O
S Alon i A Off Add...
Layer Display Options
Y |
[ Drawe Active Layer Last
* Uszed
[0]39 cancel

#
Fab3000 Layer Number

Visibility (bulb icon):

Determine if Objects on the layer are visible.

If the layer is visible, the icon used is 'bulb on'.

If the layeris notvisible, the icon used is 'bulb off

Name:
Name ofthe layer.

Layer Type

Draw Color:
Traces and Polygons on the associated layer will display thatcolor.

Flash Color
Flashes on the associated layer will display that color.
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Act.
Active Layer used when adding objects (ie. Polygons, Flashes, etc)

Neg.
Negative Polarity. Assign a negative polarity on output for this layer.

Mirr.
Mirror. Assign a mirror attribute for this layer. Mirror will take effect on output.

Arrow Up:

Controls Layer Stackup. This feature allows you to control the layer stackup by moving the layer up to
the top of the stack. This button remains de-active until a single layeris selected. To selecta layer
click on the layericon (located on the leftmost side).

Arrow Down:

Controls Layer Stackup. This feature allows you to control the layer stackup by moving the layer down
to the bottom of the stack. This button remains de-active until a single layeris selected. To selecta
layerclick on the layericon (located on the leftmostside).

6.10.4 Layer Sets...

Group togetherlayers for a purpose. You can assign any layers and define their stack (redraw) order.
The system allows you to assign layer groups to each number hotkey, starting with 1 (the 0 key
represents layer set 10). You can create more than 10 layer groups butonly 10 can be assigned as hot

keys. This is an excellentfeature for quickly references sets of layers.
—

® This Guide assumes thatyou have already imported data into the workspace (see AutoLoad...l%'ﬁ).

® To Assign Layer Groups, goto menu item: Setup | Layer Groups...
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.
— " —
! Edit Layer Groups... E]@
Layer Groups: Hat Key:
LyrGraup_1 v Dramwy Ordered
L1 LyrGroup_ 1 Cirl+1
# | aver Hame: Type: | |
#* petal Ml
#* Poly Paly
o izl Wi
< 2
Add Delete Deicte | dn "W
i Cancel

® The Layer Groups list box shows you the names of each layer group, and what ID or number key they
are assigned to. If no layer sets exist, the system displays only an empty, default LyrGroup 1. Only
layer groups will appear in the list. (If layer groups have already been created the first available number
appears.) The name of the highlighted layer group appears in Name text box.

® Type the desired layer group name in the Name text box, or use the default name.
® Click the 'Add' button under the Layers list box. This opens the Layer Selection box.

® Choose a layer that you wish to assign to this layer group, and click OK. The name of the layer now
appears in the Layers list box. When you turn ON your layer group later, the last layer in sequence will
automatically be the active layer.

® Check the option 'Draw Ordered’, to draw layers in a sequenced order from the first layer, down to
the last layer of the list. To change the sequence of the layers in a group, select any layer, and use the
down or up arrows to change the layer order.

® Repeat the process until you have assigned all desired layers to the group, and their sequence.

® |f you wish to delete a layer group, select the layer group name in the Layer Group list, and click the
‘Delete Group' button.

® Click the OK button when you are finished. You may turn ON any desired layer group by pressing
'Ctrl' + its associated number key on your keyboard.

You may go back into the Layer Groups dialog box and add more user layer groups, or modify existing
ones. After you have created layer groups for a particular design, that information is saved in your
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workspace so that the sets are accessible for future use.

6.10.5 Detect Layer Types...

Display & editall layer type detection values. During import, layer types are automatically determined
by patterns found in the gerber file names.

—_—

Layer Detection Table options:

_ILayer Detection Table...

=]

Top:

Bottom:
Intetnal:

Med. Plane;
Poz. Plane:
Drrill Top:

Crrill Blottorm:
Crrill Internal:
Silk Top:

Silk Battam:
Mask Top:
Mask Baottam:
Paste Top:
Paste Bottom:
Feoutmdill:
Inzulator;
Refdes Top:
Refdes Bottom:
FCB Border:

art01 | otl top., .cmp, top layver! soldcom comp
art02,.ghl kottom.,=ld, bat fayver? zold

art, .in

pg et poseeer g and graunc

g e posver g and ground

ded01 et oot drill, drl, tap

o002, .od, .gg drill. drl, tap

od, .gd, .qg,drill., .drl, tap

==t | .gto =ik slk 55t ts

=zt bzilk, gho zsh sk, bs

sl cmask, ot tmaszk, imk, smt mask! maskoom, i
zim,.ghs bmask, bmk, smb, mask2 masksold, br
sp1 | otp,.opt, tm paste

zp02, gbp,.gph, bm paste

RTE MILL

M=

tref

href

BOR, gko baorder ot

ik

Cancel
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6.10.6 Synchronize Layers...

Merge all Job Layers into a common setoflayers.

=EINote: When merging different jobs together, chances are that each of those jobs used a different

name to describe the same layer types (ie. "top02.pho”, "topside.gbr, "artOl.ger"). Synchronize
Layers combines those layers with same types into one layer, that can then be easily exported.

Command Sequence
1. Select menu: Setup | Synchronize Layers...

2. Define all Layer Types for the child Job, and click button 'Next'.

Note: Synchronize Layers requires that you define the layer the layer types for all jobs. If you are
unsure, choose layer type "Graphic" to be ignored..

3. Repeat Step#2 for each child job.

Note: Once you hawe defined all layer types for child jobs, Synchronize Layers will begin to merge
the layers, into one common set of layers.

6.10.7 Aperture Rules Editor

Create custom "rules"” to load-in any aperture list file.

Settings | Line Format

Aperture Rule: PADS3

File Extension: | Ist
Move To: | Position Width
Skip Additional Lines: | 1

Stop At
Units: | Mils
Scale: | 1.0

. .T.I:I I.eratet.l .W:.a rmings: 10

Clear Save oK Cancel

Aperture Rule:
This drop down contains all available aperture rules. Each aperture rule is stored as a file (*.rul) in the
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Fab3000 sub-folder "aptrules".

File Extension:
Aperture files generated from a CAD system usually have a defined file extension. This helps Fab3000
determine which Aperture rule to use during gerber import.

Move To:

Aperture files generally have non-essential text at the beginning (such as part number, time created,
etc.). This lets Fab3000 ignore all text lines until the defined "Mowve To" text is found. If left empty,
Fab3000 will start reading apertures at the first line.

Skip Additional Lines:
This allows Fab3000 to additionally skip lines after Move To.

Stop At:
Tells Fab3000 to stop reading aperture lines once this text has been detected.

Units:
Units for aperture sizes. Choose from: Inch, Mil, or Millimeter.

Scale:
Scale value used for aperture sizes. 1 is default.

Tolerated Warnings:
Determines how many warnings (per Aperture Rule File) Fab3000 will allow before choosing to use
another aperture rules files.

Line Parameters:

[S] = Skip

[D] = Dcode
[X] = X-Size
[Y] = Y-Size

[R] = Rotation

[T] = Thermal Tie Width
[]=1D

[O] = OD

[A] = Aperture

[M] = Misc
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Line Example #1:
RECTANGLE 100.5 20 Flash D100

"RECTANGLE" [X] [Y] [S] D[D]

Line Example #2:
D35 Thermal 80 Yes 55

D[D] "Thermal" [O] [S] [I]

[ElNote: Fab3000 includes over 24 default Aperture Rules. Reviewing these default Aperture Rules is a
great way to determine how parameters are used to create a successful Aperture Rules File.

6.10.8 Blind and Buried Via Setup...

Assign blind and buried layer group sets.
—m—

6.10.9 Set Grid

Assign Grid settings.
—

6.10.10 Set Origin...

Change the location of the origin.
—_—

6.10.11 Set Background Images

Assignimages to be drawn over existing workspace data.
—m—

6.10.12 Customize

Customize User Commands
—
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Customize... =Rl X

Command

Command Mame: Short Mame: Hot Keys: Description: b

3D Viewer 3dv Quickly preview all loaded jobi(s)/panel(s) withir

About abt About

Activate activate Activate software.

Add Circle ir Add a Circle or Arc by defining its center point ¢

Add Crop Marks cmark Add Cut Lines around each inserted jobs,

Add CustomApt Line dine Adds a trace to the custom aperture,

Add CustomApt Polygon cpoly Adds a Palygon to the custom aperture.

Add CustomApt Rect rect Adds a Rectangle to the custom aperture,

Add CustomApt Round ornd Adds a round shape to the custom aperture.

Add Cut Lines cut! Add Cut Lines around each inserted jobs.

Add Donut don Add a Donut by defining its OD, ID, and center

Add Drill Circle (Ga4) dc34 Adds a drilled circle to the active design.

Add Drill Hit dhit Adds a drill hit to the active design.

Add Drill Slot {G&5) ds85 Adds a drilled slot to the active design.

Add Drill Text Haorizontal (M37) dta7 Adds driled text to the active design.

Add Drill Text Vertical (M38) dtag Adds drilled text to the active design. -

4 4
oK Cancel i

6.10.12.1 Shortcut Keys

Shortcut keys available while in the editor. To View Shortcut Keys, start FAB 3000 and go to menu:

Setup | Customize..., and press tab "Commands".
—m—

6.10.13 Options
6.10.13.1 General

The following are the general settings and preferences.
[
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_ ! Settings...

General l Gl l Rendering l Unit= l Film Bo
General Options:

et Result:

Wieb-brovwyzer Executakle: | Microsoft Internet Explorer

Place 'Design Mavigator' on the Left Side: |[]

Restore Defaults Apply Ok Cancel

Web-Browser Executable:
Use this browserto display any HTML or XML files.

Place Design Navigator on the Left Side:
Depending on your preference, the Design Navigator window can be setto either the left orright. After

making the change, you will need to restart the program.

6.10.13.2 GUI

The following are the editor settings and preferences.
[
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-

_ ! Settings...

: l Rendering | Unts | FimBox
GUI Options:

ftem: Result:
Ohject =nap: | Grid
t-Button Click for Zoom All: | ]
“iey Crigin:
Yiewy Instances: | Show
Yigw Terminals:
Yigwne Gric:
Dizplay Grid (Unit=): (1.0
Mouze Grid (Units): | 0.5
PickBox Size (Pixels): |4

General

Restore Defaults Apply Ok Cancel

Object Snap:

None - Turns off all snap modes. With snap modes off, you define points by simply clicking.

Grid - Snaps cursor to the nearestgrid point.

Object- Snaps to the nearestvertexon a Object. A vertex can be an endpointofa line or line segment,
corner ofa polygon, orendpointofan arc or curve.

M-Button Click for Zoom All:
Ifyou would like to simply click the middle mouse button to zoom all, then check this option.

View Origin:
View origin symbol.

View Instances:

Show - Display all child Objects within the instance.

Outline - Display only the bounding box of the instance. Used primarily for reference and increasing
redraw speed on complex designs.

View Terminals:
If checked, display terminal name as textin lower leftcorner ofa Object. ltonly applies for Objects that
have a terminal associated with it.

View Grid:
If checked, the grid will be display.
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Display Grid (User Units):
The visible grid. Grid spacing of points in X/Y direction. The units are defined as user units - this means
thata value of 1 could equal 1 micron or 1inch, itonly depends on what current units you are using.

Mouse Grid (User Units):

Grid spacing of points in X/Y direction, which the cursor will snap to when Snap to Grid is active. The
units are defined as user units - this means thata value of 1 could equal 1 micron or 1inch, itonly
depends on what current units you are using.

PixBox Size (Pixels):
The invisible selection box used to determine if your cursor is directly over a Object.

6.10.13.3 Rendering

The following are the editor rendering settings and preferences.
[

__! Settings...

General | GUI ] Units | Eim Box

Rendering Options:

ftem: Result:
Fill Macle: | Solid
Background Color: | White
Calor Owverlay: | Translucent
iewy Composite:
Level of Detail(Pixels): |1
Fuzz Factor(Pixels):. | 3
Dizplay Hierarchy Level | All
Arc Resolution (Degrees: | 3

Restore Defaults Apply Ok Cancel

Fill Mode:
Controls the filling of all Objects: Outline(No fill), Hatch, or Solid.
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Background Color:
Depending on your preference the background color can be either White or Black.

Color Overlay:
Opaque -Objectcolors are drawn solid.
Translucent- Objectcolors are drawn with a "see through" appearance.

View Composite:

If checked, displays composite layers in their true visual appearance. If uncheck composites are just
drawn as normal layers.

LOD (Pixels):
Any Objects bounding box thatis smaller (in pixels) than this value can be omitted from rendering.

Fuzz Factor (Pixels):
Controls the size for geometries that are still to small to be completely rendered, butlarge enough to be
visible on the screen. These objects will be drawn with low resolution to improve overall redraw time.

Display Hierarchy Level:
Controls the nested instance depth visible on the screen.

Arc Resolution:
Controls the overall resolution factor for vectorized arcs.

6.10.13.4 Film Box

The following are the settings for Film Box display.
—
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_ ! Settings...
General l Gl l Rendering l Unit=
Film Box Options:
ftem: Result:
Units: |inch
¥ {000
% | 0.00
Wyicth: | 16.00
Height: | 20.00
Restore Defaults Apply Ok Cancel

Controls the dimensioned used when display the film box.
6.10.13.5 Synchronize Setup
Setup Synchronize Layers.
—_—
6.10.13.6 Restore Defaults
Restores all Settings to original defaults. This can be a useful feature to reset, in case you have

somehow assigned unwanted settings.
—_—

6.11 Applications
6.11.1 New

Create a new Application File.
—_—
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6.11.2 Open

Openan applicationfile.
—_—

6.11.3 Run

Run an application File
P

6.11.4 Add App to Menu

Customize Menu with your Apps.
—_—

6.12 Window
6.12.1 Workspace Browser...

Quickly preview all loaded job(s)/panel(s) within workspace, without having to open each one into the

editor.
—_—

6.12.2 Custom Aperture Browser...
Quickly preview all loaded custom apertures within workspace, without having to open each one into

the editor.
o—

6.12.3 Close All Pages

Closes all opened pages in the editor.
—

6.13 Help Menu
6.13.1 Help Topics

This help documentation.
o—

6.13.2 FAB 3000 - User Support Center

Enter topic text here.

6.13.3 FAB 3000 - Online Tutorials and Demos

Enter topic text here.
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6.13.4 CAM Features Comparison
Enter topic text here.

6.13.5 Become a Numerical Reseller or Partner
Enter topic text here.

6.13.6 Visit Numerical Innovations.com
Enter topic text here.

6.13.7 Compile TrueType Fonts

Define all fontdefinitions used in Fab3000.
[

If you require a font style that is not part of the distribution, you may create and compile your own font
files that can be used anywhere in the editor. You may create a compiled font file are based off of any
TrueType font currently loaded on your system.

To create a compiled font file, please perform the following:

) Build New Font Definition(*.fnt)... |- ||0O/E5

Select Font Mame: | Franklin Gothic Medium
Bald: | []
ttalic:

Guality (250-900%: 1310

Ok Cancel

Select Font Name:
Choose the TrueType font that you want to create and compile.

Bold:
Determine if this font definition will have "Bold" characteristics.

Italic:
Determine if this font definition will have "ltalic" characteristics.

Quality (250-900):
Determine the spline quality used to outline the TrueType fonts. A lower number will product rough
edges, however the files will be more compact.
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6.13.8 Compile AutoCAD SHX Fonts
Converts an AutoCAD SHXfile to a binary Fab3000 fontfile (*.fnt).

—
6.13.9 Enter License Key
6.13.9.1 Activate

Activate your Activation Code for License Types: Standard, User, and Enterprise. (Windows Only)
—_—

6.13.9.2 De-Activate

De-Activate your Activation Code for Standard License Type (Windows Only). Used so you may transfer

your existing activation code to another computer.
—_—

6.13.9.3 FLEXnet Key...

FAB 3000 uses FLEXnet Publisher (formerly FLEXIm) for license management. FAB will accept either a
valid License Key or License File (*.lic). Without a Valid License Key or File (*.lic), FAB will start in

unregistered mode. A Node Locked License is also referred to as a Single User License.
—_—
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2L

/F

-

This is
your
systems
unique
Host ID
(i.e.
Ethernet
Address).

Paste

B ' Enter FLEXnet License Key.. = | E
If you have a FLEXnet license key please enter it below, and press button 'Activate’.
Mote: If you do not have a license key yet, press button ‘How do I Get a License Key?
for more assistance.
ﬁ Buy MNow a How do I Get a License Key...
ProductMame: FAB 3000 V6 [Unregistered]
HostID: ~844bf5227281a0b3cc451dal 080027003365"
License Key: <]
Mote: Please
paste your
license key
into the
ajacent field.
al
Get PERMAMENT Key... Reguest TRIAL Key...
Cancel % Activate

your
license
key into
this field.

Use
Ctrl+V or
Rt.Click
menu
Paste

Installing a FAB 3000 License Key:

A. Start FAB 3000.

B. Go to FAB 3000 menu: Help | Enter License Key | Enter Flexnet Key...[13)
C. Paste your license key into the license window, and press button "Activate"

Note: If your license key is valid, you will receive a success message (see below).

License Key is Valid

-
\11) License Key is valid and has been stored.

Note: If your license key is invalid, you will receive this message (see below). We recommend that if
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you are having problems to press 'Yes; to review the error log. If you feel this is an error, please send a
screen capture of the error log to sales@numericalinnovations.com and we'll be happy to resolve the
license key issue.

License Error!

\?n)

The License Key entered does not appear to be valid.

Would vou like to view the license error log?

Installing a FAB 3000 License File (*.lic):
Place your valid license file (*.lic) into the FAB 3000 license folder:

Windows
ex. C:\Numerical Innovations\FAB3000V6

Linux

ex. /opt/Numerical/FAB3000

Note: FAB 3000 will automatically check the FAB 3000 Installation first for a valid license file.

Buy Now:
Takes you to the Numerical Innovations Online Store to purchase EasyGerb and get your permanent
license key.

Get PERMANENT Key:

Press button to be taken to the ACE License Request Form.

Request TRIAL Key:
Press button to be taken to the ACE Trial Request Form.

Host ID:

Displays the Host ID for your specific machine.

6.13.10 Check for Update

Check the Numerical Innovations website for the latest update.
—m
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6.13.11 About

Displays About Dialog containing version number, copyrights, and trademarks.
o—
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Import Matrix File

The FAB 3000 Import Matrix File permits external tools (like PCB Design software) to predefine layers
and jobs for intelligent loading into FAB 3000 for instant Gerber Viewing & Verification. This prevents the
monotonous steps of loading Gerber & Drill files, assigning layer colors, assigning layer types, defining
layer stack ups, defining blind/buried drill layers (if required), etc.; allowing pcb designers to easily use
Gerber/CAM software for its primary purpose... to quickly verify their gerbers & drills are correct and
ready for manufacturing.

The FAB 3000 Import Matrix file also supports PANEL arrays which allow the merging of several PCB
jobs together so they can be manufactured simultaneously - saving $$$ on fabrication costs. In addition,
FAB 3000 will automatically performs all necessary object transformations, dcode & drill tool
transcoding.

Note: Simply call FAB 3000 and pass the matrix file as the first argument.
Note: All FAB 3000 Import Matrix Files must end with *.fm6.

-—

RULE #1: LAYER arrays are Always defined first.
RULE #2: JOB arrays are defined after LAYER arrays
RULE #3: PANEL arrays are defined Last

LAYER {
TYPE=MASK_TOP
NAME=smt
START_DRILL=
END_DRILL=
DRAW_COLOR=223,100,100
FLASH_COLOR=223,100,100

}

LAYER {
TYPE=TOP
NAME=layer_1
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,0
FLASH_COLOR=100,223,0

JOB {
NAME=test-odb++-gerber
LAYER=layer_1,C:temp\examples\274X\Art0121.pho
LAYER=layer_2,Ctemp\examples\274X\Art02.pho
LAYER=layer_4,Ctemp\examples\274X\Pgp2529.pho
LAYER=layer_3,C:temp\examples\274X\gnd2530.pho
LAYER=sst,C:temp\examples\274X\Sst0126.pho
LAYER=spt,C:temp\examples\274X\Sp0128.pho
LAYER=smb,C\temp\examples\274X\Sm0227.pho
LAYER=smt,C:\temp\examples\274X\Sm0128.pho
LAYER=d_1_2,C:temp\examples\274X\Drill.drl

©2006-2013 Numerical Innovations, a Division of Caneberra Technologies Inc.



Import Matrix File 219

}

JOB{

NAME=board1

LAYER=smb,C:\temp\examples\Board1\Bottom Mask.gbr
LAYER=layer_4,Ctemp\examples\Board1\Bottom.gbr
LAYER=smt,C:\temp\examples\Board1\Top Mask.gbr
LAYER=layer_1,C:temp\examples\Board1\Top.gbr
LAYER=sst,C:temp\examples\Board1\Top Silk.gbr
LAYER=d_1 2,Ctemp\examples\Board1\drill.drl

PANEL {

NAME=mypanel

UNITS=INCH
WIDTH=18
HEIGHT=18.5

STEPREPEAT=board1,17.0,4,3.8,3.4,2,5,90,No
STEPREPEAT=test-odb++-gerber,17.85,11.5,7,6,1,3,90,No

Fieldsin the LAYER array

TYPE Describes the purpose of the layer and must be one of these defined_Layer Types
PR

NAME The name of the layer. This will be directly referenced in the JOB array.

START_DRILL These fields are only used for drill layers. They specify the span of the drill, in case

END_DRILL it is a blind or buried via layers. Each field must be a valid layer name. When the
fields are empty, the drill is assumed to be thru hole (i.e START_DRILL is assumed
to be the first board layer and END_DRILL is assumed to be the last board layer).

DRAW_COLOR  (The RGB representation of the draw color for display of the layer. Note: RGB values
are separated by commas.

FLASH_COLOR [ The RGB representation of the flash color for display of the layer. Note: RGB values
are separated by commas.

Fieldsin the JOB array

NAME

The name of the job. This will be directly referenced in the PANEL array.

LAYER

This field contains the layer name and Gerber file location, separated by a comma.
Note: The Gerber file location must be an actual location on your system and not
localized path (i.e .../gerbers/top.gbr)

Note: For DRILL and ROUT layer types, the file location must point to a NC file (not
Gerber). The NC file must contain tool number, sizes in the header. If not, we
recommend that you define a NCTOOLS arrayPs® in the FAB 3000 Import Matrix
before the JOB array.

Fieldsin the PANEL array
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NAME The name of the panel. This will be the name FAB 3000 uses when it creates the
panel.

UNITS Units to use for this panel array. Must be either: INCH or MM

WIDTH Panel Width. Note: The value is defined in the panel units.

HEIGHT Panel Height. Note: The value is defined in the panel units.

STEPREPEAT This field contains the Job Name, Xand Y Origin, Xand Y Spacing, Xand Y Count,
Job Angle (must be 0, 90, 180, 270), and Mirror (must be either: YES or NO) all
separated by a commas.

Note: Origin and Spacing values are defined in the panel units.
Note: If you only require a 1 up (no array) assign Xand Y Spacing to 0; Xand Y
Count to 1.

Note: Jobs must be referenced before Panel

Fieldsin the NCTOOLS array

UNITS Units to use for this nctools array. Must be either: INCH or MM

INTEGER Integer digits for drill or rout file between (0-6).

DECIMAL Decimal digits for drill or rout file between (0-6).

TYPE Drill or rout file type.

ABSOLUTE -- Use Absolute coordinates during NC Import
INCREMENTAL -- Use Incremental coordinates during NC Import

SUPPRESSION Drill or rout file zero suppression.

LEADING -- Suppress Leading Zeros during NC Import
TRAILING -- Suppress Trailing Zeros during NC Import
NONE -- No Zero Suppression during NC Import

TOOL This field contains the Tool # (between 1 to 1000), Diameter (in Tool Units), and
Plated (either: YES or NO); all separated by a commas.

Note: NCTOOLS array is optional. It is only intended for NC files that don't include tool definitions in the

header. Must be called before Job
# - Comment Line (Ignored by FAB 3000). Any line that begins with the pound character (#) will
be ignored by FAB 3000.

7.1 Example Matrix File #1

This sample FAB 3000 Matrix file defines several layers, and creates a single job.

Note: All FAB 3000 Import Matrix Files must end with *.fm6.

—

# SAMPLE FAB3000 - MATRIX FILE

LAYER {

TYPE=SILK_TOP

NAME=sst

START_DRILL=
END_DRILL=

DRAW_COLOR=255,0,0
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FLASH_COLOR=255,0,0
}

LAYER {
TYPE=PASTE_TOP
NAME=spt
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,223
FLASH_COLOR=100,223,223

LAYER {
TYPE=MASK_TOP
NAME=smt
START_DRILL=
END_DRILL=
DRAW_COLOR=223,100,100
FLASH_COLOR=223,100,100

LAYER {
TYPE=TOP
NAME=layer_1
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,0
FLASH_COLOR=100,223,0
}

LAYER {
TYPE=neg_plane
NAME=layer_2
START_DRILL=
END_DRILL=
DRAW_COLOR=50,100,50
FLASH_COLOR=50,100,50

}

LAYER {
TYPE=neg_plane
NAME=layer_3
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,200
FLASH_COLOR=100,223,200

}

LAYER {
TYPE=BOTTOM

221
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NAME=layer_4
START_DRILL=

END_DRILL=
DRAW_COLOR=223,100,223
FLASH_COLOR=223,100,223

LAYER {

TYPE=MASK_BOTTOM
NAME=smb

START DRILL=

END_DRILL=
DRAW_COLOR=173,173,173
FLASH COLOR=173,173,173

LAYER {

TYPE=PASTE_BOTTOM
NAME=spb
START_DRILL=
END_DRILL=
DRAW_COLOR=192,32,32
FLASH_COLOR=192,32,32

LAYER {

TYPE=SILK_BOTTOM
NAME=ssb

START DRILL=

END_DRILL=
DRAW_COLOR=100,192,128
FLASH COLOR=100,192,128

LAYER {

TYPE=DRILL

NAME=d_1 2

START DRILL=
END_DRILL=
DRAW_COLOR=192,192,100
FLASH_COLOR=192,192,100

LAYER {

TYPE=ROUT
NAME=rout
START_DRILL=
END_DRILL=
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DRAW_COLOR=30,128,96
FLASH_COLOR=30,128,96
}

LAYER {
TYPE=GRAPHIC
NAME=assemt
START_DRILL=
END_DRILL=
DRAW_COLOR=32,96,100
FLASH_COLOR=32,96,100

LAYER {
TYPE=GRAPHIC
NAME=assemb
START DRILL=
END_DRILL=
DRAW_COLOR=32,100,96
FLASH COLOR=32,100,96

LAYER {
TYPE=GRAPHIC
NAME=ddt
START DRILL=
END_DRILL=
DRAW_COLOR=128,96,32
FLASH_COLOR=128,96,32

LAYER {
TYPE=GRAPHIC
NAME=c-nummer
START_DRILL=
END_DRILL=
DRAW_COLOR=64,128,64
FLASH_COLOR=64,128,64

LAYER {
TYPE=GRAPHIC
NAME=peel_off
START_DRILL=
END_DRILL=
DRAW_COLOR=32,192,192
FLASH_COLOR=32,192,192
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7.2

JOB {
NAME=test-odb++-gerber

LAYER=layer_1,C:\temp\examples\274X\Art0121.pho
LAYER=layer_2,C:\temp\examples\274X\Art02.pho
LAYER=layer_4,C:\temp\examples\274X\Pgp2529.pho
LAYER=layer_3,C:\temp\examples\274X\gnd2530.pho
LAYER=sst,C:\temp\examples\274X\Sst0126.pho
LAYER=spt,C:\temp\examples\274X\Sp0128.pho
LAYER=smb,C:\temp\examples\274X\Sm0227.pho
LAYER=smt,C:\temp\examples\274X\Sm0128.pho
LAYER=d_1 2,C:\temp\examples\274X\Drill.drl

Example Matrix File #2

This sample matrix file defines seweral layers, loads 3 separate jobs, and creates a panel.

Note: All FAB 3000 Import Matrix Files must end with *.fm6.

-—

# SAMPLE FAB3000 - MATRIX FILE

LAYER {
TYPE=SILK_TOP
NAME=sst
START_DRILL=
END_DRILL=
DRAW_COLOR=255,0,0
FLASH_COLOR=255,0,0

LAYER {
TYPE=PASTE_TOP
NAME=spt
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,223
FLASH_COLOR=100,223,223

LAYER {
TYPE=MASK_TOP
NAME=smt
START_DRILL=
END_DRILL=
DRAW_COLOR=223,100,100
FLASH_COLOR=223,100,100
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LAYER {

}

TYPE=TOP

NAME=layer_1
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,0
FLASH_COLOR=100,223,0

LAYER {

}

TYPE=neg_plane
NAME=layer_2
START_DRILL=
END_DRILL=
DRAW_COLOR=50,100,50
FLASH_COLOR=50,100,50

LAYER {

}

TYPE=neg_plane
NAME=layer_3
START_DRILL=

END_DRILL=
DRAW_COLOR=100,223,200
FLASH_COLOR=100,223,200

LAYER {

TYPE=BOTTOM
NAME=layer_4
START_DRILL=

END_DRILL=
DRAW_COLOR=223,100,223
FLASH_COLOR=223,100,223

LAYER {

TYPE=MASK_BOTTOM
NAME=smb

START DRILL=

END_DRILL=
DRAW_COLOR=173,173,173
FLASH COLOR=173,173,173

LAYER {

TYPE=PASTE_BOTTOM
NAME=spb
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START_DRILL=
END_DRILL=
DRAW_COLOR=192,32,32
FLASH_COLOR=192,32,32

LAYER {
TYPE=SILK_BOTTOM
NAME=ssb
START DRILL=
END_DRILL=
DRAW_COLOR=100,192,128
FLASH COLOR=100,192,128

LAYER {
TYPE=DRILL
NAME=d_1 2
START DRILL=
END_DRILL=
DRAW_COLOR=192,192,100
FLASH_COLOR=192,192,100

LAYER {
TYPE=ROUT
NAME=rout
START_DRILL=
END_DRILL=
DRAW_COLOR=30,128,96
FLASH_COLOR=30,128,96

LAYER {
TYPE=GRAPHIC
NAME=assemt
START_DRILL=
END_DRILL=
DRAW_COLOR=32,96,100
FLASH_COLOR=32,96,100

LAYER {
TYPE=GRAPHIC
NAME=assemb
START DRILL=
END_DRILL=
DRAW_COLOR=32,100,96
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FLASH_COLOR=32,100,96
}

LAYER {
TYPE=GRAPHIC
NAME=ddt
START DRILL=
END_DRILL=
DRAW_COLOR=128,96,32
FLASH_COLOR=128,96,32

LAYER {
TYPE=GRAPHIC
NAME=c-nummer
START_DRILL=
END_DRILL=
DRAW_COLOR=64,128,64
FLASH_COLOR=64,128,64

LAYER {
TYPE=GRAPHIC
NAME=peel_off
START_DRILL=
END_DRILL=
DRAW_COLOR=32,192,192
FLASH_COLOR=32,192,192

}

HHHHHH T T

#Job - 1

JOB {
NAME=test-odb++-gerber
LAYER=layer_1,C:\temp\examples\274X\Art0121.pho
LAYER=layer_2,C:\temp\examples\274X\Art02.pho
LAYER=layer_4,C:\temp\examples\274X\Pgp2529.pho
LAYER=layer_3,C:\temp\examples\274X\gnd2530.pho
LAYER=sst,C:\temp\examples\274X\Sst0126.pho
LAYER=spt,C:\temp\examples\274X\Sp0128.pho
LAYER=smb,C:\temp\examples\274X\Sm0227.pho
LAYER=smt,C:\temp\examples\274X\Sm0128.pho
LAYER=d_1 2,C:\temp\examples\274X\Drill.drl

}

#Job - 2

JOB {
NAME=boardl
LAYER=smb,C:\temp\examples\Board1\Bottom Mask.gbr
LAYER=layer_4,C:\temp\examples\Board1\Bottom.gbr
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7.3

LAYER=smt,C:\temp\examples\Board1\Top Mask.gbr
LAYER=layer_1,C:\temp\examples\Board1\Top.gbr
LAYER=sst,C:\temp\examples\Board1\Top Silk.gbr
LAYER=d_1 2,C:\temp\examples\Board1\drill.drl

}

#Job - 3

JOB {
NAME=board4
LAYER=smb,C:\temp\examples\Board4\Bottom Mask.gbr
LAYER=layer_4,C:\temp\examples\Board4\Bottom.gbr
LAYER=smt,C:\temp\examples\Board4\Top Mask.gbr
LAYER=layer_1,C:\temp\examples\Board4\Top.gbr
LAYER=sst,C:\temp\examples\Board4\Top Silk.gbr
LAYER=d_1 2,C:\temp\examples\Board4\drill.drl

}

HHHHH T T T
#Panel - 1
PANEL {
NAME=mypanel
UNITS=INCH
WIDTH=18
HEIGHT=18.5
STEPREPEAT=board4,17.5,0,0,2.5,1,7,90,No
STEPREPEAT=board1,17.0,4,3.8,3.4,2,5,90,No
STEPREPEAT=test-odb++-gerber,17.85,11.5,7,6,1,3,90,No

}
Example Matrix File #3

This sample matrix file defines seweral layers, loads 3 separate jobs, and creates a panel. This Import
Matrix also makes use of the NCTOOLS array which define tool sizes (since the drill files don't contain

tool information inside the file header) before each JOB array.

Note: All FAB 3000 Import Matrix Files must end with *.fm6.

-—

# SAMPLE FAB3000 - MATRIX FILE

LAYER {
TYPE=SILK_TOP
NAME=sst
START_DRILL=
END_DRILL=
DRAW_COLOR=255,0,0
FLASH_COLOR=255,0,0

LAYER {
TYPE=PASTE_TOP
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NAME=spt

START_DRILL=

END_DRILL=
DRAW_COLOR=100,223,223
FLASH_COLOR=100,223,223

LAYER {
TYPE=MASK_TOP
NAME=smt
START_DRILL=
END_DRILL=
DRAW_COLOR=223,100,100
FLASH_COLOR=223,100,100

LAYER {
TYPE=TOP
NAME=layer_1
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,0
FLASH_COLOR=100,223,0
}

LAYER {
TYPE=neg_plane
NAME=layer_2
START_DRILL=
END_DRILL=
DRAW_COLOR=50,100,50
FLASH_COLOR=50,100,50

}

LAYER {
TYPE=neg_plane
NAME=layer_3
START_DRILL=
END_DRILL=
DRAW_COLOR=100,223,200
FLASH_COLOR=100,223,200
}

LAYER {
TYPE=BOTTOM
NAME=layer_4
START_DRILL=
END_DRILL=
DRAW_COLOR=223,100,223
FLASH_COLOR=223,100,223
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LAYER {
TYPE=MASK_BOTTOM
NAME=smb
START DRILL=
END_DRILL=
DRAW_COLOR=173,173,173
FLASH COLOR=173,173,173

LAYER {
TYPE=PASTE_BOTTOM
NAME=spb
START_DRILL=
END_DRILL=
DRAW_COLOR=192,32,32
FLASH_COLOR=192,32,32

LAYER {
TYPE=SILK_BOTTOM
NAME=ssb
START DRILL=
END_DRILL=
DRAW_COLOR=100,192,128
FLASH COLOR=100,192,128

LAYER {
TYPE=DRILL
NAME=d_1 2
START DRILL=
END_DRILL=
DRAW_COLOR=192,192,100
FLASH_COLOR=192,192,100

LAYER {
TYPE=ROUT
NAME=rout
START_DRILL=
END_DRILL=
DRAW_COLOR=30,128,96
FLASH_COLOR=30,128,96

LAYER {
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TYPE=GRAPHIC
NAME=assemt
START_DRILL=
END_DRILL=
DRAW_COLOR=32,96,100
FLASH_COLOR=32,96,100

LAYER {
TYPE=GRAPHIC
NAME=assemb
START DRILL=
END_DRILL=
DRAW_COLOR=32,100,96
FLASH _COLOR=32,100,96

LAYER {
TYPE=GRAPHIC
NAME=ddt
START DRILL=
END_DRILL=
DRAW_COLOR=128,96,32
FLASH_COLOR=128,96,32

LAYER {
TYPE=GRAPHIC
NAME=c-nummer
START_DRILL=
END_DRILL=
DRAW_COLOR=64,128,64
FLASH_COLOR=64,128,64

LAYER {
TYPE=GRAPHIC
NAME=peel_off
START_DRILL=
END_DRILL=
DRAW_COLOR=32,192,192
FLASH_COLOR=32,192,192

}

T T T
NCTOOLS {

UNITS=INCH

INTEGER=2

DECIMAL=4
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TYPE=ABSOLUTE
SUPPRESSION=TRAILING
TOOL=1,0.02,YES
TOOL=2,0.04,YES
TOOL=4,0.055,YES
TOOL=5,0.07,YES
TOOL=10,0.105,NO

}

JOB {
NAME=test-odb++-gerber
LAYER=layer_1,C:\temp\examples\274X\Art0121.pho
LAYER=layer_2,C:\temp\examples\274X\Art02.pho
LAYER=layer_4,C:\temp\examples\274X\Pgp2529.pho
LAYER=layer_3,C:\temp\examples\274X\gnd2530.pho
LAYER=sst,C:\temp\examples\274X\Sst0126.pho
LAYER=spt,C:\temp\examples\274X\Sp0128.pho
LAYER=smb,C:\temp\examples\274X\Sm0227.pho
LAYER=smt,C:\temp\examples\274X\Sm0128.pho
LAYER=d_1 2,C:\temp\examples\274X\Drill.drl

}

HHHHHH T

NCTOOLS {
UNITS=INCH
INTEGER=2
DECIMAL=4
TYPE=ABSOLUTE
SUPPRESSION=TRAILING
TOOL=2,0.042,YES
TOOL=3,0.044,YES
TOOL=5,0.045,YES
TOOL=6,0.074,YES
TOOL=10,0.105,NO

}

JOB {
NAME=boardl
LAYER=smb,C:\temp\examples\Board1\Bottom Mask.gbr
LAYER=layer_4,C:\temp\examples\Board1\Bottom.gbr
LAYER=smt,C:\temp\examples\Board1\Top Mask.gbr
LAYER=layer_1,C:\temp\examples\Board1\Top.gbr
LAYER=sst,C:\temp\examples\Board1\Top Silk.gbr
LAYER=d_1 2,C:\temp\examples\Board1\drill.drl

}

HHHHHH T

# If the drill file does not contain tool information in the header
# the tool sizes from the previous NCTOOLS array will be used
# for this job also.

JOB {
NAME=board4
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LAYER=smb,C:\temp\examples\Board4\Bottom Mask.gbr
LAYER=layer_4,C:\temp\examples\Board4\Bottom.gbr
LAYER=smt,C:\temp\examples\Board4\Top Mask.gbr
LAYER=layer_1,C:\temp\examples\Board4\Top.gbr
LAYER=sst,C:\temp\examples\Board4\Top Silk.gbr
LAYER=d_1 2,C:\temp\examples\Board4\drill.drl

HHHHH T T T
#Panel - 1
PANEL {
NAME=mypanel
UNITS=INCH
WIDTH=18
HEIGHT=18.5
STEPREPEAT=board4,17.5,0,0,2.5,1,7,90,No
STEPREPEAT=board1,17.0,4,3.8,3.4,2,5,90,No
STEPREPEAT=test-odb++-gerber,17.85,11.5,7,6,1,3,90,No

7.4 C++ Source Example for calling Matrix File

233

This sample shows how to call FAB 3000 and then add the matrix file as the first argument. We're
assuming the external tool has already created a successful matrix file called "matrix.fm6" located in

the C:\Temp folder.

Note: Simply call FAB 3000 and pass the matrix file as the first argument.
Note: All FAB 3000 Import Matrix Files must end with *.fm6.

—

Note: This sample below is using MFC in Visual C++ 2005.

Note: This sample assumes that you installed FAB 3000 to "C:\Program File\Numerical

Innovations\Fab3000"

/] Start

STARTUPI NFO si ;

PROCESS | NFORMATI ON pi ;

Get Startupl nfo(&si);
SetCurrentDirectory( "C \\Tenp" );

CString CamPath = "C:\\Program Fil es\\ Nuneri cal
\'\ Fab3000. exe";

CanmPath += " \"C:\\Temp\\matrix. fme\"";

if( !CreateProcess( NULL, (LPCTSTR) CanPat h, NULL, NULL, FALSE, O, NULL,

NULL, &si , &pi))

{
printf( "Unable to Start FAB 3000" );

}

I nnovat i ons\\ Fab3000
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7.5 Layer Types
Here are a listing of the available layer types which can be used in the LAYER array, TYPE field.
—
TOP Top Side Metal
BOTTOM Bottom Side Metal
INTERNAL Internal Metal (Positive Polarity)
NEG PLANE Plane (Negative Polarity -- Usually contains Thermal Dcodes)
POS_PLANE Plane (Positive)
DRILL NC Dirill (Should hawe tools sizes & format embedded inside file)
SILK_TOP Top Side Silkscreen
SILK_BOTTOM Bottom Side Silkscreen
MASK_TOP Top Side SolderMask
MASK_BOTTOM | Bottom Side SolderMask
PASTE_TOP Top Side Paste
PASTE BOTTOM |Bottom Side Paste
ROUT NC Rout (Should hawe tools sizes & format embedded inside file)
INSULATOR Insulator Layer
COMPONENTS_T |[Top side Components (Must be CSV Format Centroid & it will be renamed to
OoP "comp_+_top"
COMPONENTS_B |[Bottom side Components (Must be CSV Format Centroid & it will be renamed to
OTTOM "comp_+_bot"
TEMPORARY Temporary Layer (Used when the gerber type is unknown)
FAB_DRAWING  |Fab Drawing (Used for reference only)
BORDER PCB Boarder Layer
SCORE Score Layer used for Panel Snap-Outs
GRAPHIC Default Layer (Used when the gerber type is unknown)

7.6 NCTOOLS array

NCTOOLS array is optional. It is only intended for NC files that don't include tool definitions in the

header.
e

Must be called before Job

Fieldsin the NCTOOLS array

UNITS Units to use for this nctools array. Must be either. INCH or MM
INTEGER Integer digits for drill or rout file between (0-6).

DECIMAL Decimal digits for drill or rout file between (0-6).

TYPE Drill or rout file type.

ABSOLUTE
INCREMENTAL

-- Use Absolute coordinates during NC Import
-- Use Incremental coordinates during NC Import
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SUPPRESSION Drill or rout file zero suppression.

LEADING -- Suppress Leading Zeros during NC Import
TRAILING -- Suppress Trailing Zeros during NC Import
NONE -- No Zero Suppression during NC Import

TOOL This field contains the Tool # (between 1 to 1000), Diameter (in Tool Units), and

Plated (either: YES or NO); all separated by a commas.

Note: NCTOOLS array is optional. It is only intended for NC files that don't include tool definitions in the
header. Must be called before Job

NCTOOLS {
UNITS=INCH
INTEGER=2
DECIMAL=4
TYPE=ABSOLUTE
SUPPRESSION=TRAILING
TOOL=1,0.02,YES
TOOL=2,0.04,YES
TOOL=4,0.055,YES
TOOL=5,0.07,YES
TOOL=10,0.105,YES

}

JOB {
NAME=board1
LAYER=smb,C:\temp\examples\Board1\Bottom Mask.gbr
LAYER=layer_4,C:\temp\examples\Board1\Bottom.gbr
LAYER=smt,C:\temp\examples\Board1\Top Mask.gbr
LAYER=layer_1,C:\temp\examples\Board1\Top.gbr
LAYER=sst,C:\temp\examples\Board1\Top Silk.gbr
LAYER=d_1 2,C:\temp\examples\Board1\drill.drl

7.7 DFMCHECKER array

DFMCHECKER array is optional. It is used to run the DFM Checker on an imported job. Must be called

after Job and will only run on the previous job loaded.
-—

Fields in the DFMCHECKER array

UNITS MIL or MM ||Units to use for this dfimchecker array.
minimum_padsize positive number||Minimum Pad size allowed.
minimum_smtpadwidth positive number||Minimum SMT pad width allowed.
minimum _tracewidth positive nhumber|Minimum trace width allowed.
minimum_outer_tracespacing positive number|Minimum spacing on top or bottom layers
minimum_inner_tracespacing positive number|Minimum spacing for innerlayers
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minimum_drill pad _annularring

positive number

Minimum drill to pad annular ring

minimum border clearance

positive number

Minimum clearance from board edge.

find acidtraps

positive number

Locate Acid Traps

find_nonfunctional internalpads

Find non functional pads on internal layers

minimum drillsize

positive number

Minimum drill hole diameter

find drill doublehits

Find drill double hits.

find_drill_missinghits

Find missing drill hits

find_missingpads

Find missing pads

find touchingholes

Find drill holes that touch

minimum silkscreen linewidth

positive number

Find minimum silkscreen line width

find silkscreen overmask

positive number

Locate silkscreen over soldermask

silkscreen_border_clearance

positive number

Minimum clearance allowed from Silkscreen to
board edge

undersize mask clearance

positive number

Locate small mask openings

missing _mask_clearances

Find missing mask clearances

find mask slivers

Find mask slivers

find _solder_bridges

positive number

Find solder bridges

inner clearance

positive number

Inner clearance on plane layers

power_ground_minimum_annular
ring

positive number

Minimum annular ring on plane layers

find starved thermals

positive number

Locate starved thermals

find _power _ground_shorts

Find power/ground shorts

check_negplane_thermal_conflict
s

Find thermal conflicts on neg. planes

find isolated connections

Find isolated connections

output _drc_pdf file

Location for resulting PDF file,

ipc_netlist_file

Location of IPC-D-356 netlist file used for netlist
comparison

X netlist offset

Offset IPC Netlist file in X direction

y netlist_offset

Offset IPC Netlist file in Y direction

netlist scale factor

positive number

Scale IPC Netlist

Note: If you do not wish to check for all of the abowve violations, simply omit them in the import matrix file.

JOB {
NAME=test-odb++-gerber
LAYER=layer_1,274X\Art0121.pho
LAYER=layer_4,274X\Art02.pho
LAYER=layer_2,274X\Pgp2529.pho
LAYER=layer_3,274X\gnd2530.pho
LAYER=sst,274X\Sst0126.pho
LAYER=spt,274X\Sp0128.pho
LAYER=smb,274XSm0227.pho
LAYER=smt,274X\Sm0128.pho
LAYER=d_1_2,274X\Drill.drl
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}

DFMCHECKER {
units=mil
minimum_padsize=15.0
minimum_smtpadwidth=5.0
minimum_tracewidth=4.0
minimum_outer_tracespacing=4.0
minimum_inner_tracespacing=6.0
minimum_drill_pad_annularring=4.0
minimum_border_clearance=10.0
find_acidtraps=7.0
find_nonfunctional_internalpads
minimum_drillsize=7.0
find_drill_doublehits
find_drill_missinghits
find_missingpads
find_touchingholes
minimum_silkscreen_linewidth=4.0
find_silkscreen_overmask=1.0
silkscreen_border_clearance=10.0
undersize_mask_clearance=4.0
missing_mask_clearances
find_mask_slivers
find_solder_bridges=8.0
inner_clearance=7.0
power_ground_minimum_annularring=4.0
find_starved_thermals=8.0
find_power_ground_shorts
check_negplane_thermal_conflicts
find_isolated_connections
output_drc_pdf_file=C:\output\mydrcfile.pdf
ipc_netlist_file=C:\netlist\testnetlist.ipc
x_netlist_offset=0.0
y_netlist_offset=15.0
netlist_scale_factor=1.0
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8 Data Formats

Fab3000 supports many file formats, such a GDSII, DXF, OASIS, Postscript, Gerber, and more.

-—

8.1 Gerber
Bi-directional translation of Gerber format(RS-274D, RS-274X, Fire 9000, BarcoDPF) files into the
Workspace. Excellentforanyone who needs to make photoplots from their artwork.

-—

Sample Gerber screen capture inside the workspace.

The Gerber Format:

Gerberdata is a simple, generic means of transferring printed circuitboard
information to a wide variety of devices that convert the electronic PCB data to
arntwork produced by a photoplotter. Virtually every PCB CAD system generates
Gerber data because all photoplotters read it. Itis a file structure consisting

of XY coordinates supplemented by commands that define where the PCB image
starts, whatshape it will take, and where itends. In addition to the coordinates,
Gerber data contains aperture information, which defines the shapes and sizes of
lines, holes, and other features.

Gerber RS-274X:

Extended Gerber Format, which is also called RS-274X, provides enhancements that handle
polygonfill codes, positive/negative image compositing, and custom apertures,

and other features. RS-274X also encapsulates the aperture listin the header of

the Gerberdata file and therefore allows files to pass from one system to another

without the need to re-input the aperture table. RS-274X produces a variety of

Gerberdata called Xdata.

The Problem - Gerber files can be Difficultto Handle:
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8.2

8.3

Gerberdata is unique in the factthat each file usually represents a single layer, something different
from most other EDA formats that may contain multiple layers & designs/blocks all inside a single file.
Many Gerber files are not written to specification; Thus many "unwritten rules" mustbe made to
properly load in these files to the authors intention.

Here is a list of some common difficulties found inside Gerber files:

FTranscoding of apertures - when multiple gerber files define the same aperture dcode, butrequire
differentshapes,

FHandle complex custom aperture definitions.

FHandle 'user-defined' custom aperture macros ($).

FCircular Interpolation: Arcs (G75), & Quadrant Arcs(G74)

FPoly-Fill routines(G36,G37)

FSupportcomposite merging(LPD/LPC)

FPhoto Expose mode (G55)

FStep/repeatcodes(SR)

rOffsets(OF),Units(G70,G71),Mirror(MI)

#Zero Suppression with leading or trailing zeros.

PFormattype: Incremental(G91)

FMost software products have a hard time loading, & rendering gerber files attributes properly (ie.
rounded paths, custom flashes, composite layers, and step/repeat).

Fab3000 is the Perfect Solution:

Fab3000 successfully handles all features of the Gerber (RS-274X) format. Custom apertures,
composite layers, and step/repeatare all correctly processed.

ODB++

ODB++ is the most intelligent CAD/CAM data exchange format available today, capturing all CAD/EDA,
assembly and PCB fabrication knowledge in one single, unified database. Originally developed by Valor
Computerized Systems for use in its own PCB CAD/CAM systems, Genesis 2000, Enterprise 3000 and
Trilogy , ODB++ has already become widely accepted as the de facto industry standard, providing
unprecedented power to PCB design, fabrication and assembly, with the flexibility to expand as required.
In parallel, ODB++ is providing most of the technological basis for the new IPC2581 standard for data

exchange in the PCB fabrication and assembly industry.
—

DXF

Bi-directional translation of DXF files into the Workspace. Excellentforanyone using software
products such as AutoCAD, SolidWorks or ProEngineer to design complex masks, MEMs, RF/
Microwave, MCM, Hybrid Packages, etc.

—

Standard AutoCAD DXF File: Same DXF file Imported into Fab3000:
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The DXF Format:

DXF stands for Drawing Exchange Format, and it is a format for transferring drawings between Computer
Aided Design systems. DXF is widely used as the de facto standard in the engineering and construction
industries. The DXF format is a tagged data representation of all the information contained in an
AutoCAD® drawing file. Tagged data means that each data element in the file is preceded by an integer
number that is called a group code. A group code's value indicates what type of data element follows.
This value also indicates the meaning of a data element for a given object (or record) type. Virtually all
user-specified information in a drawing file can be represented in DXF format.

The Problem - DXF files can be Tricky to Handle:
DXF data is probably the most extensive and difficult format to work with, especially when conwverting to
other EDA formats; however it is the de facto standard file format among most engineering CAD tools.

Here is a list of some common difficulties found inside DXF files:

PEntities found in a Block that are drawn on layer '0, usually need to be mowved to the blocks new
inserted layer. If the block is inserted onto multiple layers, the '0' layer entities from that block must be
mowved each time.

PA solid hatch with internal geometries, does not explicitly define the polarity of the internal geometries.
FNon-Manhattan geometries, angles, and non-uniform scaling are permitted.

Finvalid, self-intersecting polygons are permitted.

Fldentical, overlapping entities on the same layer can be stacked on top of each other. These identical
entities are impossible to see, and can cause problems during conversions, etc.

PThe DXF format specifications change almost every year, with the latest releases of AutoCAD.
Nested Non-Manhattan transformations.

FTapered polylines with non-uniform widths are permitted.

FSome boundaries may appear closed, but internally are still open.

MFilled pads are drawn as outlines of circles, donuts, or rectangular.

PEXtraneous data such as UCS, and 3D object extrusions can be fond in many files.

PAUtoCAD will not display filled areas on-screen, such as polygons, and other closed boundaries (only
solid hatch). Making it tough to determine the final results.

FFonts can be difficult to handle, especially MText (Multi-line text)

Most vendors, and mask houses stay away from accepting DXF files as input, because they have a hard
time dealing with this data, and there are only a few decent software products on the market today, that
can reliably handle DXF.
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Fab3000 is the Perfect Solution:
Software products such as AutoCAD, SolidWorks or ProEngineer provide an excellent way to draw
complex masks, MEMs, RF/Microwave, MCM, Hybrid Packages, as well as drafting mechanical
information related to the design; Fab3000 was developed with this in mind.
Here's how DXF Plug-In handles common difficulties found inside DXF files:
#Block entities drawn on layer ‘0", are automatically handled by the option: ByBlock/ByLayer.
FPolygon De-Embedding is used to process entity polarity for solid hatches with internal geometries.
PAll angles, and non-uniform scaling are supported.
Finvalid, self-intersecting polygons are either automatically corrected or may be fixed using the editor.
Fldentical overlapping entities are either automatically deleted, or may be fixed using the editor.
PEVery year the DXF Plug-In is updated to supported the latest versions of DXF.
FUnlimited nested transforms are supported.
#Outlines are generated for tapered polylines with non-uniform width.
FOpen boundaries will be automatically closed when it is possible.
FRecognizes outlined pads: round, donut & rectangular; When requested these pads are automatically
filled & flashed.
FMost extraneous 3D data is ignored.
#Direct support for TrueType fonts
Fab3000 is powerful, yet very easy to use, and it operates seamlessly inside of the platform. If you
design or work with complex masks, MEMs, RF/Microwave, MCM, Hybrid Packages, as well as
mechanical drafting, then Fab3000 is for you!
@ Supports Polygon De-Embedding for Solid Hatches!

8.4 DWG
Bi-directional translation of native AutoCAD DWG format. Similar to the DXF formatkad), exceptina
binary file.
e

85 IGES
IGES (Initial Graphics Exchange Specification) is a neutral graphics database format designed primarily
for data exchange between mechanical CAD systems. The IGES file format links mechanical CAD
systems to the 2D EDA design world. Two-dimensional geometry can be used to interchange layout, or
package outline information. The IGES format can represent both mechanical and electrical design data
in two and three dimensions.
—
Requires Add-On: "3D Formats"

8.6 Image

Bi-directional translation of Image (TIFF, PNG, GIF, BMP, etc.) files into the Workspace. Once these
image pixels are imported into the workspace, they can be handled just as any other geometry (ie.
change layers, copy, export to GDSII, DXF, etc.). Excellentforanyone who wishes to produce optical
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filters, convert company logos into a common EDA format, create grey scales, or plot images to a higher

resolution than on an image setter.
—

8.7 GDSII

GDSll is a binary file format which is classified as a "data interchange format", used for transferring

mask-design data between the IC designer and the fabrication facility ("Fab").
-—

8.8 Postscript

PostScript is the industry standard for sending documents to high-resolution printers.
—_—

Note: Ghostscript must be installed on your workstation or server to import PostScript!
Ghostscript is freely available and distributed under the GNU General Public License. If you do not have
Ghostscript installed you may download it from the following websites (or from other available mirrors):

http://www.cs.wisc.edu/~ghost/doc/gnu/index.htm
http://www.ghostscript.com/

8.9 Large Monochrome Bitmap

Bi-directional translate large sized Bitmap files (*.bmp) with unlimited pixels. This is very useful when
someone wants to convert a high-resolution image into a true vector format. Note: Image files are unit-
less, and a pixel can theoretically represent any physical size. It is important that you specify the
proposed units and scale for a pixels physical size. Choose from DPI, Micron, Inch, Millimeter,

Centimeter, and more. Logical pixel size defined by Pixel Units * Image Scale.
o—

Requires Add-On: "Large Bitmap"

8.10 Drill/Rout

NC code used to control Drill and Rout CNC machines.
—

8.11 STL

STL is a file format native to the stereolithography CAD software created by 3D Systems. This file format
is supported by many other software packages; it is widely used for rapid prototyping and computer-
aided manufacturing. STL files describe only the surface geometry of a three dimensional object without
any representation of color, texture or other common CAD model attributes. The STL format specifies
both ASCII and binary representations. Binary files are more common, since they are more compact.
ACE only supports the binary formats.

STL (stereolithography) binary format is outputted by almost every 3D design/modeling software tool
including SolidWorks, ProEngineer and more. STL files are unit-less, and objects can be assigned any
scale. It is important that you are aware of the imported STL file units & scale. ACE needs to know
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what physical unit and scale to use for 1 STL unit.

—
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9.1

Purchase and Support

How do | place an Order?

All Numerical Innovations software products can be purchased, by contacting our sales team:

sales@numericalinnovations.com

—

What can | expect after placing an order?

You will immediately receive an e-mail which contains:

(1) A copy of your paid invoice (to retain for your records).

(2) An contains a link to download the product (if you haven't already), along with license key setup
instructions.

Note: Numerical Innovations, uses FLEXnet Publisher (formerly FLEXIm) for license management.

Credit Card:

MWasterCard

T 40

We accept VISA, MasterCard and American Express cards, and this is our preferred method of
payment. You may order any product on our website using your credit card, or FAX your credit card
order to our sales department at: 1-866-528-9274 (Monday - Friday 9:00AM to 5:00PM PST). Please
make sure you include your name as it appears on the card, the card number and the expiration date.
Our Fax line is secure and accessed only by our sales team.

Company Purchase Order (PO):

Company Purchase Orders are accepted. We verify company information through D&B, and may
request trade references before processing. Terms are: Net 30 days. You may submit your purchase
orders to our sales team by fax: (++1) 858-430-2705 or e-mail: sales@numericalinnovations.com

Shipping:

All software is delivered exclusively by the Internet. After your purchase, we will send you an Activation
License file (license.lic), which unlocks the demo version into a registered version. If you have purchased
a Network/Floating license, you will also receive the "Numerical Network Bundle" in addition to the
activation license file.

Note: Software delivered via CD-ROM is available upon request.

More Questions:
Please visit our website forum Numerical Support Center for more assistance.

We thank you for your business.
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Paypal, Discover Card, JCB:
If you would like to use Paypal or another credit card type please contact us 1-(800) 269-5045 or e-mail:

sales@numericalinnovations.com and we'll be happy to setup a payment link for you using our PayPal
account.

Company Purchase Order (PO):

Company Purchase Orders are accepted for orders over $500 (USD). We werify company information
through D&B, and may request trade references before processing. Terms are: Net 30 days. You may
submit your purchase orders to our sales team by fax:  1-(800) 269-5045 or e-mail:

sales@numericalinnovations.com

Shipping:

All software is delivered exclusively by the Internet. After your purchase, we will send you an Activation
License file (license.lic), which unlocks the demo version into a registered version. If you have purchased
a Network/Floating license, you will also receive the "Numerical Network Bundle" in addition to the
activation license file.

[ElNote: Software delivered via CD-ROM is available upon request.

More Questions:
Please visit our website forum Numerical Support Center for more assistance.

We thank you for your business.

9.2 Product Pricing

For product pricing, please our sales team: sales@numericalinnovations.com

—

9.3 Numerical Maintenance Plan

The Maintenance planincludes secure login access to receive every upgrade, update, & bug fix; plus
get priority technical supportfrom our staff, and license key replacementin the eventofa lostlicense,
or computer transfer. The Maintenance plan is good for as long as we continue to develop the software
productyou have purchased. What this means is thatyou are eligible to receive every upgrade,

update, new release, and bug fix -- there will never be any additional charge foryou.
TRt

Visit our website for more details:
http://www.numericalinnovations.com/pages/maintenance-support-plans
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9.5

How do | contact Support?

If you need professional assistance, we're here to help.
[ S

Numerical Support Center:
Our community message board can be accessed by clicking on the following link:
http://forums.numericalinnovations.com/mb/numericalinnov

Direct Technical Assistance:
http://www.numericalinnovations.com/pages/customer-support

E-mail is preferred for all support issues.
[EiNote: Please include a detailed explanation of the problem, plus a sample file (if possible).
ElNote: Al support e-mails are responded to within 1-business day or sooner.

License Key / Activation Code Problems

Please contact us if you have an license key problems: sales@numericalinnovations.com

—
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10 Movie Tutorials

To view hundreds of movie tutorials for FAB 3000, please \isit the following link:
http://www.youtube.com/user/Numericallnnovations/search?query=fab+3000
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